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Lessons of the Gulf War ii 

KEY CONCLUSIONS 
 

Anthony H. Cordesman 
 
o Some general themes: 

• Not a teflon war: memories of 1973 
• Low losses in high tech wars 
• Strain on resources 
• Critical role of US forces, limits of US capabilities, two MRC issue 
• Amount of preparation required. 
• Importance of human factors 
• Readiness as a forcing function 
• Transitional nature of technology 
• Strategic bombing 
• Non-all weather air/IR/stand-off/BDA 
• Uncertain integreation of combined arms and armor; importance digital 

battlefield 
• Weakness of intelligence 

o Main theme would like to explore today, however, is the assymteries between the US 
and Iraq in terms of militaryt capabilities; what -- for want of better term -- have called 
the two military cultures. 

o Western Military Advantages and the "Military Revolution"  
o Decoupling of political and military responsibility:  No war is ever free of 

command controversy or friction between political and military leadership. 
However, Coalition forces fought the Gulf War with an exceptionally effective 
delegation of responsibility for military decisions to military commanders. The fact 
this system worked was partly a matter of individual personalities, but it also 
reflected important changes in the way national command authority was exercised 
in the US in comparison with Korea and Vietnam and from the nature of coalition 
command in past wars.. 

o Unity of command:  In spite of the formal Coalition command structure, effective 
unity of command took place at the level of USCINCENT. The planning and 
operational control of all Coalition forces, regardless of service, had a high degree 
of central coordination. There was no division of command by military service, or 
separation of operations and intelligence. National forces preserved a high degree 
of autonomy because they were assigned specific functions, areas, and 
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responsibilities, but Coalition commanders supported de facto unit of command -- 
largely due to the support that Saudi Arabia, Britain, Egypt, and France were will 
to give the US. The level of unity of command, and "fusion," achieved during the 
Gulf War was scarcely perfect, but it was far more functional than in previous 
military conflicts.  

o Decisive force: There is nothing new about the desirability of seizing the initiative 
and concentrating decisive force in critical areas of the battle. The problem is in 
achieving this goal. Coalition forces had parity with Iraq in forces, but "decisive 
force" in the form of superior tactics, training, and technology. 

o Combined operations, combined arms, and the "Air-Land Battle": While US 
doctrine had always placed a pro forma emphasis on combined operations, many 
US operations in Vietnam did not properly integrate combined arms, common 
inter-service training in combined operations was limited, and air operations were 
not properly integrated into land operations. In the years that followed, the US 
reorganized to place far more emphasis on combined arms and combined 
operations. It greatly strengthened combined operations training and career 
rotations into joint commands. At the same time, it developed tactics that closely 
integrated air and land operations into what the US came to call the "air-land 
battle". These tactics were critical to the success of the ground battle. 

o  Emphasis on maneuver: The US had emphasized firepower and attrition through 
the end of the Vietnam War. In the years that followed, it have converted its force 
structure to place an equal emphasis on maneuver and deception. This emphasis 
was supported by Britain and France, and was adopted by Saudi Arabia. 

o Emphasis on deception and strategic/tactical innovation: No country has a 
monopoly on the use of deception and strategic/tactical innovation. The Coalition, 
however, demonstrated capabilities that were far superior to those of Iraq.  

o "24 hour war" - Superior night, all-weather, and beyond visual range warfare: 
"Visibility" is always relative in combat. There is no such thing as a perfect night 
vision or all-weather combat system, or way of acquiring perfect information at 
long ranges. US and British air and land forces, however, had far better training 
and technology for such combat than they had ever had in the past, and were the 
first forces designed to wage warfare continuously at night and in poor weather. 
Equally important, they were far more capable of taking advantage of the margin 
of extra range and tactical information provided by superior technology. 

o Near Real-Time Integration of C3I/BM/T/BDA: The Coalition took advantage of 
major US C3I/BM/T/BDA organization, technology, and software to integrate 
various aspects of command, control, communications, and intelligence (C3I; battle 
management (BM), targeting (T), and battle damage assessment (BDA) to achieve 
a near real time integration and decision making-execution cycle.  

o Integration of space warfare:  The Coalition integrated US space-based 
intelligence, communications, and command and control assets into its tactics and 
organization. This "space advantage" would have been even greater if space-based 
imagery had been better disseminated at the theater and tactical levels.  
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o A new tempo of operations: The Coalition exploited a superiority in every aspect 

of targeting, intelligence gathering and dissemination, integration of combined 
arms and multi-service forces, and night and all-weather warfare to achieve both a 
new tempo of operations and one far superior to that of Iraq. 

o A new tempo of sustainability: The Coalition forces had maintainability, reliability, 
reparability, and the speed and overall mobility of logistic, service support, and 
combat support force activity that broadly matched their maneuver and firepower 
capabilities. The benefits of these new capabilities were reflected in such critical 
areas as the extraordinarily high operational availability and sortie rates of US 
aircraft, and the ability to support the movement of heliborne and armored forces 
during the long thrust into Iraq from the West.   

o Beyond visual range air combat, air  defense suppression, air base attacks, and 
airborne C4I/BM:  The Coalition had a decisive advantage in air combat training, 
in beyond visual range air combat capability, in anti-radiation missiles, in 
electronic warfare, in air base and shelter and kill capability, in stealth and 
unmanned long-range strike systems, in IFF and air control capability, and in 
airborne C4I/BM systems like the E-3 and ABCCC. These advantages allowed the 
Coalition to win early and decisive air supremacy,  

o Focused and effective strategic and interdiction bombing:  While the Coalition 
strategic bombing effort had limitations, most aspects of offensive air power 
highly successful. The interdiction effort was successful in most respects. The 
Coalition organized effectively to use its deep strike capabilities to carry out a 
rapid and effective pattern of focus strategic bombing where planning was 
sufficiently well coupled to intelligence and meaningful strategic objectives so that 
such strikes achieved the major military objectives planner set. At the same time, 
targeting, force allocation, and precision kill capabilities had advanced to the point 
where interdiction bombing and strikes were far more lethal and strategically 
useful than in previous conflicts.  

o Expansion of the battle field: "Deep Strike": As part of its effort to offset the 
Warsaw Pact's superiority, US tactics and technology emphasized using air-land 
battle capabilities to extend the battlefield far beyond the immediate forward edge 
of the battle area (FEBA). The Coalition exploited the resulting mix of targeting 
capability, improved air strike capabilities, and land force capabilities in ways that 
played an important role in attriting Iraqi ground forces during the air phase of the 
war, and which helped the Coalition break through Iraqi defenses and exploit the 
breakthrough. This achievement is particularly striking in view of the fact that the 
US was not yet ready to employ some "deep strike" targeting technologies and 
precision strike systems designed to fight the Warsaw Pact that were still in 
development. 

o Technological superiority in many critical areas of weaponry: The Coalition 
scarcely had a monopoly on effective weapons, but it had a critical edge in key 
weapons like tanks, other armored fighting vehicles, artillery systems, long range 
strike systems, attack aircraft. air defense aircraft, surface-to-air missiles, space, 
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attack helicopters, naval systems, sensors, battle management and a host of other 
areas. As has been discussed in Chapter One, this superiority went far beyond the 
technical "edge" revealed by "weapon on weapon" comparisons. Coalition forces 
exploited technology in "systems" that integrated weapons into other aspects of 
force capability and into the overall force structures of the US, Britain, France, and 
the Saudi Air Force to a far greater degree than Iraq and most military forces in 
Third World states. 

o Integration of precision guided weapons into tactics and force structures: The 
Coalition exploited a decisive US technical edge in the capability of most of its 
precision guided weapons over Iraq, far more realistic training in using them, and 
the ability to link their employment to far superior reconnaissance and targeting 
capability.  

o Realistic combat training and use of technology and simulation: The US and 
Britain used training methods that were much superior to previous methods and 
which were coupled to a far more realistic and demanding system for ensuring the 
readiness of the forces involved. Equally important, they emphasized the need for 
the kinds of additional training than allowed US forces to adapt to the special 
desert warfare conditions of Desert Storm.   

o All volunteer military/higher entry and career standards:  British, French, US, and 
Saudi forces were all-volunteer professional force. They had a decisive advantage 
in professional standards, training levels, and merit-based promotion. 1  

o Emphasis on forward leadership and delegation: Virtually all of the successful 
Coalition forces were aggressively led from the front. Iraqi forces were led from 
the rear.  

o Heavy reliance on NCOs and enlisted personnel: There was nothing new about the 
heavy reliance Western forces placed on the technical skills, leadership quality, 
and initiative of non-commissioned officers (NCOs) and experienced enlisted 
personnel. This is a reliance which is common to virtually every Western military 
force, and which have given them a major advantage over Soviet and those Third 
world forces which do not give the same authority and expertise to NCOs and 
career enlisted personnel. However, better educated, trained, and experienced 
NCOs and enlisted personnel were critical to the British, French, and US ability to 
exploit technology, and sustain high tempo operations.  

o High degree of overall readiness: Military readiness is a difficult term to define 
since it involves so many aspects of force capability. Western forces entered the 
Gulf War, however, with two great advantages. The first was far more realistic 
standards for measuring readiness and ensuring proper reporting. The second was 
adequate funding over a sustained period of time.  

o Clear Doctrine for Collateral Damage: The Coalition entered the Gulf War with 
explicit criteria for limiting collateral damage to Iraq's population and civilian 

                                                
1 Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf War, 
Washington, Office of the Chief of Staff, U.S. Army, 1993, p. 6. 
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facilities, and with the ability prosecute the war within those limits. It avoided 
significant direct damage to Iraqi civilians and tailored its strikes against civil 
facilities to sharply reduce damage to civilian buildings, plants, and infrastructure. 
This proved to be an important part of shaping the political side of the battlefield. 

o Management of Media Relations: While the Coalition was often criticized after the 
war, for placing limits on the press and manipulating the information provided to 
the media,  the fact remains that modern war is inevitably a struggle to shape 
media opinion. The Coalition showed superior capability to use the media access 
to achieve military goals.    

o Countervailing Strategy and Limitations in Third World Armed Forces 
o  Authoritarianism and over-centralization of the effective command structure: 
Many Third world states have rigid, compartmented, and over-centralized 
C3I/BM systems.  Their forces are structured so that each service reports through 
a separate chain of command. C4I/BM systems often are structured to separate 
the activity of regular forces from elite, regime security, and ideological forces. 
Systems often ensure major sectors and corps commanders report to the political 
leadership, and separations occur within the branches of a given service. 
Intelligence is compartmented and poorly disseminated. Combined operations 
and combined arms coordination is poor, and command interference is common 
at the political level. 
o Lack of strategic assessment capability:  Many Third World nations lack 
sufficient understanding of Western war fighting capabilities to understand the 
impact of the military revolution, the role of high technology systems, and the 
impact of the new tempo of war.     
o Major Weaknesses in  battle management, command, control, communications, 
intelligence, targeting, and battle damage assessment. No Third World country 
has meaningful access to space-based systems, or advanced theater 
reconnaissance and intelligence systems. Most have no sophisticated 
reconnaissance, intelligence, and targeting assets, other than some RPVs. Most 
are limited to commercial level communications security and dissemination, and 
cannot provide the software and connectivity necessary to exploit even 
commercial or ordinary military systems. They lack the C4I/BM capability for 
deep strikes, effective electronic intelligence, and rapid cycles of reaction. 
o Lack of cohesive force quality:  Virtually all Third World forces have major 
land combat units and squadrons with very different levels of proficiency. 
Political, equipment supply, and historical factors often mean that even high 
priority units exhibit very different levels of real-world combat effectiveness. 
Further, imbalances in combat support, service support, and logistic support 
mean  significant differences will exist in sustainability, operational effectiveness, 
defenses, and other activities by sector, and many states encourage a lack of 
cohesion by creating elite, politicized, or ideological divisions within their 
forces.. 
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o Shallow offensive battlefields:  Most Third World states cannot extended the 
depth of the battlefield because they lack the survivable platforms and sensors, 
communications, and data processing to do so. These problems will be 
compounded in wars of maneuver, or where growing strain is placed on force 
cohesion.   
o Manpower quality:  The Iraqi Army is typical of many Third World forces in 
its reliance on the mass use of  poorly trained conscripts, and the failure to 
provide adequate status, pay, and training for NCOs and technicians. Many 
forces fail to provide for professional career development for officers and joint 
and combined arms training.  
o Slow tempo of operations:  Most Third World military forces have not fought a 
high intensity air or armored battle. They are at best capable of medium tempo 
operations, and their pace of operations is often dependent on the survival of 
some critical mix of facilities or capabilities.  
o Lack of Sustainability, Recovery, and Repair: These initial problems in the 
tempo of operations are often exacerbated by a failure to provide for sustained 
air operations and high sortie rates, long range sustained maneuver, and 
battlefield/combat unit recovery and repair. Many Third World states dependent 
heavily on re-supply to deal with combat attrition where the US can use field 
recovery, maintenance, and repair. 
o Inability  to  prevent  air superiority:  Many Third World states have far 
greater air defense capability on paper than they do in practice. Most have not 
fought any kind of meaningful air action in the last decade, and many have never 
fought any significant air action in their history. The effort to transfer experience 
from other nations often leaves critical gaps in national capability, even where 
some capabilities are effective.   
o Problems air-to-air combat: Iraq's weaknesses in air-to-air combat are typical 
of the problems of most Third World air forces. Air combat training levels are 
low and unrealistic. AWACS and ABCCC capabilities are lacking. EW 
capabilities are modified commercial grade capabilities. Most aircraft lack 
effective air battle management systems, and have limited beyond-visual-range 
and look down-shoot down capability. Most Soviet/Communist supplied air 
forces depend heavy on obsolete ground controlled vectoring for intercepts. Key 
radar and control centers are static and vulnerable to corridor blasting.  
o Problems in  land-based air defense: Most Third World states must borrow or 
adapt air defense battle management capabilities from supplier states, and have 
limited independent capability for systems integration -- particularly at the 
software level. They lacked the mix of heavy surface-to-air missile systems to 
cover broad areas, or must rely on obsolete systems which can be killed, 
countered by EW, and/or bypassed. Most Third World short-range air defense 
systems do not protect against attacks with stand-off precision weapons or using 
stealth. 
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o Lack of  effective survivable long range strike systems:  Many Third World 
nations have the capability to launch long range air and missile strikes, but 
severe operational problems. Refueling capabilities do not exist or are present in 
such small numbers as to be highly vulnerable. Long range targeting and BDA 
capabilities are lacking. Training is limited and unrealistic in terms of penetrating 
effective air defenses. Platforms are export systems without the full range of 
supplier avionics or missile warheads. Assets are not survivable, or lose much of 
their effective strike capability once dispersed. 
o Combined (Joint) Operations, Combined Arms, and the Air-Land Battle: Most 
Third World states do not provide an adequate emphasis on any of the key 
advances in the integration of Western war fighting capabilities during the last 
decade. When they do, serious individual gaps exist in national warfighting 
capability.  
o Rough/Special terrain warfare: Although many Third World forces have 
armed helicopters and large numbers of tracked vehicles, and can create effective 
rough terrain defenses if given time, they have severe problems in such 
operations in high tempo operations. Many tend to be road-bound for critical 
support and combined arms functions, and lack training for long range, high 
intensity engagements in rough terrain. Many do not properly train to exploit the 
potential advantages of their own region, and are garrison forces or rely on 
relatively static operations in pre-determined field positions. These problems are 
often compounded by a lack of combat engineering and barrier crossing 
equipment. 
o Night and All-Weather Warfare: Most Third World forces lack adequate 
equipment for night and poor weather warfare, and particularly for long range 
direct and indirect fire engagement, and cohesive, sustainable, large scale 
maneuver. 
o Failure to defend in the proper depth - the shallow defensive battlefield:  Many 
Third World states have doctrines and defense concepts that attempt to hold 
fairly long forward lines, and that use only one major belt of barrier and mine 
defenses. Many keep artillery and immediate support units too close to the 
forward line -- enhancing vulnerability to air operations and armored penetration. 
They are vulnerable to Western forces relying on swift deep penetrations 
armored, modern combat engineering, and air power.  
o Misuse and maldeployment of reserves:  Iraq is scarcely unique in relying on 
uses of reserve forces which assume adequate air cover and sufficient time to 
react. The problems in Third World tempos of maneuver, combined with 
improving US and other Western "look deep/strike deep" capabilities provide 
added capability to disrupt the enemy concept of battle.    
o Infantry operations:  Many Third World units maintain low quality infantry 
units which they use for defensive purposes. Many of these forces lack training, 
and the capability to maintain cohesion in the event of disruptive air attacks, or 
outflanking maneuver. Many differ sharply in actual manning and equipment 
levels between individual units. Exploiting the character of individual units, as 
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distinguished from relying on generalized OB/TO&E analysis, allows the West 
to exploit these weaknesses effectively. 
o Armored operations:  Third World forces generally have sharply different 
levels of armored warfare proficiency within their armored and mechanized 
forces. None have advanced training and simulation facilities. Many have severe 
interoperability and standardization problems within their force structure -- 
particularly in the case of other armored fighting vehicles where they often 
deploy a very wide range of types. Many are very tank heavy, without the mix of 
other capabilities necessary to deploy infantry, supporting artillery, and anti-tank 
capabilities at the same speed and maneuver proficiency as tank units. Most have 
poor training for night and poor weather warfare, and for maneuver and overall 
battle management at the force -- as distinguish from major combat unit level.   
o Artillery operations:  Many Third World states have very large numbers of 
artillery weapons, but serious problems in training and tactics. They lack long 
range targeting capability and the ability to rapidly shift and effectively allocate 
fire. Many rely on towed weapons with limited mobility, or lack off-road support 
vehicles. Many are only effective in using mass fire against enemies that 
maneuver more slowly than they do. 
o Combat training:  Third World military training generally has serious 
problems and gaps, which vary by countries. Units or force elements over differ 
sharply in training quality, and have training problems complicated by 
conversion and expansion, conscript turnover, and a lack of advanced technical 
support for realistic armored, artillery, air-to-air, surface-to-air, and offensive air 
training. Mass sometimes compensates, but major weaknesses remain.. 
o Inability to use weapons of mass destruction effectively:  Arguably, Third 
World states are acquiring long range missiles and weapons of mass destruction 
with very limited exercise and test and evaluation capabilities. Many will have to 
improvise deployments, doctrine, and war fighting capabilities. In many cases, 
they will leave weaknesses and vulnerabilities, or only be able to exploit a 
limited amount of the potential lethality of such systems.. 

o The Other Side of Countervailing Strategy: Weaknesses in US and Western 
Capabilities for Regional Warfare 

o Accepting the true politics of war: Much of the writing on the "military 
revolution" still assumes that the West will only have to use military force where 
there is clear popular and legislative support, and tacitly assumes that any action 
by the US and/or its allies will have broad international support. There are two 
problems with this approach. The first is that the defense of  strategic interests 
cannot always be tied to an act of naked aggression like Iraq's invasion of Kuwait. 
The second is that popular, legislative, and international support is always 
conditional and often volatile. Beginning a conflict or peace action is only the 
start of the political nature of war. If the enemy can exploit the political situation, 
there will be no contract between the military and society that will guarantee 
continued support.  
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o Low intensity realism: Low intensity wars are almost invariably fought in 
confused political circumstances against people, not things. Such wars must be 
both highly political and focus on killing rather than destroying weapons and 
facilities. Western preparation for using the military revolution in peace keeping 
and low intensity conflict sometimes tacitly denies this political reality, while 
policy makers often commit military forces on the basis of expectations of 
success without fully assessing the risks. While it may be argued that the West 
has learned from Somalia, it is not clear what or how. The current peacekeeping 
effort in Bosnia, for example, still presents similar risks, and characterization of 
Serbian, Croatian, and Muslim forces during the crisis has scarcely been a model  
that can support a  countervailing strategy. 

o Taking casualties:  Rightly or wrongly, many potential threat nations believe that 
the US and other Western states face the same problem as Israel: They cannot 
take serious casualties in any war other than an existential threat. While such 
expectations may be exaggerated, efforts to exploit this weakness and produce 
the kind of retreat the U.S. made from Beirut and Somalia can be taken for 
granted, and Western success in any future major regional contingency may be 
dependent on relatively quick, decisive, and low casualty success.  

o Inflicting casualties: Increasingly, the West must plan to fight at least low and 
mid-intensity conflicts in ways which both limit enemy casualties and show that 
the West is actively attempting to do so. At the same time, the "military 
revolution" has often avoided coming to grips with the prospect of extend 
combat with enemy forces where manpower is the principal target and king 
people, as distinguished from things, dominates the tactical situation. The 
assumption is often tacitly made that the U.S. will not engage in such fighting -- 
an assumption that has already help lead to the U.S. defeat in Somalia. 

o Collateral damage: Western states will operate under growing and even more 
severe constraints regarding inflicting damage on enemy civilians and civilian 
facilities. 

o Urban and Built-Up Area Warfare: Western military forces never came fully to 
grips with the issue of urban warfare in NATO, assuming that it would either 
exploit largely evacuated urban/ areas or could largely bypass these areas. The 
reluctance to fight in populated areas was at least a passing factor shaping the 
nature of conflict termination during the Gulf War. Western forces are not 
trained or equipped to deal with sustained urban warfare in populated areas in 
regional combat -- particularly when the fighting may affect large civilian 
populations on friendly soil.  

o Mountain Warfare and Warfare in Forested or Jungle Areas: Many of the 
systems and tactics the Coalition exploited in the Gulf War were only possible 
because of the relatively flat terrain and wide-open nature of that terrain. They 
would be much less decisive if better cover was available. 
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o Hostage taking and terrorism: Western governments still tend to sharply 
overreact to hostage taking, often making deals or concessions for political or 
humanitarian reasons when long experience had shown that hostages deals 
almost inevitably fail. Similarly, the West still have uncertain military 
capabilities to deal with terrorism and unconventional warfare. 

o Sudden attack: One of the key lessons potential threats are likely to draw from 
Desert Storm is the potential advantage of sudden and decisive action, and the 
potential value of exploiting the problems in the power projection capabilities of 
the US and other Western military forces. Western strength may often deter war, 
but when deterrence fails, it is important to understand that threat powers are 
likely to escalate suddenly and stress surprise. It is equally important to 
understand that threat nations actively exploit reporting on shifts in Western 
defense spending and force levels, and will focus on the problems in Western 
power projection capabilities revealed in budget documents, legislative debates 
and the media. 

o Extended deterrence and battles of intimidation: At present, the West is better 
prepared for war fighting than to define a clear structure of regional deterrence 
based on exploiting the weaknesses of threat nations and reassuring and 
strengthening allies.  Many crises and regional issues, however, are decided by 
"no intensity" conflict. They are the product of whether one nation can intimidate 
another, often to win limited victories that do not threaten the survival or ruling 
elite in neighboring states. The current Iranian build-up in the Gulf seems to have 
this focus. So do some aspects of North Korea's manipulation of its nuclear threat, 
(or threat or nuclear), and the Chinese build-up of capabilities that may affect 
decisions on control of the South China Sea. The problem the U.S. faces in 
countering such pressures and in extending deterrence to a regional level is one it 
is only beginning to address. 

o Weapons of mass destruction:  The Coalition emerged from Desert Storm 
claiming a victory over Iraq in destroying its weapons of mass destruction that it 
never achieved. It had firmly identified only two of 21 major Iraqi nuclear 
facilities before the war, struck only 8 by the time the war ended, did not proper 
characterize the functions of more than half the facilities it did strike, and never 
completed effective BDA. Coalition. strikes on Iraqi chemical facilities left 
150,000 munitions intact -- most of which suffered far more from design defects 
than Coalition attacks. Iraq's biological warfare capabilities seem to have been 
evacuated and remain largely intact. The Coalition "Scud Hunt"  failed and never 
produced a confirmed kill. Future wars are certain to present far more serious 
and time urgent threats, and involve far more developed threat nation planning to 
try to exploit possession of such weapons. 

o Ecological and environmental warfare:; water and infrastructure warfare: The 
burning oil fields and oil spills of the Gulf War did not materially affect the 
ecology of Kuwait and the Gulf. They did, however, set a precedent for 
environmental warfare that may be more important in the future. There also is 
often only a narrow line between military actions that affect the environment and 
actions that affect key aspects a human survival like attacks on water facilities, 
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power facilities that affect key human services and attacks on fuel facilities. 
Weapons of mass destruction are not the only way of achieving large-scale 
damage or high civilian casualties. 

o Limits of U.N./cooperative/Coalition warfare: While coalition warfare offers 
many potential advantages, it also confronts the West. with the practical problem 
of understanding the strengths and weaknesses of potential and actual allied 
nations and forces, and integrating them into the "military revolution". Britain, 
France, and the US deployed to Saudi Arabia in Desert Storm under conditions 
where it took several months to realistically assess Saudi forces and begin efforts 
to develop more interoperable war fighting capabilities. The fact that Egypt and 
Syria were reluctant to execute an offensive into Kuwait came as a surprise to 
USCINCENT, although this should scarcely have been a surprise in the case of 
Syria. 

o Extended conflict and occupation warfare:  Not all wars can be quickly 
terminated and many forms of warfare -- particularly those involving peace 
keeping and peace enforcement -- require prolonged military occupations. 
Western states, and certainly the US, are increasingly reluctant to engaged in 
extended conflict at any level of warfare, and have shown little interest in 
prolonged military occupations and in dealing with the politico-military 
aftermath of conflict and peacekeeping exercises.  

o Several broad conclusions, some of which belabor obvious 
• Strengths in Gulf War are very real, but scarcely universal. 
• Much depended on readiness, human factors, sheer scale of US military 

capabilities. 
• US only nation with many capabilities. 
• Need both adequate readiness/power projection base  
• Need and to exploit countervailing strategy 
• Need suitably focus intelligence and net assessment for MRCs 
• Need to consider both how to best exploit the revolution in military affairs to 

reinforce strengths and how to modify to correct weaknesses. 
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Chapter One: Analyzing The Lessons of 
The Conflict 

 There is an inevitable arrogance in any effort to analyze the lessons of war. It is 
difficult enough to establish an accurate history of the facts available, much less 
interpret those facts in terms of lessons for the future. In many cases, key facts are 
missing, or are contradictory and uncertain in nature. Equally important, facts do not 
emerge instantly after a conflict.   It has been more than four years since the end of the 
Gulf War, many memoirs and histories have appeared, and the Department of Defense 
has issued several reports on the lessons of the conflict.  Nevertheless, much of the 
available data remain classified or are still in the process of analysis. Little has been 
written on the war from the Iraqi side, or by Arab members of the UN Coalition, and 
much of the history of coalition-building during the war is still classified. Even where 
repeated efforts have been made to create an accurate data base -- in areas like the 
estimation of the strength of Iraqi forces during various phases of the war -- experts 
disagree on many of the details.  
 Events, however, do not wait upon analysis, and decisions are never made on the 
basis of incontrovertible data or theories. The world is already evolving in response to 
the ways in which different nations interpret the lessons of the Gulf War, and in 
response to forces that indicate that many of these lessons may have to be adapted to 
meet the needs of very different conflicts. The conflicts in Somalia and Bosnia have 
exposed the limitations in the ability of the United Nations and the West to create a "new 
world order". At the same time, the emergence of a new threat from Iran, the survival of 
Saddam Hussein and relatively strong military forces in Iraq, the dramatic cuts taking 
place in western military forces, and the ongoing efforts to restructure the military forces 
of the southern Gulf, have created a clear need to learn as much from the Gulf War as 
possible.   
 This book attempts to deal with the problem of analyzing the lessons of the Gulf 
War by summarizing and examining the key lessons and issues, analyzing the history of 
the conflict and the character of the forces involved, and focusing on the lessons of the 
conflict in terms of specific aspects of the war. Individual chapters deal with the lessons 
of power projection, the differences between Iraqi and Coalition forces, command and 
control, intelligence, air battle, AirLand conflict, naval operations, and the missile war. 
 The strategic and tactical lessons of the war are analyzed in terms of their broad 
implications for the West and friendly states, which subsequently shapes the basic 
methodology used throughout the text.  However, this book is not a history of the Gulf 
War. It does not examine the diplomatic history of the conflict in detail, attempt to 
analyze the actions of individual commanders or policy makers, assess every weapons 
system that played an important role in the conflict, or examine the lessons of each battle.  
 It also is not intended as an exercise in revisionism, as a critique of US policy 
and actions in the Gulf War, or as a challenge to conventional wisdom where that 
wisdom is supported by the data available. The "bias" of the author is that the Gulf War 
was justified by Iraq's actions, and that most of the key policy decisions made before and 
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during the conflict were correct.  It is also that the lessons of the war must be viewed 
primarily in terms of how to best use force in the future to deter war, resist aggression, 
and support peace enforcement. 

Sources and Methods   
 The fog of analysis can be at least as dense as the fog of war. War is one of the 
most complicated of all human activities, and one of the least predictable. Most of the 
activities that take place in a given conflict have to be adapted and implemented in ways 
that are unique to that conflict. No book can ever hope to integrate all of the information 
that becomes available, since a major conflict is too complex to be summarized in terms 
of a simple framework of analysis, and even the most dominant lessons and themes of a 
conflict are subject to constant qualification, particularly in cases where a given lesson is 
contradicted by at least some of the facts. 

Reliance on Official Sources 
 This book approaches these problems by drawing on the work of others. The key 
sources used for most of the analysis are the range of studies that the US Government 
conducted after the war. These studies include analyses of the conflict by the 
Department of Defense, the US Army, Navy, and Air Force; individual studies of key 
issues and weapons effectiveness data; individual divisional or unit histories of US 
combat units; operational maps and charts used in the theater, and a wide range of other 
official briefing materials.  
 The following five works are of particular importance, since they serve as the 
most authoritative studies and data bases on the Gulf War to date: 

o Department of Defense, Conduct of the Persian Gulf War: Final Report (COW), 
Department of Defense, April, 1992. The final report has over 20 detailed 
separate annexes, covering data on virtually every aspect of the war. The interim 
report of July, 1991, and several early draft sections of the "final" report contains 

  additional detail, overviews, and briefings.  The total product is well in excess of 
1,000 pages, including many separate data bases. The final report suffers 
somewhat from the fact that it was issued at a time when many key supporting 
studies, and reviews of data on Iraq forces, were not completed in time to be 
included in the analyses. A classified edition contains substantial additional 
detail.  

o Dr. Eliot A. Cohen, Director, Gulf War Air Power Survey (GWAPS),  
Washington, US Air Force/Government Printing Office, 1993. This study is a US 
Air Force examination of the history and lessons of the war. It is the product of a 
massive team effort consisting of five volumes, containing eight separate studies, 
a chronology, and a statistical data base. It totals over 2,000 pages, and is 
supported by a number of briefing aids, presentations, and a summary. While it 
emphasizes US Air Power, it is the most reliable data base on many other issues. 

o Brigadier General Robert H. Scales, Director, Certain Victory: The United States 
Army in the Gulf War, Washington, Office of the Chief of Staff, US Army, 1993. 
This history of the war is the result of a major team effort conducted for the 
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Chief of Staff of the US Army. It provides some of the best maps and battle 
descriptions, does not attempt to analyze the details of the war, or provide a 
detailed data base on the conflict, but does provide the best analysis to date of the 
US role in the land battle.1 

o The United States Navy in "Desert Shield "Desert Storm," Washington, 
Department of the Navy, Office of the Chief of Naval Operations, May 15, 1991. 
This early summary of the Navy's analysis of lessons is somewhat limited by the 
fact that many data had not been declassified when it was written, and that only 
limited equipment effectiveness analysis was available. It does, however, provide 
an excellent overview of naval action during Desert Shield and Desert Storm, 
along with many useful tables, charts, and chronologies.2 

o General A.M. Gray, Commandant of the Marine Corps, Preliminary Report on 
the Lessons Learned in Operation Desert Shield and Desert Storm, Washington, 
Headquarters US Marine Corps. This is an undated document which was 
submitted in response to Secretary of Defense letter of April 8, 1991, which 
includes a compilation of summary findings by the commandant and individual 
issue papers on key lessons of the war with many tables, charts, and maps 
attached. In addition, the USMC has issued a detailed series of volumes on each 
major aspect of the Marine Corps role in Desert Shield and Desert Storm. The 
volumes available for use in this study included Lt. Colonel Charles H. Cureton, 
US Marines in the Persian Gulf, 1990-1991: With the 1st Marine Division in 
Desert Shield and Desert Storm, Washington, History and Museums Division, 
Headquarters, USMC; Colonel J. Quilter II, US Marines in the Persian Gulf, 
1990-1991: With the 1 Marine Expeditionary Force in Desert Shield and Desert 
Storm, Washington, History and Museums Division, Headquarters, USMC; Lt. 
Colonel Dennis P. Mroczkowski, US Marines in the Persian Gulf, 1990-1991: 
With the 2D Marine Expeditionary Force in Desert Shield and Desert Storm, 
Washington, History and Museums Division, Headquarters, USMC. 

 These histories are supplemented by official war briefings, and a wide range of 
working materials from each US military service, coupled with supporting material from 
the Public Affairs Office of the Department of Defense, during and after the war,  as 
well as a wide range of official material furnished to via the UN Coalition Joint 
Information Bureau in Riyadh.3   
 Such official histories and data bases have the inevitable bias that tend to justify 
the actions taken by the US Government and its component military services. At times, 
these biases interfere with the quality of analysis -- although largely in terms of the 
omission of contradictory interpretations and data. The author did, however, review part 
of the preparation of several of these histories, and is well aware of the quality of their 
data bases and the review process to which they were subjected. While some 
contradictions and uncertainties emerged, the US Government was able to collect a far 
more authoritative picture of the conduct and nature of the war than outside observers or 
analysts who could not draw on official sources.   
 As a counterbalance to such biases, this analysis draws upon the author's 
experience during the war. This included acting as a military analyst for ABC. It also 
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draws on extensive interviews with Prince Khalid, the commander of the Saudi military 
forces, and with other senior Saudi commanders, and uses material provided by the 
Saudi Ministry of Defense and Aviation and by the British Royal United Services 
Institute and House of Commons. It draws on the memoirs of General Sir Peter de la 
Billiere, the report by the Defense Committee of the House of Commons on the lessons 
of the war, interviews, and a library of materials and background briefings, obtained 
from British senior officers and press liaison staffs in Saudi Arabia and Kuwait 
immediately after the war.4 It draws on several weeks of field research in Saudi Arabia, 
Bahrain, Kuwait, and southern Iraq. This field research involved numerous helicopter 
and land vehicle trips through the battlefield. It also draws on interviews with US, Saudi, 
British, French, Kuwaiti, and Egyptian officers. 
 Since many aspects of the war are already politically controversial, or involve 
clashes between personalities and force elements, most of the officers and officials 
interviewed on specific controversies did not want to become involved in such 
controversies on a personal level. This problem was handled either by not making 
reference to a particular interview and validating the analysis through other sources, or 
by drawing or footnoting interviews only in a context where corroborating evidence can 
be footnoted.    
 Extensive use is also made of a wide range of excellent studies by various 
journalists and academics, as well as the post-war memoirs issued by a range of senior 
commanders and officers who participated in Desert Storm and wrote about the conflict 
after the War.  Further, this work draws on several years of work in collecting 
information and written materials from the Department of Defense, DIA, and CIA; Iraqi 
exiles; British and French experts; and  experts and intelligence officials from Israel, 
Egypt, and Saudi Arabia.  
 Use is made of Iraqi official announcements and press articles before, during, 
and since the war.  Most such material, however, is more useful to political scientists 
and historians, but not to military analysts. Most Iraqi sources to date are propaganda, 
and many exhibit ignorance or indifference to the most basic facts affecting the conflict.5 
 Another source of lessons consist of the ways various participants in the Gulf 
War have reacted to the war, and made changes in their forces. However, so many such 
changes are taking place -- many at a classified level -- that full reporting on such 
actions is often impossible or involves analysis of uncertain plans and programs. As a 
result, the analysis may sometimes give the impression that given nations or military 
services have not learned from the Gulf War.  This simply is not the case, and the reader 
is urged to put the lessons in this book into the context of current developments in 
national defense systems, procurements, and military forces. 

Methodology and Value Judgments 
 The basic methodology used throughout this book is to focus on key areas of 
analysis, to summarize the key data available, and then draw conclusions. The precise 
approach used varies by chapter. This sacrifices stylistic consistency, but it responds to 
the fact that the issues examined in each chapter are different in nature, as are the data 
available. (It seemed preferable to shape the process of analysis to fit the problem.) 
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Similarly, some lessons are highlighted and others are left in context, depending on 
which approach seemed to best suit a given issue. 
 In many cases, footnotes highlight major uncertainties or alternative views. It is 
impossible, however, to provide a discussion of all of the issues and uncertainties 
affecting given judgments, or to draw any precise line between judgment and analysis. 
Further, no effort is made to discuss revisionist data and interpretations where these 
cannot be supported by substantial data, or to explain all of the historical reasons why 
data and judgments issued during or immediately after the war have been overtaken by 
events. 
 The level of detail provided in addressing a given lesson or issue varies 
according to its importance, the amount of available data, and the range of different 
views or interpretations.  The reader should be aware that some issues and lessons could 
not be covered, simply because of the complexity of the conflict. In fact, one of the key 
lessons of the Gulf War is just how complex a process modern war has become, how 
many uncertainties exist, and how many potential lessons can be drawn from a given 
conflict.   
 At the same time, facts are not always the issue. Many of the most important 
aspects of war cannot be quantified, or traced to some clear and orderly pattern of 
history. Many conclusions about the lessons of war must rely primarily on judgment and 
opinion. This is particularly true in terms of policy level issues.  It is also true, however, 
of many aspects of strategy, tactics, and human factors, which raises the issue of value 
judgments.    

Critique Versus Criticism 
 Any study of lessons necessarily focuses on the problems and weaknesses in 
military performance.  As a result, such criticism must be kept in careful perspective. 
Perfect war is what policy makers, planners, and commanders strive for. Real war, 
however, achieves only a fraction of such performance.  
 This distinction between the perfect and the achievable is not a minor issue in 
writing a book on the lessons of war. Military literature is sometimes written as if the 
battlefield is a chess game that can be judged as if the players were grand masters with a 
perfect view of the board, with the time to deliberate every move,  and with the ability to 
command pieces that  always function according to the rules. None of these conditions 
apply to the changing chaos of war.  The preparation of war, the conduct of war, and the 
termination of war will always involved countless and unavoidable mistakes and failures. 
There are no rules, and men, plans, and weapons will always function imperfectly. 
Accepting this reality is in no sense intended as a criticism of the men and women who 
fought in Desert Storm. .  
 In this context, it is important to point out that this study draws heavily on the 
self-criticism of commanders, and military services. Much of the analysis of the lessons 
in this book consists of putting such self-criticism in perspective, or illustrating the 
relationships between the self-criticism of different commanders and services. The 
reader who is unfamiliar with the fog of war, and whose knowledge of the Gulf War 
may often consist of media reports issued during and immediately after the war should 
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carefully examine the footnotes in this text, and understand that few operations in 
government or military history have been examined with similar self-honesty. 

The Gulf War as a General and as a Unique Case 
 It is important to keep the Gulf War in historical perspective. Military planners 
are often accused of planning for the next war by trying to re-fight the last, -- an 
accusation, which is often equally valid for military analysts.  Any analysis of the 
lessons of The Gulf War, however, must begin with the understanding that the Gulf War 
is likely to prove unique in many ways.   

o Unambiguous act of aggression involving major strategic interests: Mobilizing 
and fighting Coalition warfare was greatly simplified by the fact that Iraq 
committed a blatant act of aggression, attacked a critical supplier of oil, and 
threatened to established hegemony over an area with nearly 66% of the world's 
oil reserves. Even so, the US Congress only narrowly voted to support President 
Bush's request for an authorization of force. Thus, it is unlikely that most 
regional contingencies will make coalition building as easy -- a fact already 
revealed by events in Bosnia and Somalia. 

o The impact of the end of the Cold War: Russian support of the UN, and 
willingness to accept a US-led coalition force, is often seen as a paradigm for the 
future. However, it is unlikely that future aggressors will suddenly lose their ties 
to major regional or world powers, or that all of the major powers in the Security 
Council will be as willing to cooperate.  It is more probable that states will 
restructure their regional and extra-regional ties and alliances over time, and/or 
that major power will divide of the nature of the action to be taken. 

o One side gave the other nearly half a year to prepare: The UN Coalition had five 
and one-half months to deploy, adapt, and train its forces. This was critical to 
integrating tactics, technology, training, and sustainability necessary to build up 
heavy armored and mechanized formations, and to giving the Coalition the 
ability to control and sustain intense air operations. In contrast, Iraq showed little 
ability to take the initiative, and could not obtain reinforcement or resupply.  

o Iraq's reaction was largely passive and political: Iraq did nothing militarily to try 
to limit the Coalition build-up. It took no action against Saudi ports, and military 
facilities during the time that the Coalition had only token forces. More 
importantly, it seemed to have discounted the risk of actual large scale conflict, 
and to assumed that a political solution would be found that would allow it to 
keep Kuwait. It failed to seriously study and assess the capabilities of Coalition 
forces, particularly in regards to advanced tactics and technology. 

 o Power projection was simplified by unique host country facilities and 
capabilities: The Coalition could use the advanced infrastructure provided by 
Gulf airports, sea ports, communications facilities, and lines of communication. 
The US, in particular, could take advantage of a largely interoperable and 
extremely advanced Saudi military infrastructure, including Saudi air bases, 
land-based air defenses, military cities, AC&W/C4I systems,  supply dumps, 
military repair facilities and stocks of spare parts, and a Saudi military road net. 
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This Saudi infrastructure compensated for many Coalition and US power 
projection problems. 

o Asymmetry in tactics: The Coalition introduced highly sophisticated tactics 
designed to allow NATO to defeat a Warsaw Pact enemy with technological 
parity and numerically superior forces. Conversely, Iraq relied heavily on tactics 
designed to defeat Iranian forces, such as infantry attacks, which lacked 
meaningful air power and air defense, and moved relatively slowly.   

o Asymmetry in the ability to use technology: Iraq did not train its forces 
realistically. Its combat experience in adapting advanced technology to modern 
warfare was tailored to dealing with an Iranian enemy that had no resupply of 
modern technology, and relied heavily on mass infantry attacks by revolutionary 
forces. Iran also did not have the sophisticated command and control and sensor 
systems to integrate command and control activity at the levels necessary to 
match the Coalition operation in intensity or speed of reaction. One side was 
trained and organized to fight World War III, the other to fight World War I.   

o Fighting a "blind" enemy: The preparation for the war and combat took place 
under conditions where the Coalition had a monopoly of advanced theater 
intelligence, reconnaissance, and space-based systems, with photo (PHOTINT) 
and electronic intelligence (SIGINT), allowing the Coalition to accurately 
characterize Iraqi deployments, preparations, land movement, and conduct 
during the air war. Iraq lacked a human intelligence network in Saudi Arabia, 
and had tailored its tactical intelligence to deal with the much slower and land-
oriented pace of Iranian operations during the Iran-Iraq War. Iraq also lacked 
sophisticated night-vision and long-range targeting systems for its armor and 
artillery. The Coalition intelligence and reconnaissance effort had many defects 
and weaknesses of its own, but it fought a "blind" enemy. 

o Effective unity of command: The US enjoyed extraordinary success in coalition 
building, and exercised a high degree of command authority. The Coalition did 
not attempt to create an independent or multinational command. Saudi Arabia 
accepted the role of junior partner, and Britain, France, and Egypt were willing 
to subordinate their forces to a high degree. In many ways, the US was able to 
unify of command within the theater. This was critical to allowing the US to 
exploit many of the capabilities of high technology battle management systems 
like the AWACS, and helped make the Coalition forces highly effective. Such 
conditions are more likely to be the exception than the rule. 

o Unique territorial conditions for the exploitation of technology: Iraq chose to rely 
on largely static forces, using heavy armor and artillery deployed in open desert, 
which  lacked effective air defenses outside the immediate area of Baghdad, and 
which could not of defend against cruise missiles and stealth aircraft. These 
conditions made targeting exceptionally easy, and allowed the Coalition to use 
precision-guided weapons in ways that would not work against a more fluid 
enemy, one with better natural cover, and one fighting in urban and built-up 
areas. The exploitation of technology would also be far more difficult in low-
level conflicts where the key forces  engaged are guerrillas or infantry. 
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o Iraqi failure to exploit unconventional warfare and weapons of mass destruction: 
While Iraq did successfully use long range missiles, it did not successfully use 
terrorism, its unconventional warfare activities were limited to missile attacks, 
and it did not use weapons of mass destruction. These constraints may not apply 
to future conflicts. 

o Limited losses: The fact that losses on both sides were far lower than the pre-war 
predictions of the US and Coalition planners, it does not mean that future wars 
will have equally low casualties. Coalition losses, both during Desert Shield and 
Desert Storm, seemed to have totaled less than 900, and combat losses were less 
than 400. This was far less than the range of estimates US and other military 
planners projected before the war. Similarly,  Coalition air losses were far less 
than 0.5% per sortie, while a number of air planners expected 1% losses, or even 
the 2% losses used in some NATO planning scenarios. If Iraq had attempted to 
fight in Kuwait City, hold the coast, or fully commit its Republican Guards to the 
land campaign, the US predictions of serious Coalition losses would probably 
have been correct. The Gulf War is not a promise of "casualty free" war in the 
future. 

 These are important qualifications which should caution any reader that 
Santayana's warning that, "those who forget the past are condemned to repeat it" is a 
two-edged sword.  Remembering the past is not a way of predicting the future.   
 At the same time, many aspects of the Gulf War are likely to be repeated in 
future conflicts. Many of the asymmetries between Coalition and Iraqi forces are likely 
to be typical of conflicts between Western and Third World nations, and involve large 
scale engagements between air and armored forces. The same has already been repeated 
in Bosnia and Somalia.  Much of the Gulf War experience regarding the value of 
sanctions and embargoes, The "revolution in warfare" is likely to have a broad impact on 
the future of war, broad future applications, and many tactical and technical  lessons that 
follow seem likely to apply to future conflicts. 

The Analysis of Strategic Lessons and Issues    
 While it may seem unusual to begin a book by summarizing its major 
conclusions, this seems to be the best way to give the reader an overview the key lessons 
and issues that are examined in the text, of setting the stage for more detailed analysis, 
and of looking beyond the constraints that would otherwise be imposed by a topical 
framework.  
 The analysis of strategic lessons and issues is a good example in point. It is 
tempting to draw broad conclusions based on the near term implications of a conflict, to 
engage in using the war as a historical excuse for special pleading in terms of a given set 
of policies or world view, and/or to interpret the war in terms of some form of historical 
determinism. Events in Bosnia and Somalia have already shown, however, that such 
efforts produce little more than speculation, and that it is not possible to make valid 
generalization about the post cold-war era based on a single conflict.  
 As a result, this analysis focuses on a more narrow interpretation of the strategic 
lessons of the conflict. Rather than treating the war as a indication of a major new trend 
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in history or creating a new world order, it focuses on the following potential lessons 
and issues: 

o The problem of strategic intelligence. The Gulf War reveals a need to create 
integrated intelligence efforts focused on potential threat and high risk countries, 
and to base strategic warning and deterrence more on capabilities relative to 
intentions. The US, other Western states, and the southern Gulf states failed to 
properly characterize Iraq's motives and actions before its invasion of Kuwait. 
Once Iraq acted, the US was forced to try to compensate for years of neglect in 
analyzing Iraq's capabilities. Other nations -- lacking satellites and sophisticated 
technical collection systems -- could contribute little to the Coalition effort.   

o Political versus military action. The Gulf War provides important lessons 
regarding the potential value of UN Resolutions, sanctions, and embargo 
measures relative to the use of military force. The combination of UN actions 
during Desert Shield almost certainly played a major role in limiting Iraq's 
capabilities. At the same time, it is clear in retrospect that they would not have 
forced Iraq to leave Kuwait, and that they would not have protected the Kuwaitis 
still in Kuwait. Further, events since the war indicate that the measures would 
have inflicted considerable hardship on the Iraqi people without threatening the 
Iraqi leadership.6  

o A war between two military "cultures." As the following chapters reveal, the 
strategic outcome of the war was shaped in many ways by the fact that the 
military capabilities and "culture" of the US and Iraq were so radically different 
in character. This difference in military "cultures" was reinforced by the fact that 
two key US allies -- Britain and France -- deployed forces, and organized and 
trained in ways that were similar to US forces.  Further, the two dominant Arab 
states -- Saudi Arabia and Egypt -- had close ties to the US, and had achieved 
substantial interoperability with US forces. There are many cases where a close 
comparison of the differences between the military "cultures" of the US and Iraq, 
and Western and Third World forces, have broad strategic and tactical 
implications for the future. 

o The role of the "AirLand battle", "combined operations," and the "revolution in 
military affairs:" A fine line separates strategy and tactics, and it can be argued 
that the US led the UN Coalition into the employment of a new "strategy" based 
on the integration of air and land forces, with a new emphasis on combined 
operations and combined arms, on striking deeper behind enemy forward combat 
positions, and on linking a wide range of new tactics to new technologies. It can 
also be argued, however, that calling this mix of different changes a new 
"strategy" disguises the nature of what really happened, and that behind any such 
strategic rubric lies a matrix of complex changes in tactics and technology, 
linked closing to equally important changes in human factors and readiness. In 
any case, both approaches differ largely in semantics. The reality is that the Gulf 
War marked a transition towards what can be called a "revolution in military 
affairs" that is the product of advances in a wide range of areas, and not of a few 
easily definable variables.  
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o The importance of countervailing strategy. The UN Coalition only made a 
limited attempt to exploit the weaknesses in Iraq's forces, and its inability to 
translate its strength in manpower, weapons, basing, and logistics into effective 
combat forces. One of the major lessons of the war, however, is that assessments 
of Iraqi strength that used orders of battle and numerical estimates of force 
strength as measures of effectiveness often sharply exaggerated the strength of a 
given side unless these were supported by an integrated concept of operations, 
suitable training, and professional forces.  The Gulf War exposed weaknesses in 
Iraqi forces that are likely to be typical of third world forces, which indicates that 
a more deliberate effort to exploit these weaknesses may have a critical impact 
on future conflicts. At the same time, the Gulf War raises important questions 
about exploitable weaknesses in US and other western forces: These weaknesses 
include ability to take serious casualties, the timeliness of power projection 
capabilities, vulnerability to the use of weapons of mass destruction, limits in 
damage assessment capability, problems in dealing with lateral escalation, and 
uncertain ability to manage military victory in ways that is translated into an 
equal victory in achieving strategic objectives. 

o The importance of rapid power projection capabilities. Future enemies are not 
likely to wait for the US and other states to deploy their power projection forces, 
and there is a clear need to develop better forms of strategic mobility, 
prepositioning, and interoperability. Iraq did not exploit the limits in Western 
capability to rapidly deploy power projection forces, but there is no question that 
several months elapsed before the US could deploy sufficient heavy land forces 
to ensure the forward defense of Saudi Arabia, and several more months elapsed 
before the US could deploy large enough land forces to liberate Kuwait.   

o US structures for command and decision making. The Gulf War provided a sharp 
contrast with many coalition elements of US and command structures in previous 
wars. It involved more unity of command, and a greater emphasis on combined 
operations. It showed that  unity of command could be extremely effective in 
exploiting combined operations by all four US military services -- as well as 
allied forces -- when it could be coupled to fully interoperable communications, 
planning systems, and concepts of operations. Equally important, the Gulf War 
demonstrated that proper delegation of command authority by political leaders to 
military commanders, and by military commanders to commanders in the field, 
greatly improved Coalition military effectiveness relative to US operations in 
Vietnam, and Korea. The Gulf War indicated that the US may have found the 
proper politico-military interface between US civilian and military officials for 
joint strategic planning, and the proper political way of preserving coalition 
control of military operations without interfering in the effective conduct of such 
operations. At the same time, the Gulf War revealed that seemingly minor 
problems in interoperability could often place unexpectedly high costs in 
effectiveness which were increased by the higher tempo of operations. 

 o Coalition dependence on US command, control, communications,  computers, 
intelligence, and battle management (C4I/BM) systems, and problems in making 
US C4I/BM systems capable of managing mid and high intensity combat. 
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C4I/BM has taken on a new strategic importance. No member of the UN 
Coalition other than the US was capable of effectively conducting large scale 
offensive air operations, or of managing the AirLand battle. This dependence on 
US systems and capabilities is an important lesson of the war. Yet, the US and its 
allies encountered grave problems in its pre-war planning, training, and 
equipment for command, control, communications, intelligence, and battle 
management (C4I/BM). These problems would have severely inhibited Coalition 
military operations if it had not had over five months to reorganize, although this 
still presented serious operational problems. There is a clear need to make 
C4I/BM regional and power projection capabilities combat ready in peacetime. 

o Readiness vs. Time: One of the potential myths of Desert Storm is that its 
outcome was inevitable, not only in terms of victory but the efficiency with 
which that victory was won. Every chapter that follows provides substantial 
evidence, much in quantifiable form, that this was not the case. Saudi Arabia was 
vulnerable until at least mid-October. The US was the most combat ready power 
projection force deployed as part of the UN Coalition, but it had to still send the 
military equivalent of "Task Force Smith" to the Gulf in August, 1990. There is 
overwhelming material evidence that the US and its allies were unready to 
project  a war fighting capability for high intensity combat at the time of Iraq's 
invasion and could not deploy, organize, and train such a capability for at least 
three months. Even in October, 1990, the Coalition almost certainly would have 
won a far more bloody victory if it had attempted to execute its original offensive 
plan, and was still deploying critical force elements for Desert Storm when the 
air campaign began. It is unlikely that any future enemy will make the mistake of 
granting a UN Coalition, or the West, five critical months in which to make up 
for a lack of war fighting capability, and the need to increase power projection 
capability and maintain war fighting readiness is one of the critical strategic 
lessons of the war.    

o Conflict escalation and conflict control: The Coalition took the decision to limit 
the scope of the war to military targets and the Iraqi infrastructure that directly 
supported the war. The value of its success in implementing efforts to limit 
collateral damage, and even damage to enemy troops, is one of the major lessons 
of the war. The need to contain the scope of future conflicts, and to prevent other 
powers from pursuing Iraq's path in trying to broaden the war, is a key lessons of 
the conflict.   

o Conflict termination, limited war, and the ability of armed conflict to produce 
political and strategic change: The Gulf War raises fundamental issues about the 
need to define clear goals for conflict termination in limited war. The decision to 
terminate the conflict, having won the initial goals set by the Coalition -- but 
having left Saddam Hussein in power -- is one of the most controversial aspects 
of the war. Viewed in historical context, the decision seems correct, but it still 
raises important questions about whether future major regional conflicts should 
be conducted without a clearer set of long term grand strategic goals.  
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o Advantages and costs of coalition warfare. The Gulf War provided important 
lessons in terms of what cooperative defense can and cannot accomplish, and the 
trade-offs between coalition and national military efforts. It demonstrated the 
current and potential advantages of coalition warfare. At the same time, it often 
demonstrated that coalition warfare has serious limits and risks in terms of the 
capability and effectiveness of allied forces. It also revealed major costs in terms 
of training, unity of command, support, and interoperability. One of the key 
lessons of the war is that the UN Coalition was successful in part because it was 
dominated by the US to an extraordinary degree, largely united in political 
purpose, with key national force components willing to subordinate themselves 
to a US led unity of command integrated with coherent US C4I/BM systems.  

o Coalition building and future UN and international military action. The Gulf 
War revealed many of the strengths and limitations of UN and international 
military action versus unilateral or nationally oriented uses of force. While some 
have seen the Gulf War as a paradigm for similar UN or cooperative security 
efforts, the unique character of the Gulf War indicates that it may be far more the 
exception than the rule, and that coalition building remains difficult and limited 
in scope. 

o Arms control, and transfer of advanced weapons and weapons of mass 
destruction. The Gulf War provided a brutal illustration of the fact that 
proliferation of advanced weapons leads to war.  It is a valuable strategic lesson 
about the need to use arms control,  and limits on arms sales and technology 
transfer, as a substitute for arms, to preserve regional security and stability. 

o Reshaping forces and defense spending for major regional conflicts: The Gulf 
War indicates that many of the changes in western military forces that had 
originally took place because of the Cold War will have great strategic value in 
major regional conflicts. These changes included the emphasis on immediate 
combat readiness, high quality professional forces, high technology forces, 
improved air mobility, maneuver oriented operations, night warfare, and many 
other changes.  At the same time, the Gulf War provided many lessons about the 
need for further changes in the strategy, force posture, and defense efforts of US, 
other western, and friendly forces, to meet the needs of regional conflicts. 

o Proliferation and counter-proliferation. Iraq was not ready to use nuclear 
weapons and never employed chemical and biological weapons. Its 
conventionally armed long range missiles, while of political importance, were 
not highly lethal. At the same time, no member of the Coalition was adequately 
prepared to fight in a nuclear, chemical, biological (NBC) environment, and the 
US-led effort to destroy Iraq's weapons of mass destruction and missiles not only 
failed in virtually every important respect, it failed in ways where the Coalition 
command could not understand how little damage it had done to Iraq. This 
failure to successfully attack Iraq's weapons of mass destruction is a clear 
warning for the future. 

The Analysis Of The Tactical Lessons Of The Conflict 
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 The tactical lessons of the Gulf War are somewhat easier to analyze in terms of 
specific aspects of the war than the strategic lessons, but many apply to more than one 
military service or aspect of military capability. The key lessons which are reflected 
throughout the analysis in this book include: 

o Tempo of operations: night combat and 24 hour day war: The war involved a 
new intensity of combat on the Coalition side. The Coalition fought with forces 
and technology that could sustain combat at night, and in poor weather. It 
initiated and sustained sortie rates, and rates of armored movement and 
maneuver, far higher than those achieved in previous conflicts. While many of 
the tactics and technologies involved were in transition, or had major limitations, 
the Gulf War indicates that military forces can be reshaped to combine firepower, 
mobility, command and control, logistics and sustainability, and intelligence and 
targeting in ways that may  create a revolution in conventional war.  

o Command, control, communication, computers, intelligence, battle management 
and targeting (C4I/BM/T) and "Space Warfare:" The Gulf War involved the first 
successful integration of space-based intelligence and communications systems 
in theater warfare. At the same time the changes in C4I/BM involved much 
broader changes in the quality and integration communications, intelligence, 
battle management systems, targeting, and damage assessment capabilities at 
virtually every level of operations. While it is tempting to see these lessons in 
terms of "space warfare," it seems more accurate to say that the Gulf War was 
fought at an overall  level of improvement in command capability and 
information that is likely to continue throughout the coming decade, and which 
seems as likely to change the future nature of war as the changes in the tempo of 
conflict.  Desert Storm is only the avatar of the major changes C4I/BM/T is likely 
to make in future mid and high intensity combat. 

o Damage assessment and "friendly fire:" The Gulf War exposed serious 
limitations in the capabilities of US and other coalition forces  to deal with two 
aspects of the new tempo and intensity of conflict. Damage assessment 
capabilities lagged badly behind other advances in C4I/BM/T.  In many critical 
cases, it was impossible to assess the effectiveness of given weapons and tactics; 
Similarly, the rapid pace of conflict made the problem of identifying friend from 
foe far more difficult, and led to an exceptionally high proportion of casualties 
from "friendly fire" as a percentage of total casualties. The need to correct these 
weaknesses is a critical lesson of the conflict. 

o Sustainability: There is nothing new about the importance of logistics in warfare. 
The Gulf War did, however, demonstrate the critical importance of integrating 
the timely delivery of fuel, ammunition, and other supplies into advances in 
firepower, maneuver, and C4I/BM/T. Writings on war often talk about the need 
to balance maneuver, firepower, offense, and defense. One of the major lessons 
of the Gulf War is the need to establish a proper balance between maneuver, 
firepower, and sustainability in the broadest sense,  including proper attention to 
readiness and human factors. The Gulf War also shows that sustainability can be 
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restructured to allow a force to concentrate on fluid high intensity offensives in 
ways that sharply reduce the need use static defensive tactics. 

o  The importance of offensive air power in deciding the outcome of the conflict:  
The Gulf War was not, and could not, have been won by offensive air power 
alone. It involved a unique combination of high technology offensive air power 
on the part of the UN Coalition, coupled with the ability to suppress Iraqi air 
defenses that were able to operate against a relatively static and exposed enemy. 
At the same time, the Gulf War demonstrated that offensive air tactics can be far 
more effective than in the past, and that the promise of precision guided weapons, 
improved sensors and battle management revealed in Vietnam and in the October 
War has become a reality. 

o The importance of air superiority and suppression of enemy air defense 
capabilities: The UN's early and decisive ability to win air superiority was as 
important in shaping the course of the conflict as the improvements in air offense. 
These improvements affected both the air and AirLand phases of the battle. It 
can be argued that they were as much the result of Iraqi weaknesses in operating 
its land and fighter air defenses as of Western tactical and technical excellence, 
but this asymmetry  may be an important lesson for the future.   

o Defenses versus offenses: penetrating the Iraqi line: There is nothing new about 
the tactical lesson that a concentrated and mobile offensive can penetrate a 
highly defended static line, and then disrupt the enemy in ways where shock and 
maneuver become at least as important as attrition. This lesson is at least as old 
as Sun Tsu.  It was demonstrated repeatedly during World War II, and is a key 
lesson of the Six Day and October Wars. At the same time, the Gulf War 
demonstrated that much of the speculation regarding probable Coalition 
casualties greatly exaggerated the risk of penetrating the Iraqi defensive line, and 
that other Third World countries may have serious problems in executing 
forward defense.  

o The changing pace and lethality of armored maneuver: The final phase of the 
war demonstrated the ability of the AirLand battle to achieve decisive results 
against an enemy lacking air support, and the ability of modern armor, support 
vehicles, sensors, and battle management systems to engage with a speed, 
lethality, range, and speed of sustained maneuver that had never been achieved in 
previous combat. 

o Deception and tactical surprise:  The history of war is a constant demonstration 
of the value of deception and surprise, and the cost of predictability. The Gulf 
War involved surprise at a number of levels. The members of the UN Coalition 
were surprised by Iraq's invasion of Kuwait, and unready to deal with the threat 
that it posed to Saudi Arabia. They were surprised by the survivability of Iraq's 
missiles and weapons of mass destruction, and failed to detect and/or properly 
analyze its use of decoys and deception. Iraq failed to understand that it faced 
imminent attack, it failed to understand US and UN resolve, it failed to anticipate 
the capabilities and impact of  Coalition forces, and it failed to detect and 
counterattack two major deception efforts: movement of US forces to attack 



Lessons of the Gulf War 15 

points to the West of most Iraqi defenses, and the use of amphibious and naval 
movements to pin Iraqi forces down on the coast. Such failures are common to 
warfare, whose outcome is often determined by a catalytic failure of one side to 
anticipate the intentions and capabilities of its opponent -- rather than by relative 
force, strength, or attrition. At the same time, the Gulf War demonstrated that 
such surprise is far easier to achieve when one side has an overwhelming 
advantage in intelligence and sensor coverage, and has integrated its tactics and 
technology. Such asymmetries between Western and third world forces are more 
likely to be the rule than the exception. 

o  Looking deep/striking deep/depth of operations: Many of the US weapons 
systems and sensors necessary to strike deeply behind Iraqi lines were still in 
development at the time of the Gulf War. Nevertheless, the improved deep strike 
capabilities of systems like the F-117 stealth strike fighter, F-15 air defense and 
strike fighter, Joint Surveillance and Target Attack Radar System (JSTARS), 
AH-64 attack helicopter, M-1A2 tank, Multiple Launch Rocket System (MLRS), 
and many other systems indicate that fundamental changes in the depth of the 
battlefield are likely to occur in future operations, and that talking about the 
forward edge of the battle area as the principle zone of conflict may become 
steadily less realistic. 

o The limits of amphibious operations. The Gulf War demonstrated the exceptional 
difficulty of conducting amphibious operations against forces equipped with 
shore defenses, mines, and anti-ship missiles. It indicates that US Marine Corps 
forces will need added air mobility to compensate for the limitations of landing 
craft, and added armor and firepower, or support by elements of the US Army, in 
future major regional contingencies.  

o The tactical problems of proliferation:  One of the most important lessons of the 
Gulf War lies in the fact that conflicts can rapidly escalate to the use of long 
range missiles, and potential use of weapons of mass destruction. While Iraq did 
not use missiles or other delivery systems armed with biological and chemical 
weapons, it had the capacity to do so, and to force the UN Coalition to try of 
adapt its defenses and tactics to allow for such escalation. The Gulf War 
demonstrated that future regional conflicts must allow for the use of long range 
missiles, and for patterns of escalation that cannot be related simply to the 
battlefield, but that involve efforts to change the very character of conflict. 

The Analysis Of The Technical Lessons Of The Conflict 
 The Gulf War involved as many changes in technology as it did in tactics, and it 
is often impossible to distinguish between the impact of given tactics and given 
technologies. In fact, it was the "fusion" of advances in tactics, technology, and human 
factors which proved decisive in giving the US and other Coalition forces many of their 
advantages. 
  The value of this "fusion" is perhaps the greatest single military lesson of the 
war. Dramatic as some individual new tactics, technologies, and training methods may 
have been, the outcome of the war cannot be explained in terms of some simple mix of 
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factors, or decisive individual changes in military capability. The US forces that led the 
UN Coalition could probably have achieved nearly the same success without some of 
the innovations they introduced during the Gulf War because of the fusion of advances 
in tactics, technology, and human factors. It is unlikely that any advance in one of these 
areas could have compensated for a lack of advances in the others. 
 At the same time, technology was of critical importance. The analysis in the 
following chapters reviews the strengths and weakness of the major technologies used in 
the Gulf War, and attempts to assess the impact of given systems. There are three 
striking aspects of this examination, however, which must be kept in mind. 

o First, many of the technologies employed in Desert Storm were transitional in 
the sense that far more advanced systems and capabilities were nearly at 
production readiness, or could not be fully exploited because related 
technologies were not ready, or fully integrated into the force structure. In broad 
terms, Desert Storm is not a measure of the impact that technology can play in 
achieving a revolution in military affairs. It is rather an indication of the 
technological progress that will change war fighting capabilities even more 
strikingly over the next decade. 

o Second, many of the available data on the Gulf War deal with the thing and not 
the man. One of the striking aspects of the Gulf War data is how often a weapons 
system is described in technical terms, or in terms of the estimated battle damage 
it inflicted without an explicit effort to analyze the impact of tactics, 
sustainability, or human factors. In contrast, descriptions of combat during the 
War repeatedly demonstrate the need to integrate tactics, training, and 
technology, and emphasize reliability, reparability, and sustainability. 

o Third, the Gulf War involved an extraordinary degree of near simultaneous 
interaction between different force elements and technology. Any discussion of 
air power, for example, presents the problem of trying to weigh the relative 
importance of the different elements of air power that were synergistically 
interacting at any given time. This problem becomes even more complex during 
the AirLand battle where joint operations affected virtually every battle or clash. 
Many technologies emerge as consistently important, but the more one asks the 
question of precisely how any given technology influenced the battle, the more 
the Gulf War becomes a lesson in the value of synergy and synchronicity, rather 
than in the value of any one weapon or technology.  

 There are significant data problems in any unclassified attempt to discuss the 
technical lessons of the Gulf War.  The initial reporting after the war, and even in studies 
more than a year after the war, often made uncritical use of force strength and battle 
damage assessment data. The more detailed studies that have followed have often 
revealed much lower levels of effectiveness. Even these studies, however sometimes 
ignore the level of modification that took place before Desert Storm, and the amount of 
additional maintenance and technical support required. Military technology still had a 
massive impact on the outcome of fighting but few systems appear as effective now as 
they did right after the war. 
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 Another major problem occurs in the way that some data on performance are 
reported. Reporting on some systems is often made out of context -- particularly on new 
systems with high procurement priority, or which achieve a high political profile. It is 
often difficult to trace the impact of related systems and less publicized systems, and it 
become clear that many effectiveness data were gathered without a serious effort to 
determine whether other systems should be credited with the same contribution or 
killing effects. There are clear indication of service bias and program-related politics in 
some of the data. 
 As the following chapters illustrate, these problems in analyzing the impact of 
given weapons and technologies are compounded by the fact the reliable data on battle 
damage are not available, and the seeming precision of some widely circulated data is 
sometimes little more than statistical or quantitative nonsense. This problem is clearly 
recognized in the later official studies of the Gulf War but there often is no way to 
correct the problems in the data developed during or shortly after the War. 
 These problems are compounded by a tendency -- particularly in official studies 
of the land battle -- to confuse terms like "destroy," with inflicting "damage", and to talk 
about the defeat of Iraqi combat units in terms of the largest combat unit involved, rather 
than the specific brigade, regiment, battalion, or task force actually engaged.  
This presents problems because given weapons technologies are sometimes credited as 
having had a major impact in "destroying" an Iraqi division when they only affected 
elements of a regiment or smaller size force.  Further, much of the surviving force 
succeeded in fleeing to Iraq. This problem, in objectively describing the outcome of 
battles, is particularly serious in the case of reporting by the US Army, and is a flaw in 
otherwise excellent historical reporting. 
 Much of the performance of given technologies and weapons systems remains 
classified. The praise or criticism given systems in the open literature might well be put 
in a very different perspective by such data.  Special problems occur in a number of 
cases like the Tomahawk and Patriot because the impact and lethality of given weapons 
tends to be exaggerated in the publicity issued during periods of combat, and in the 
materials made public immediately after a war, while the gradual discovery of data that 
provides a more balanced perspective are often treated as classified material.  
 If the "fog of war" is invariably followed by the "fog of analysis", the importance 
of the technology of war is also hidden by the "fog of after action reports." It is an open 
question as to which does most to obscure reality. The most that an independent analyst 
can do, in many cases, is to try to put the available data into perspective, examine the 
relevant controversies, and draw lessons accordingly.  There are, however, a number of 
cases where the Gulf War clearly involved advances in technology that are changing the 
nature of war, and it is interesting to note that in each case, the advances were not the 
product of a single weapons system, but rather of the integration of a range of systems 
into an overall operational concept. 

o Advanced training technology. Many of the Western ground, air, and naval 
forces employed in Desert Storm were trained using simulators and electronic 
battlefields, firing ranges, and air-to-air combat ranges that provided far more 
realistic combat training than had previously been possible. 
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o Space technology: The Gulf War was the first war to be fought using modern 
space systems for intelligence and targeting. While satellite intelligence was 
used to some degree in the fighting in Vietnam, Lebanon, Grenada, and 
Panama, the nature of the technology then available, the fact the enemy was 
largely infantry and often dispersed in small numbers,  and the type of conflict 
precluded near real time use of space assets.  

 Although crude or ineffective use was sometimes made of such systems, and 
major problems occurred in making use of space-based intelligence assets to 
support theater and tactical commanders, the relative advantages and 
disadvantages of spaced-based systems are critical lessons of the conflict.  

 The key space systems employed included classified multi-spectral imagery, 
electronic intelligence, and communications intelligence satellites, and a wide 
range of unclassified systems like the Global Positioning System (GPS) 
navigation satellites, the Defense Meteorological Satellite Program (DMSP) 
weather forecasting satellites, the NOAA Television and Infrared Observation 
Satellites (TIROS) and the US land satellite (LANDSAT) for multi-spectral 
imagery, the Defense Support Program (DSP) missile detection satellites,  the 
Defense Satellite Communication System (DSCS), and US Navy Ultra-high 
frequency Satellite Communications System (USCS). The only other allied 
space-based asset used during the Gulf War was the French Satellite Probatoire 
d'Observation de la Terre (SPOT), a relatively low resolution multi-spectral 
imagery system.7 

o Reconnaissance, intelligence, and targeting technology:  The Coalition's 
advantage in theater reconnaissance, intelligence, and targeting assets was 
probably even more critical than its advantage in space-based assets. The 
Coalition enjoyed a near monopoly in many aspects of such capabilities 
because of the poor organization and technology base of Iraqi forces, and the 
fact that the Coalition enjoyed a degree of air superiority that denied Iraq the 
ability to carry out most forms of reconnaissance over Coalition territory (Iraqi 
use of remotely piloted vehicles (RPVs) being a partial exception).  

 The mix of Coalition systems included advanced intelligence aircraft like the 
TR-1 and U-2, electronic reconnaissance and SLAR systems like the RC-135, 
reconnaissance fighters like the RF-4C/E and scout helicopters,  the targeting 
systems on strike aircraft, the long range targeting capability of the Joint 
Surveillance and Target Attack Radar System (JSTARS),  the use of RPVs, 
and the maritime reconnaissance capability of the E-3A and E-2C. It also 
included superior battlefield systems ranging from better intelligence 
communications and processing systems to superior counter-battery radars and 
communications intelligence equipment. Coupled with the Coalition's 
advantages in night and all-weather combat systems, the Coalition often fought 
an Iraqi opponent that was "blind" by comparison. 

o Long range strike systems. The Coalition enjoyed a wide range of advantages 
in long range strike systems. These included the first successful use of sea and 
bomber-launched cruise missiles, the upgraded conventional capabilities of the 
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B-52G and F-111 bombers, the survivable precision strike capability of the F-
117 stealth bomber,  experimental sea-launched systems like the US Navy 
stand-off land attack missile (SLAM), and experimental long range targeting 
systems like the Joint Surveillance and Target Attack Radar System (JSTARS). 
These advantages in long range strike systems were further enhanced by 
superior targeting and battle management capabilities, by the diversity of 
different assets available to Coalition commanders, and by the availability of 
supporting sophisticated strike systems with less range like the MLRS, 
ATACMS, F-15E, and Tornado.     

o Advances in air offense technology. The Coalition enjoyed the same 
advantages in using sophisticated targeting sensors and battle management 
systems that it did in using long range strike system, with the advantage that it 
could some times re-target aircraft on a near real time basis and use superior 
endurance and refueling capability to keep aircraft over target areas and attack 
on a target of opportunity basis. The Coalition enjoyed an advantage in areas 
weapons like cluster bombs and hard target kill weapons. The most advanced 
Coalition strike aircraft, such as the F-15E, Tornado, and A-6E had far better 
sensors and weapons management systems than the aircraft employed in 
previous wars, and were far more capable of all-weather and stand-off combat. 
At the same time, the use of "next generation" all-weather navigation and 
targeting systems like LANTIRN  provided new capabilities that are likely to 
make air power much more effective in future wars. The same is true of the 
avionics and munitions that are improving the ability to deliver weapons like 
the laser-guided bombs and air-to-surface missiles.    

o Beyond visual range, close air to air combat, and air superiority technology: 
The radars, avionics, and air-to-air missiles of Coalition aircraft like the F-16C, 
F-14, F-16, and F-18 offered the Coalition a decisive advantage in air-to-air 
combat at beyond visual ranges, which was compounded by the support of the 
E-3A AWACS and E-2C airborne warning and air control systems. The 
Coalition also had superior avionics and air-to-air missiles for close-in 
encounters or dogfights, although the Coalition was generally able to exploit its 
range advance using radar guided missiles. These advantages were further 
compounded by far superior training and overall air-battle management 
capability. 

o Stealth, electronic warfare, and active and passive countermeasures: While the 
use of the F-117 Stealth aircraft to penetrate Iraqi defensives was perhaps the 
most dramatic use of new technology, the Coalition had a major advantage in 
electronic warfare, IR counter-measures, and radar countermeasures. These 
advantages include the ability to use the E-3A, EP-3E, and RC-135 to find 
safer penetration corridors, and "jamming" aircraft like the EF-111 and EA-6B. 
They included superior self-protection pods and on-board avionics for many 
Coalition aircraft and helicopters, as well as ship-based defense systems 
against anti-ship missiles.  

o Air defenses and anti-tactical ballistic missiles and counter-measure 
capabilities:  Iraq had large numbers of older heavy Soviet surface-to-air 
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missile systems, short range French and Soviet surface-to-air missile systems, 
and anti-aircraft guns. The Coalition was able to defeat these systems by a 
combination of superior intelligence and targeting, electronic warfare, direct 
attack, anti-radiation missile, stealth, stand-off attack, and active and passive 
counter-measures, aided by the freedom of action provided by air superiority. 
At the same time, the US Patriot system, in spite of some limitations, was able 
to provide both excellent air defense coverage and limited anti-tactical ballistic 
missile (ATBM) defense. While the benefits of this ATBM capability were 
sometimes more important psychologically than the actuality of destroying 
incoming warheads, the Patriot played an important role in boosting morale, 
and safeguarding Israel from entering the conflict. 

o Attack helicopters - close air support aircraft: The UN's advantage in longer 
range air strike systems was matched by its advantage in employing true attack 
helicopters like the AH-64 and AH-1S, sophisticated multi-role helicopters like 
the Lynx, and dedicated close-air support aircraft like the A-10, plus aircraft 
like the Jaguar, and AV-8B. These systems gave the Coalition superior 
battlefield mobility, strike capability, and the advantage of assets that could 
support commanders on a near-real time basis, while Iraq's extensive holdings 
of short range air defense missiles, and anti-aircraft guns were surprisingly 
ineffective. 

o Long range artillery and rockets: The Iraqi army had a theoretical range 
advantage in the fact that most of its artillery could fire longer ranges than the 
weapons held by its Coalition counterparts. For example, Iraq possessed nearly 
500 Austrian GHN-45, PRC copies of the GHN-45, and South African G-5 
155mm weapons with ranges up to 30 kilometers (19 miles) with standard 
shells, and 39 kilometers (24 miles) with the based bleed shells designed by Dr. 
Gerald Bull.8 However, the Coalition enjoyed an overwhelming advantage in 
beyond visual range targeting capability, limited artillery mobility, and 
organizational and technical capability to rapidly allocate and switch targets 
and fire. Many of its artillery rounds were ICM or "improved conventional 
munitions" rounds, and the US had the Copperhead guided artillery projectile.  
The US also had the multiple launch rocket system (MLRS) which fire rockets 
with nominal ranges of 32 kilometers (20 miles) to 45 kilometers (28.1 miles), 
and which could deliver bomblets, anti-tank mines, and terminally guided 
submunitions over  areas as large as 1,000 X 5,000 meters.9 The MLRS was far 
more lethal than the Soviet-made rocket launchers in Iraqi hands which lacked 
accuracy and lethality, and were comparatively easy to target. Further, the 
superior combined operations capability of Coalition forces allowed them to 
use bombers, attack fighters and attack helicopters as alternatives to artillery in 
both the fire support and counter-battery roles.   

o Tank fire control and thermal sights: The US M-1 and British Challenger tanks 
exhibited problems in desert operations that required extensive modification 
before the war. At the same time, they provided a major advantage in firepower 
because of superior fire control systems and sights. The use of thermal sights 
and superior gun stabilization proved to be of particular advantage in spotting 
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Iraqi tanks long before they usually detected Coalition tanks, and in achieving 
very rapid kill rates at long ranges. Superior night vision and thermal sights 
also allowed some Coalition forces to make excellent use of long range anti-
tank guided missiles like TOW and HOT. 

o Improved armor and armored mobility: Coalition tanks and other armored 
vehicles did not always have a decisive technical advantage over the Soviet 
supplied systems in Iraqi hands. In general, however, the US  and British army 
forces had the advantages of superior armored protection and mobility, coupled 
with superior fire-fighting, internal protection systems, and ease of operation, 
or ergonomics. The full advantages of superior armor were not tested in the 
Gulf War because the air campaign and Coalition air superiority sharply 
limited Iraqi armored capabilities, and because Iraq's armored forces did not 
approach the  US and British professionalism and training levels.  Nevertheless, 
the Coalition was able to exploit the advantages of superior firepower and 
mobility, and protection played an important role in reducing Coalition losses.   

o Secure and flexible communications: The Gulf War scarcely eliminated 
communications problems. These were especially severe in tactical land 
operations and they also affected many aspects of air and other operations. At 
the same time, the communications systems of Coalition forces were generally 
far superior to those of Iraq, particularly in terms of speed of reaction, 
reliability, flexibility, handling of secure data, and integration of intelligence 
and operational data. 

o Precision guided munitions: The Gulf War introduced precision guided 
munitions, which were "smarter", more lethal, easier to operate, and more 
reliable than in previous conflicts. Such systems also were better integrated 
into C4I/BM/T systems and launch platforms. At virtually every level of 
operations, this gave the Coalition forces a striking advance which was 
compounded by superior tactics and training. While the Coalition did not 
always enjoy a "stand-off" range advantage in technical terms, it often obtained 
one in operational terms by a combination of superior technology, training, 
tactics, battle management, and ergonomics.  

o Anti-armor weapons: While the anti-tank guided weapons in Iraqi and 
Coalition hands had roughly equivalent ranges and lethality, Coalition systems 
like the TOW, HOT, and Milan were generally much easier to guide, target, 
and better integrate into combat vehicles. As has been noted earlier, the 
Coalition also enjoyed a major advantage in battle management, in locating its 
fire units, and in long range sights and night vision devices. While it is not 
clear that it had a major impact on combat, the M-1, M-1A2, and the 
Challenger tanks, it enjoyed an advantage in anti-tank round lethality over the 
best rounds available to Iraq. 

o Night vision and all weather vision and navigation systems:  The Coalition 
employed a wide range of night vision and all-weather systems. These played a 
critical role in air attack operations, and in allowing US and British armored 
forces to "own the night" and engage Iraqi ground forces at long ranges. This 
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greatly improved the shock effect of US and British armor, the tempo and 
range of operations and maneuver, and killing effects. 

o Naval combat systems:  The Gulf War did not test many aspects of naval 
technology. The Coalition did, however, have a major advantage in naval 
surveillance and targeting, mine warfare and attack helicopters, anti-ship 
missile and anti-ship missile defense systems, amphibious warfare, and naval 
gunfire. Its only major weakness was in its naval mine detection and mine 
sweeping capabilities. 

o Combat engineering and logistic support systems: The Coalition was able to 
take advantage of a number of improved engineering, tank recovery, improved 
trucks and trailers, and special logistic support systems to relocate its ground 
forces, cross Iraq's defensive barriers, and sustain its armored advance. While 
these systems may lack glamour, they played a critical role in achieving a low 
cost breakthrough and in increasing the UN's rate of advance. 

o Maintainability: Much of the equipment employed in Desert Storm was 
designed to provide more reliability, ease of maintenance, and sustain 
operation and reparability than in previous conflicts. These design features did 
not always succeed, and extensive modifications were sometimes required 
during the five and one-half months before Desert Storm to bring equipment to 
combat readiness. Nevertheless, the cumulative impact of improved 
maintainability played a role in allowing the Coalition to increase and then 
sustain the tempo of operations.  

 This is a striking list of Coalition advantages over Iraq, compounded in virtually 
every case by superior organization and battle management, adaptation and innovation, 
employment tactics,  training, and readiness. The Coalition's advantages were not based 
on a few new high technology systems, but on an integrated mix of technologies 
affecting every aspect of combined operations and combined arms. It is, important, 
however, to note that the combination of Iraq's relatively passive approach to warfare, 
and the superior tempo of Coalition operations, gave the Coalition the ability to 
concentrate its technological advantages in ways where it could fully exploit their 
advantages. The UN Coalition also had sufficient forces to allow it to attack in a way 
that reduced concern about Iraqi attacks on those Coalition forces which lacked 
advanced weapons and technological capabilities. 

The Analysis Of Human Factors 
 Differences in human factors were critical in shaping the ability of Coalition 
forces to conduct the offensives in the air and AirLand battle phases of the war. For 
example, the US forces that fought the Gulf War were manned, trained, and led in 
fundamentally different ways from the US forces formerly deployed in Vietnam. They 
were largely career regulars rather than conscripts, and actives and reservists alike were 
volunteers with better educational backgrounds, training, and selection for promotion 
than any previous US force. They had unified leadership and they were led from the 
front. They not only had far more realistic training in simulated combat, but training that 
exploited advances in communications, firepower, and maneuver in new ways.  
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 The difficulty from the analytic viewpoint is that the impact of these human 
factors cannot be separated from the impact of tactics and technology. Many of the 
reports on the importance of given training methods, career service, leadership, and 
other aspects of human factors are also often anecdotal. It is certainly possible to create 
complex analytic models to try to assess the importance of such training, but making a 
model complex does not make it more valid,  and much of the importance of human 
factors during the Gulf War is ultimately a matter of judgment which cannot be 
independently validated. As a result, it is easy to underestimate the importance of human 
factors, and to focus on other aspects of the lessons of war. 
 The fact remains, however, that the Gulf War teaches several key lessons 
regarding human factors:  

 o The importance of ideas and action: The ability to innovate and react is a 
function of training, organization, and readiness as well as innate human talent. 
One of the critical differences between the UN Coalition forces and those of 
Iraq -- particularly at the high command level -- was that the commanders 
organizing and commanding the Coalition forces clearly recognized that 
technology and training alone cannot radically change the tempo of warfare, 
exploit maneuver, and substitute shock for attrition. They deliberately chose 
strategies and a series of tactics that stressed military leadership to its limits as 
a means of putting further stress on a relatively passive, over-centralized, and 
rigid Iraqi command system. The advantage of continuing innovation, and 
coupling new ideas to rapid action, is one of the major lessons of the Gulf War, 
and one that is as important as any mix of changes in tactics and technology. 

o The importance of leadership: The US and most of its allies fought the Gulf 
War with forces that stressed the demanding selection of leaders at all levels of 
combat, that selected leaders on the basis of promotion for merit, that allowed 
for independence of action, and that were structured so that officers led from 
the front rather than the rear.  The lesson of leadership is an old one, but it is 
still a fundamental lesson of the Gulf War. 

o The importance of career regulars and NCOs: The Western portion of the UN 
Coalition forces consisted largely of career regulars, although a substantial 
portion of US support forces were reservists. US, British, and French forces 
also had large numbers of highly experienced non-commissioned officers who 
often performed tasks normally allocated to officers in the Iraqi and most third 
world armies. These regulars and NCOs played a crucial role in allowing the 
Coalition forces to use new technologies and tactics, and sustain a new tempo 
of combat. They gave Western forces a critical advantage in human factors 
over Iraq -0- which had a  more rigid command hierarchy and lacked 
experienced and highly trained NCOs, and which relied on junior officers as a 
substitute for well-trained career NCOs, thereby forging a gap between officers 
and enlisted personnel. 

o The value of simulation and realistic combat training: The revolutionary 
changes in air and land combat training developed in the West produced the 
first peacetime force in history that was ready to accept the stress of combat, 
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trained to react realistically in combat situations, able to make proper use of 
tactics and technology, and able to operate as an integrated force at the major 
combat unit level, and in combined operations and combined arms combat. 
Much of the American writing on the Gulf War correctly stresses the 
advantage provided by advanced simulation and training of the kind used by 
US forces. The advantages of such training are a critical lesson of the war, and 
it is important to note that they may often have been as important in 
determining military effectiveness as the impact of a given tactic and 
technology.  

o The advantage of readiness: The Western forces in the UN Coalition -- 
particularly the US forces -- had the advantage that they were not garrison 
forces in the classic peacetime sense of the term. They were funded and 
supported at a high degree of combat readiness at virtually every level, and 
they had time during Desert Shield to correct many of the detailed problems in 
their readiness to fight desert warfare. This high degree of initial readiness, and 
the ability to adapt  to the needs of a specific contingency over a period of 
months played a critical role in shaping the influence of human factors, and the 
outcome of the war.  

o The importance of morale and motivation:  Morale and motivation are 
intangibles, but the Gulf War provides further evidence that they are critically 
important. The Coalition forces had consistently better morale and motivation -
- even during the initial attack period when many expected to take much higher 
casualties than actually occurred. Iraq's authoritarian government could not 
provide similar motivation, and proved unable to deal with the shock of the 
Coalition air and AirLand offensives. Large scale Iraqi desertions took place 
during the air campaign and much of the Iraqi army disintegrated as an 
organized force during the AirLand campaign. 

 One additional lesson that emerged out of the research for this analysis  -- which 
cannot be validated except anecdotally -- is that the interdependence between tactics and 
technology, and the continuing effort to exploit all of the potential capabilities of 
military forces, constantly stressed the key forces in the air and AirLand campaign to the 
limit of their human capability. Much of the equipment deployed in US, other Western, 
and Saudi forces, was designed to ease the burden on the operator, reduce fatigue, and 
simplify the tasks involved in combat. Instead, these advances were used to demand 
more from the operator.  
 Almost without exception, technology did not meet the goal of unencumbering 
the military personnel, operating the equipment, due to the burden placed on them by 
combat. As a result, weapons and support systems often required exceptional human 
expertise, commitment, and endurance  The Gulf War shows that there is a natural 
synergy between tactics, technology, and human factors, and effective military leaders 
will exploit every new advance to the limit. As a result, virtually every advance in 
ergonomics was exploited to ask military personnel to do more, do it faster, and do it in 
more complex ways.    
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 This stress occurred whether the issue was flying and sustaining higher sortie 
rates, conducting faster armored maneuvers over longer periods of time, targeting and 
firing at longer ranges, or increasing the speed of logistic support. Wars may occur in 
which one side is so superior that it can rely on tactics and technology without a 
matching improvement in manpower, and without stressing human factors to their limit. 
Such wars, however, are unlikely to involve significant levels of conflict, and the idea 
that technology can reduce the stress of combat or the need for manpower quality and 
readiness is almost certain to be a myth. While there is no way to prove such a 
conclusion, one very real lesson of the Gulf War is that new tactics and technology 
simply result in altering the pattern of human stress to achieve a new intensity and 
tempo of combat. 

The Analysis Of Major Areas Of Controversy  
 No matter how well a war is documented during or after the conflict, it leaves 
many major areas of uncertainty. Some of these uncertainties are the result of a lack of 
adequate data and analytic methodology. Some are the product of legitimate debates 
over the meaning of the events that took place, and how they should be interpreted. In 
some cases, the resulting controversies can be resolved as better information becomes 
available. In many cases, the resulting controversies simply cannot be resolved, but 
analysis can highlight the data involved, and the nature of the debate. 
 The key areas of major controversy touched upon in various chapters of this 
book include: 

o Strategic surprise. Whether the US and its allies should have anticipated the 
risk of Iraq's effort to seize Kuwait and taken more effective diplomatic and 
military efforts to prevent it.  

o The size of Iraqi forces and Iraqi losses to air attack and the AirLand battle. 
US government studies have progressively reduced both wartime estimates of 
the size of the Iraqi forces, at the time the war began, and after the impact of 
the air campaign and AirLand battle had destroyed given amounts of Iraqi 
major combat equipment. This still, however, are uncertainties as to the size of 
the Iraqi forces in the KTO, at the onset of Desert Storm. 

o  The inability to totally envelop and cutoff Iraqi forces in the KTO from 
retreat: The question remains whether a different strategy and battle plan, or a 
more rapid advance by VII Corps, XVIII Corps, and JFC-North could have 
achieved a far more decisive victory. 

o Termination of the war: The decision to terminate the war before the physical 
destruction of many of the Iraqi forces in the Kuwaiti Theater of Operations 
(KTO), without expanding the objective of the war to overthrow Saddam and 
the Ba'ath elite, and avoid any support of the uprisings in the south and north.  

o Technology and analytic models for damage assessment: As has been noted 
earlier, the war exposed major limits in battle damage assessment capability. 
Experts disagree, however, on the nature and seriousness of many of these 
limitations. 
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o The role of less sophisticated attack aircraft. Immediately after the war, there 
was a tendency to praise all aircraft equally, and some of the analyses of 
Western aircraft tended to credit all types with high levels of performance. 
Later studies have raised serious questions about the value of attack aircraft 
that cannot support advanced delivery of precision munitions, provide high 
range-payload capability, and provide the advanced navigation, self defense, 
and attack avionics and systems needed for outstanding all-weather and day-
night performance, and the ability to fly both extremely demanding attack 
profiles, and the ability to strike effectively at ranges beyond the kill capability 
of most short range air defense systems (SHORADS). 

o The effectiveness of the A-10 and close support aircraft: There is no question 
that close support systems like the A-10 and AH-64 played a significant role in 
the war. A debate has arisen, however, about just how effective such systems 
were, the limits placed on their operations during given periods of the conflict, 
and the extent to which their operational capability is likely to be typical of 
close air support (CAS) operations in the future.   

o Attacking Iraqi lines of supply and communication:  During the war, and in 
many of the studies conducted soon thereafter, it was assumed that Coalition 
air power played a major role in cutting Iraqi lines of communication and 
reducing the flow of supply. The success of such efforts is an important test of 
the changing effectiveness of air power. The evidence that has become 
available since the war  raises questions about just how effective this aspect of 
the air campaign really was. 

o Impact of static defenses and mine warfare: Experts have long debated the 
relative value of static defenses and mine warfare. Many experts estimated that 
Iraq's defenses would pose a major challenge before the fighting began, and 
that they would produce high levels of Coalition casualties. In practice, they 
did not. There are, however, important uncertainties as to whether this was 
because of inherent limitations in such defenses or because of poor Iraqi 
execution and use of such defenses. 

o The role of light forces in major regional contingencies: It is difficult to 
generalize about the Gulf War, since it involved large numbers of heavy 
divisions and armored forces that may not be typical of future combat. 
Nevertheless, the US and Britain found that they were forced to deploy heavy 
armored forces, and that the US was compelled to significantly increase the 
heavy weapons strength of Marine Corps units, and attempt to improve the 
anti-armor capability of the light US Army forces that it deployed during 
Desert Shield. The war raises important questions about the adequacy of "light" 
ground forces in future regional contingencies. 

o The effectiveness of reserve forces: US deployments to the Gulf raised serious 
questions about the ability of reserve combat units to rapidly deploy in a form 
that allows them to play a major role in mid and high intensity combat. The US 
concluded after the war that major changes were necessary, but little agreement 
was achieved on the precise nature and effectiveness of such changes. The 
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capabilities and proper role of reserve forces is one of the major controversies 
of the war. 

o "Friendly fire" and the identification of friend and foe (IFF): There is a broad 
consensus  that the Gulf War revealed a need to improve the ability to 
distinguish friend from foe,  both in armored combat and AirLand operations. 
At the same time, the question of what level of improvement is really needed 
remains valid. There is a trade-off between casualties from friendly fire 
because of the increase tempo and intensity of operations, and much more 
significant reductions in casualties from enemy fire. Improved IFF systems that 
inhibit operations may well increase overall losses, and costly investments in 
IFF systems may preclude investment in other force improvements which have 
a more important impact on reducing net casualties.  

o Artillery range.  Before the war, many analysts pointed out that the Iraqis had a 
potential advantage in artillery range. In practice, they had little time and/or 
ability to exploit this advantage. The Gulf War raises important questions 
about the potential advantage of range, and the proper mix of range, rates of 
fire, lethality, targeting capability, and damage assessment.  

o The  decision of the US to ignore Iraqi casualties and body counts: As has 
been touched on earlier, the US made the political decision not to estimate and 
report on Iraqi killed and wounded, which effected all Coalition reporting on 
the subject. This decision has led to controversies over both the size of Iraqi 
casualties, and the political and military implications of deliberately avoiding 
any effort to accurately estimate enemy losses.  

o The  size of Iraqi casualties: Radical differences exist in estimates of the 
number of Iraqi killed and wounded in combat, and over the implications of 
such losses for the conduct of future wars. 

o The ability to limit collateral damage.: The debate over the number of Iraqi 
killed, wounded, and missing is accompanied by a debate over the impact of 
the war in wounding and killing Iraqi civilians, the indirect impact of the war 
in causing hardship to Iraqi civilians,  and the proper nature of limits on 
collateral damage.  

o The potential effectiveness of chemical and biological weapons and defenses: 
Iraq did not make use of chemical weapons, if it made any use of such 
weapons. It did not employ biological weapons. The threat of using such 
weapons did, however, raise serious questions about the effectiveness of such 
weapons in hitting civilian and military targets; about the ability to detect the 
use of such weapons and provide adequate protection, antidotes, and treatment, 
about the proper role of active defense, and about the proper nature of 
deterrence and retaliation. 

o  Success of the Patriot as a tactical ballistic missile defense system: Reporting 
during the war credited the Patriot with a success in intercepting Iraqi Scud 
missiles that disguised many of the limitations of the system, problems in way 
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it was employed, and the ability of the system to destroy missile warheads 
when it scored an intercept. 

o Problems in targeting and destroying mobile Scud missiles. Even during the 
war, Coalition analysts were well aware that the Coalition air offensive had had 
only a limited impact in directly destroying Iraqi missile launchers, and in 
reducing Iraq's capability to launch long range missiles. Analysis since the war 
has produced even lower estimates of damage and raised major questions 
regarding the effectiveness of such efforts.  

o The  impact of the war in creating expectations that future conflicts will 
produce equally decisive outcomes with equally limited casualties: The 
extraordinary scale and speed of the UN's victory has created a debate over the 
possible impact that the Coalition victory may have in leading to false 
expectations about the cost and risks of future war, and unrealistic demands for 
"loss-free combat". 

Analysis and the Problem of Uncertainty 
 There are broader uncertainties that go beyond individual issues. No one who 
writes on the lessons of war can ever be authoritative or definitive. It is impossible to 
address every controversy or uncertainty affecting the lessons of the Gulf War, and this 
book generally ignores the more extreme revisionist debates over the war, and efforts at 
interpreting the conflict in terms of various conspiracy theories. The analysis does, 
however, examine the range of different views and data available on each of the major 
issues and controversies that have been discussed previously. The footnotes list the 
range of open sources used in analyzing a given controversy, although a few issues have 
had to be addressed using unattributable interviews and background briefings. 
 The quality of data is a major problem. Many key studies of the war remain 
classified, as does a great deal of data on the strength of the forces on each side, 
casualties and losses, weapons effectiveness, intelligence, and many other issues.  At the 
same time, the Gulf War has produced a great deal of information, much of which is 
quantified or appears to be highly precise, and almost all of which is contradicted by 
other sources -- or is even self-contradictory. Preference is given in most cases to the 
data bases released by the US Government in its official studies after the war. This 
material is used extensively throughout this analysis, and is often reflected in the form of 
tables, charts, and chronologies. The reader should be aware, however, that much of the 
precision even in this data is illusory. It is also difficult to verify much of the 
quantitative data available, since many key terms are not fully defined, or they differ 
from service to service, or country to country.   The use of statistics must also be 
kept in careful perspective. Although the author literally examined many different tables 
and statistical summaries, the statistic and quantitative data on force strengths, weapons 
numbers, weapons performance, and weapons effects often uncertain, and includes 
many estimates and some guesswork. Much of the available information is far less 
reliable than the original source indicates,  and some data have been generated in ways 
designed to prove a given point or support a given form of advocacy.  
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 The reader should regard the tables and statistics presented in this work as broad 
indications of the probable level of strength and activity. It is also important for the 
reader to understand that some of the statistics and data points, provided in various 
places in the text, are contradictory -- though not to the extent they alter a major 
judgment. The analysis deliberately preserve the figures provided in original sources to 
keep the data consistent within a given table or section in the text, rather than tries to 
impose study-wide consistency where eliminating contradictions in the data would make 
it impossible to track figures against the original source or have to be guesswork.  At the 
same time, some tables and statistics have been altered to reflect the fact that later 
analysis corrected given facts or data, or to reflect a range of uncertainty that was not 
provided in the original material. 
 Geography is also a problem. Many sources use place names haphazardly, and 
different sources often use different spellings for the same place. The use of a place 
name can mean at, near, or somewhere in the general vicinity of the place, or it can 
simply be wrong. Some sources make the problem worse by finding new and more 
inventive ways to transliterate Arabic into English. While an effort is made to 
standardize the spelling of place names,  no claim is made to use the "right" spelling. 
Further, the author's use of a relational data base to link some portions of the text to 
given sources make it impossible to fully standardize spellings without presenting major 
problems in updating the analysis. This may be a minor inconvenience to the reader, but 
it was unavoidable in structuring the analytic effort. 
   Times and dates also present problems. The historical data available on US, 
British, French, and Saudi force movements generally seem correct -- although there are 
problems because of a lack of standard time and date groups in a few cases. The official 
histories prepared by the US Department of Defense, and the US Army and Air Force 
seem particularly accurate. Even in these cases, however, uncertainties often arise 
because of the difficulty in characterizing the strength, actions, and intentions of Iraqi 
forces, as well as  a tendency to ignore, or understate the respective roles of allied forces, 
and other services.  
 Descriptions of combat often have to be based on impressionistic sources. 
Detailed histories of specific battles often present the problem that national and major 
UN Coalition commanders focus on the activities directly under their supervision. Unit 
or major combat command histories often ignore the impact of other units, the overall 
shape of the battle, and the role of other services. Eyewitness accounts are often based 
on a limited knowledge of the battle, both in terms of the overall interaction of events 
and the actual nature of the forces engaged in the battle being observed.  The history of 
war is inherently impressionistic, particularly at the tactical and technological levels -- 
where the confusion and shock of combat can lead those involved to draw broad 
conclusions based on limited experience and data. 
 Two areas present special problems that affect much of the analysis. Battle 
damage assessment  was a major problem throughout the war, and many of the experts 
involved reached very different conclusions. This has been disguised by the fact that the 
US prepared and issued virtually all of the unclassified data involved, and by the fact 
that some of debates over such data have never been resolved, while others have been 
kept classified. As is discussed in Chapter Five, this has led to a situation where much of 
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the basic data on the damage to Iraqi forces are uncertain or contradictory -- often with 
contradictory data emerging in the same document.  
 In some cases, such as air-to-air combat, it is possible to obtain highly accurate 
statistics. In other cases, the data are highly impressionistic or depend a great deal on the 
personal judgment of those involved. As has been the case in previous wars, air crews 
directly involved in delivering air munitions and soldiers directly involved in land 
combat had no way to make accurate or detailed assessments of the effect of many of 
their weapons or actions. Reconnaissance, satellite photography, and interviews of 
enemy prisoners often produce ambiguous data. 
 One of the major lessons of the war is, in fact, that as much effort needs to be 
given to provide accurate and near real time data on weapons effectiveness and battle 
damages, as is given to command, control, communications, computers, and intelligence 
(C4I), battle management (BM), and targeting (T). As was the case during World War II, 
Korea, and Vietnam, the failure to provide such data -- and the natural competition to 
claim success -- often proved to be a serious problem in allocating forces and using them 
effectively. 
 The assessment killed and wounded is also a major problem. In the case of Iraq, 
the Iraqi government deliberately chose to propagandize losses of both Iraqi military and 
Iraqi civilians, while the US chose to depersonalize the war by deliberately avoiding 
efforts to determine the number of Iraqis killed and wounded during given points of the 
war, or after its conclusion. This effort to avoid the "body counts" of Vietnam probably 
had propaganda value, but it also makes it almost impossible to distinguish the shock 
effects of firepower and maneuver, from the killing effects. It also makes it extremely 
difficult to determine the true level of resistance Coalition forces encountered, and the 
effects of the air and AirLand campaigns in causing desertions and disruption of Iraqi 
forces. These problems are compounded by the fact that many of the Arab states in the 
UN Coalition did not provide detailed reports of casualties and losses, and the US took 
an inordinately long time to come to grips with the problem of friendly fire.  
 The lesson involved is more arguable than the lesson regarding battle damage 
assessment, but it seems likely that depersonalizing the conflict proved more costly than 
any propaganda advantages were worth. It created major problems in understanding the 
true strength of Iraqi forces and their probable resistance at any given point in time, it 
made it impossible to asses the killing effect of weapons on human beings, and it gave 
the reporting on the war an artificial sterility that often made it seem as if things -- not 
people were being destroyed. This helped trigger debates over the war about massive 
Iraqi casualties that almost certainly did not take place, it created a climate of false 
expectations in regard to future wars, and it left the US military with an inadequate 
emphasis on casualty assessment and characterization -- although in many wars, the 
number of enemy killed and wound may be the critical measure of effectiveness -- not 
damage to weapons or territory occupied. 
 Every effort has been made to deal with these issues, and to identify the impact 
and importance of uncertainty. The discussion of potential lessons attempts to 
summarize the range of data available to support a given lesson, and the major 
uncertainties involved. Where it is impossible to draw clear conclusions about lessons, a 
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detailed description is provided of the uncertainties shaping the controversies involved. 
The reader should be aware, however, that any effort to discuss all of the uncertainties 
affecting major issues in the Gulf War would be endless, and often involve speculation 
about classified data and methods. As a result, it is desirable to remember Einstein's 
warning about simplification and false precision: that "mathematics are most precise 
when they are least real."  
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Chapter Two: Desert Shield: The 
Historical Framework10 

 The Gulf War occurred in the midst of a radical change in the balance of power 
that shaped the world after 1945. It was the first major conflict of the post-Cold War era, 
and the first time since World War II that the US and Russia cooperated in a major effort 
to repel aggression. It established a broad coalition between the West and Arab states 
that demonstrated the potential ability of cooperative defense to repel aggression and 
execute peace enforcement. While Bosnia and Somalia have already demonstrated that 
the Gulf War will scarcely be a paradigm for all future peacemaking operations, the Gulf 
War does indicate the potential that international peacekeeping and cooperative security 
can have when nations perceive their vital strategic interests are at stake -- even when 
this involves high intensity conflict.  
 There are many lessons that can be learned from the history of the war, and this 
includes the preparation for the conflict. Iraq's invasion of Kuwait reveals important 
lessons about strategic warning and deterrence. The international reaction to Iraq's 
invasion tells much about the process of coalition building and the strengths and limits 
of the UN. At the same time, the changes in Coalition and Iraqi forces tell much about 
both power projection and the forces that shaped the outcome of the war. 

Iraq: Guns, Butter, and Bankruptcy 
 There was nothing inevitable about Iraq's invasion of Kuwait. It came at a time 
when Iraq had emerged from the Iran-Iraq war with greatly enhanced status and prestige. 
Iraq was the dominant military power in the Gulf, and the most powerful military force 
in the Arab world. It had virtually destroyed the Iranian army during the final battles of 
the spring and summer of 1988 and had obtained billions of dollars in aid from southern 
Gulf states, including Kuwait. The West and many Arab states had accepted Saddam 
Hussein's regime as "moderate" and "pragmatic," while Iraq's military strength and 
possession of weapons of mass destruction gave it immense regional influence.  
 Iraq was not being driven to further military expenditures by external threats. 
Iran had lost 40% to 60% of its major land force equipment during the final battles of 
the Iran-Iraq war. Most of the Iranian air force had limited or no operational capability, 
and Iranian sea power had been decisively checkmated by the Western presence in the 
Gulf. Although Iraq faced the problem of paying its wartime debts, many of these could 
have been renegotiated, and probably forgiven entirely, by its Southern Gulf neighbors. 
Other than Iran, Iraq faced no other military or political threats.11 
 Iraq had little justification in invading Kuwait in terms of historical legitimacy. 
While Iraq did claim it was "liberating" territory stolen from it by Britain, Iraq had no 
real claim to Kuwait as a successor state. Iraq had been created by Britain after the 
collapse of the Turkish empire at the end of World War I. Kuwait had technically been 
part of the Ottoman province of Basra, but it had signed a comprehensive agreement 
with Britain in 1899, and its boundary had been demarcated by the Anglo-Turkish 
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convention of 1913. Iraq was created as a state in 1920, while Kuwait had existed for 
more than two decades as a small autonomous Bedouin settlement.12 
 The key pressures driving Iraq towards invasion were a combination of an 
economic crisis triggered by its search for further military power, and the belief of the 
Iraqi leadership that it deserved much more generous help from its southern Gulf 
neighbors. Iraq did not react to its victory in the Iran-Iraq by concentrating on economic 
recovery. Instead, it chose to spend billions of dollars on missiles and biological, 
chemical, and nuclear weapons and billions more on grandiose civil development 
projects. This decision followed a long standing pattern in Iraqi arms imports and 
military expenditures, and one that should have been a warning of Iraq's future 
intentions.  
 Iraq's invasion of Iraq had already cost it dearly. Measured in constant 1991 
dollars, Iraq's GNP peaked during 1980, with a total of over  $85 billion. The Iran-Iraq 
war rapidly cut its GNP to $39.8 billion in 1981 and $35.5 billion in 1982, as the result 
of the impact of a combination of wartime damage, the inability to export oil through the 
Gulf and Syria, and lower oil prices. Aid for other Gulf states gave Iraq a GNP of $47.9 
billion in 1983 and $48.3 billion in 1984, but cuts in the flow of such aid let Iraq's GNP 
drop to $41.1 billion in 1985, and levels below $40 billion during the rest of the 1980s. 
It was only $35.3 billion in 1986, and around $39 billion in 1986 and 1987 -- about half 
of Iraq's GNP in 1980.  The ceasefire in the Iran-Iraq War did nothing to alter this trend. 
Iraq's GNP was only $37.4 billion in 1989.13  

Military Spending Becomes a National Crisis 
 In spite of this decline in national income, Iraq's military expenditures remained 
at around 30% of its percentage of GNP from 1978 to 1984. After 1984, when the Iran-
Iraq war grew even more threatening, Iraqi military spending rose to 44% of its GNP in 
1984, and stayed close to 40% for the rest of the war.14 Although it faced growing limits 
on its foreign borrowing capacity, Iraq could sustained this level of expenditures 
because aid from southern Gulf states like Kuwait and Saudi Arabia and credit from 
nations like France and Japan. Iraq's debt to its Arab neighbors totaled at least $37 
billion by 1989.15   
 To put these Iraqi military expenditures in perspective, the US Arms Control and 
Disarmament Agency (ACDA) estimates that Iraq spent $16,820 million in constant 
1989 dollars on military forces in 1978, $17,520 million in 1979, $28,030 million in 
1980, $31,770 million in 1981, $30.4 million in 1982, $29,500 million in 1983, $29,200 
million in 1984, and $20,730 million in 1985.16 It is not possible to compare these 
estimates directly with more recent ACDA estimates of Iraq defense spending, but 
ACDA has since estimated that  Iraqi military spending in constant 1991 dollars, was 
$10.1 billion for 1981, $15.89 billion in 1982, $18.7 billion in 1983, $21.4 billion in 
1985, $15.6 billion in 1986, $16.8 billion in 1987, $15.6 billion in 1988, $11.9 billion in 
1989, $12.4 billion in 1990, and $9.5 billion in 1991.17  
 Iraq's arms imports represented a large part of the massive burden that military 
expenditures placed on Iraq's economy. During the latter half of the Iran-Iraq war, from 
1984-1988, Iraq took delivery on $29.7 billion worth of new arms in current dollars, 
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including $15.4 billion worth of arms from the Former Soviet union, $0.75 billion from 
Poland, $0.65 billion from Bulgaria, $0.675 billion from Czechoslovakia, and $2.8 
billion from the People's Republic of China. Iraq obtained $3.1 billion from France, 
$0.37 billion from Italy, $0.03 billion from the UK, $0.675 billion from Germany, and 
$5.2 billion from other countries.18 
  During 1989 to 1990 -- which covers most of the period from the end of the 
Iran-Iraq war in August, 1988 to the beginning of the embargo on arms shipments to 
Iraq in August, 1990 -- Iraq ordered only $1.7 billion worth of arms. Some $200 million 
worth were ordered from the Former Soviet Union, $500 million from major West 
European states, $100 million from other European states, and $900 million from other 
countries. Iraq did, however, take delivery on $5.0 billion worth of arms during 1989-
1992, including $1.5 billion worth of arms from the Former Soviet union, $400 million 
from the People's Republic of China, $2.1 billion from major West European states, 
$600 million from other European states, and $ 400 million from other countries. 
Deliveries exceeded orders because Iraq had a large pipeline of deliveries from prior 
orders.19  
 The data on Iraq's annual arms imports are controversial, but US sources 
estimate that Iraq maintained very high levels of arms imports during the Iran-Iraq War. 
These estimates indicate that Iraq imported $6,419 million worth of arms in 1981 in 
constant 1991 dollars, $9,981 worth in 1982, $9,320 in 1983, $11,900 in 1984, $6,113 in 
1985, $7,289 in 1986, $6,947 in 1987,  and $6,123 in 1988. In contrast, Iraq imported 
$2,495 worth of arms in 1989 and $2,912 in 1990 -- before UN sanctions reduced its 
arms imports to zero.20   
 Although Iraq cut its rate of new arms orders during 1989-1990, it still ordered 
$1,125 million more during the first six months of 1990, and took delivery on nearly $3 
billion worth of military imports, of which $1,435 million went towards new arms. This 
level of expenditure raised Iraq's international debt to the West to at least $40 billion -- 
and some experts feel that Iraq's total debt was in excess of $70-80 billion including all 
of Iraq's debts to Arab states.21  
 By 1989, the year between the Iran-Iraq war and Iraq's invasion of Kuwait, Iraq's 
handling of its post Iran-Iraq War debt had already begun to create a serious economic 
crisis. Experts disagree over the economic statistics involved, but not over the 
seriousness of the crisis. Even though Iraq began to unilaterally defer payments on its 
loans from Arab states, the payment schedule on its debts to the West totaled nearly half 
of its estimated oil revenues of $13 billion for 1989.22  
 By early 1990, it was clear that Iraq could not meet its debt payments on its 
previous arms purchases, while sustaining its endeavors to develop nuclear weapons and 
more advanced ballistic missiles. Nations like France were refusing further major credit 
for arms purchases, like the Mirage 2000, until Iraq could pay for its existing arms. Iraq 
was also experiencing growing civil problems. by the time Iraq invaded Kuwait, it had 
an inflation rate of 40% and only enough declared hard currency reserves to cover three 
months of imports.23 
 Iraq could still have funded economic recovery at the cost of acceptable cut 
backs in its military expenditures, and done so without risking an attack from Iran or any 
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other neighbor. Nevertheless, Iraq continued to fund massive amounts of both guns and 
butter. This choice steadily increased Iraq's debt burden and worsened Iraq's economic 
crisis.24 Iraq planned an annual military budget of $12.9 billion in 1990, before it took 
the decision to invade Kuwait. According to some estimates, Iraq spent an average of 
$721 per citizen on military forces.   
 It is important to note that Iraq had a population growth rate in excess of 3.5% 
during the Iran-Iraq War, in spite of high casualties during the war. As a result, its 
population grew from 13,200 in 1980 to 18,074,000 in 1989 -- or by 34%. This meant 
that Iraq not only faced a debt crisis, a sharp decline in GNP and high military 
expenditures, but the need to meet the needs of a rapidly growing population. While the 
data involved are uncertain, Iraq almost certainly saw its per capita income drop in 1989 
drop to $2,107 in constant 1991 dollars, versus a high of $3,183 in 1984, and to about 
60% of the level in constant dollars that Iraq had had in 1980.25 Iraq also saw a drop in 
real per capita income relative to its Gulf neighbors. Kuwait had a per capita income of 
$17,530 in 1989 -- and Saudi Arabia had a per capita income of $6,297.26 

 Fear and Ambition: The Other Reasons for Iraq's Invasion 
 Economic causes, however, were only part of the reason for Iraq's invasion of 
Kuwait. While it is impossible to do more than speculate as to the precise motives of 
Saddam Hussein and the Ba'ath elite, Saddam appears to have had a very different view 
of Iraq's strategic position from that of outside states. He seems to have viewed Iraq as 
being surrounded by ungrateful smaller Arab states that did not recognize that it had 
"sacrificed" its blood and resources for the "Arab nation." He saw the West not as a 
potential partner, but as a potential conspirator against Iraq that would exploit its 
economic weakness and support Israel and Saudi Arabia.  
 In the process, Saddam Hussein appears to have seen Kuwait as both a solution 
to Iraq's economic problems and as a way of strengthening Iraq's strategic position. 
Kuwait's wealth and investments offered Iraq an immediate solution to its cash flow 
problems. In strategic terms, the seizure of Kuwait offered Iraq a coastline nearly 80 
miles further south,  which had at least some strategic depth relative to Iraq. Kuwaiti 
waters also allowed large Tankers to move near the shore. Unlike the waters near the 
Shatt al-Arab and the Khor Abdullah, the waters off of the Kuwaiti coast and south of 
Faylakah island are deep enough for tankers to moor. Large container vessels can off-
load directly to the shore, and major combat ships can deploy without long passages 
down narrow channels. 
 Combining Kuwait's oil reserve with those of Iraq meant Iraq could become an 
oil power second only to Saudi Arabia, and giving Iraq a decisive edge in "oil power" 
over Iran. Seizing Kuwait also meant sending a signal to the Arab world and Iran that 
Iraq could safely ignore the US, other Western states, and other Gulf powers, and take 
decisive unilateral action. It meant exposing the US as a "paper tiger" and greatly 
increasing Iraq's strategic leverage over the other southern Gulf and Arab states.27  
 Given this background, it seems likely that Iraq's invasion of Kuwait was 
triggered by three interrelated factors. First, its immediate economic crisis. Second, an 
almost paranoiac feeling of insecurity, and third, strategic ambition. It also seems likely 



Lessons of the Gulf War 36 

that Saddam Hussein's ambitions expanded steadily as the crisis went on -- moving from 
short term economic goals and a search for better access to the Gulf -- to sweeping 
strategic ambitions.28 

Iraq's Actions Before Its Invasion of Kuwait 
 It is difficult to determine the precise point at which Saddam Hussein took the 
decision to use military force against Kuwait, and seize the entire country. Most experts 
do not feel, however, that the invasion was the result of a long established and carefully 
reasoned master plan. They feel that Saddam Hussein deliberately provoked a political 
confrontation with Kuwait, and that he expanded his goals and ambitions to include the 
conquest of Kuwait and possible conquest of Saudi Arabia as the crisis escalated.  
 Iraq did not simply provoke a crisis with Kuwait. Its actions were part of a 
broader pattern where Iraq challenged the West, Israel, and other southern Gulf states. 
As early as February, 1990, Iraq demanded the withdrawal of US Forces from the Gulf, 
claiming that there no longer was any need for foreign domination of the Gulf. On July 1, 
Saddam Hussein declared that Iraq now have binary chemical weapons (something that 
had been true since at least 1986) and possessed a "deterrent sufficient to confront the 
Israeli nuclear weapon."29  
 Saddam Hussein began by demanding a direct cash grant from the Emir of 
Kuwait who refused, but  offered a small, long term loan as a substitute. Iraq also raised 
the issue of ownership of Warbah and Bubiyan, the two islands northeast of the Kuwaiti 
mainland that form the southern coast of the Khor Abdullah, the channel that led from 
the Gulf to Iraq's only naval base at Umm Qasr.   
 The Khor Abdullah had taken on new importance because the Shatt al-Arab -- 
the main shipping channel to Iraq's commercial port at Basra, which marks the border 
between Iran and Iraq -- had been closed since early in the Iran-Iraq war. The Shatt al-
Arab was filled with mines and silt from 10 years of fighting, and the cease-fire in the 
Iran-Iraq war had not provided any security for the channel. Iraq had dug a canal from 
Basra to the Khor Abdullah which entered the channel near Az-Zubayer. While this 
canal was too small for ocean-going freighters, it did offer a way to ship cargoes to 
Basra by lighter. The canal reached Az-Zubayer at a point about 25 kilometers from the 
Iranian border, and Iraq was constructing a new expressway to the West of the city that 
would have allowed Iraq to move cargo outside the targeting capability of most Iranian 
artillery.  
 It is hard to tell exactly why Iraq began to place so much emphasis on direct 
control of Warbah and Bubiyan. Kuwait had never threatened Iraqi use of the Khor 
Abdullah and the route could only give Iraq only limited strategic depth and the ability 
to move a limited volume of cargo traffic. It was too shallow for large ocean going 
vessels and tankers, and too close to Iran to protect any ship moving into the Khor 
Abdullah from Iranian anti-ship missiles, like the Silkworm, or from Iranian mines and 
small craft based in the Shatt al-Arab or operating out of Bandar-e Khomeini. 
Nevertheless, Iraq had sought control of the islands since Britain ended its protectorate 
of Kuwait in 1961, and had pressured Kuwait to cede control of the islands in 1973 and 
1981.  
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 As the crisis escalated, Iraq charged Kuwait and the UAE with over-producing 
oil and violating their OPEC quotas. Iraq also claimed that Kuwait was improperly 
draining oil from the Rumalia oil field -- a large oil reservoir that is largely in Iraq, but 
whose southern tip is in Kuwait. Iraq made these charges although it had never agreed to 
an OPEC quota, and most of Kuwait's modest revenues from the Rumalia field had been 
used to help provide aid to Iraq during the Iran-Iraq war.  
 Senior Iraqi prisoners captured during the Gulf War claim the decision to invade 
Kuwait was made by late June. There are a number of indicators that these claims may 
be correct. On July 17, Iraq accused Kuwait and the United Arab Emirates of conspiring 
with the United States  to violate OPEC oil quotas and lower Iraq's oil revenues. Iraq 
blamed Kuwaiti and UAE overproduction for costing Iraq billions in oil revenues.  
 The first major indications that Iraqi might be preparing a major invasion of 
Kuwait appeared on July 19, 1990. US intelligence detected two Iraqi divisions moving 
to the Kuwait border. On July 21, intelligence detected an Iraqi armored division just 
north of the Kuwait border, with 3,000 military vehicles on the road from Baghdad to 
deployment areas north of Kuwait. This Iraqi force built-up steadily in the days that 
followed, reaching 120,000 men on July 26, 1990. From July 26 onward Iraq clearly had 
the capability to invade Kuwait.30 
 The full details of the negotiations that followed the events of July 17, are not 
available. Some senior diplomats in neighboring states and Egypt feel that Kuwait must 
assume a substantial portion of responsibility for their collapse. They maintain that 
Kuwait was arrogant, and even provocative, yet failed to make any systematic effort to 
analyze the political and economic forces behind Iraq's actions and the military risks that 
it faced. While none of these sources condone Iraq's actions, no friendly Arab diplomat 
interviewed felt that Kuwait negotiated effectively, or took account of the warnings of 
neighboring states during the period when compromise might have had some effect. 
 At the same time, it is likely that Iraq had already decided to invade, or was 
unprepared to negotiate terms it believed were acceptable to Kuwait. There are 
indications that Iraq began  covert military infiltration of Kuwait in preparation for its 
invasion by July 16. Republican Guard units began preparations to move out of their 
normal peacetime casernes on a full war time footing shortly after July 17, and at least 
one Republican Guard division had moved to a position just north of Kuwait and 
southwest of Az-Zubayer by July 21. Further, Iraq began a gradual build-up of support 
forces that indicate it had already gone beyond military gestures and intimidation.31   
 While Iraqi and Kuwaiti representatives met in Jiddah, Saudi Arabia on August 1, 
this was the result of pressure from President Mubarak of Egypt and King Saud of Saudi 
Arabia, and the negotiations collapsed almost immediately. The Iraqi representative, 
Izzat Ibrahim Ad-Duri, walked out -- stating that  Kuwait had refused any meaningful 
discussions of forgiveness of Iraq's wartime debt to Kuwait and claims to Warbah and 
Bubiyan. Iraq's Deputy Prime Minister claimed that the negotiations broke down 
because, "We did not feel from the Kuwaitis any seriousness in dealing with the severe 
damage inflicted on Iraq as a result of their recent behavior and stands against Iraq's 
basic interests."32 
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 What Iraqi officials did not proclaim was that eight Republican Guard divisions 
(two armored, one mechanized, one special forces, and four infantry) were now 
deployed between Basra and the Kuwaiti border. These units had deployed forward 
positions in a matter of days, and from positions as far as 700 kilometers away. The total 
Iraqi forces totaled up to 140,000 troops and 1,500 tanks, and included armor, armored 
infantry, artillery, and logistics forces. Iraq also deployed added attack aircraft, fighters, 
and attack helicopters into southern Iraq, and air defense assets to protect the forces 
assembling in the south.  

Crisis Management: The Cost of Strategic Indifference 
 In retrospect, it is clear that Kuwait, other Arab states, and the West 
fundamentally misread Saddam Hussein's situation and intentions, and failed to react to 
Iraq's military actions and capabilities. Like so many previous cases of aggression, the 
world chose appeasement over deterrence.  

The Kuwaiti and Arab Reaction 
 Kuwait treated the situation as if it were simply another round in a long series of 
incidents in which Iraq used threats to obtain money and/or other concessions. If 
anything, Kuwait treated the crisis with a peculiar combination of arrogance and fear. It 
made little real effort to offer Iraq financial relief, or some concessions regarding 
territory and access to the Gulf until the Iraqi position had hardened to the point where 
these concessions failed.33 
 Kuwait made little real effort to properly deploy its own forces. It did issue an 
order to place its forces on full alert, and deployed limited forces for the defense of 
Kuwait City on July 17, 1990. These actions, however were more political posturing 
than attempts at effective defense. While Kuwait claimed to mobilize some 20,000 
troops on July 25, it is unclear that even half this number were deployed in true combat 
positions, and Kuwaiti intelligence made little real effort to increase internal security.34 
Further, Kuwait pulled its forces back from their already inadequate state of alert as the 
crisis hardened, and made it clear at many official levels that it felt it did not need strong 
US support or the kind of increased US military presence that was sent to the UAE.35 
 In some ways, Kuwait was its own worst enemy. It dealt with the Iraqi threat 
largely in terms of denial. If Iraq was aggressive, Kuwait was arrogant. Even during the 
last days before the Iraqi invasion, top level Kuwaiti officials and members of the 
Kuwaiti ruling family were still assuring senior administration officials and members of 
congress that Iraq would not take military action. Senior members of the Kuwaiti royal 
family made little effort to seriously prepare the country's military forces to act 
effectively, or even to protect themselves. While they were able to rapidly evacuate the 
country, this was more a matter of the normal readiness of helicopter and ground 
transportation supporting the royal palace, coupled with poor Iraqi planning and timing 
in trying to seize the Emir, than it was in any foresight. They had no real alert or watch 
center, and seemed to have had no intelligence capability within Iraq.36    
 At the same time, other Arab states seemed to have believed that Saddam 
Hussein's threats were largely aimed at intimidation and blackmail. They believed that 
the crisis would be worked out without any Iraqi use of force. Even when Iraq created a 
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combat ready invasion force, several senior Arab leaders joined Kuwait in assuring US 
decision makers that military action was unlikely, and even talked about a "worst case" 
in terms of Iraqi seizure of the southern end of the Rumalia oil field and access to 
Warbah and Bubiyan. Saudi Arabia and the other southern Gulf states provided repeated 
assurances to the US, Britain, and other Western states that Iraq would not use force. So 
did King Hussein of Jordan and President Mubarak of Egypt. Several Arab leaders 
continued to provide assurances until August 2, despite informal US discussions of 
intelligence regarding the Iraqi build-up on the border.37     
 It seems likely that Arab leaders relied almost exclusively on what Saddam 
Hussein and other senior Iraqi officials said, and had no meaningful intelligence 
collection capabilities inside Iraq to analyze Iraqi strategic intentions and the details of 
military preparations. While there have been some reports that Jordanian forces were 
working with Iraqi forces before the invasion, or that some Jordanians knew of the 
invasion, there is no clear evidence that Jordan had warning of the invasion at a senior 
level. Interviews indicate that King Fahd and President Mubarak relied on Saddam 
Hussein and Kuwaiti officials for their perceptions of the situation. Informal discussions 
with Saudi and Egyptian intelligence experts indicate that they had virtually no 
independent collection or analysis capability of Iraqi actions, and were poorly prepared 
to analyze the meaning of Iraqi military actions.   
 This provides a useful lesson about the value of regional expertise and local 
opinion in a crisis involving vital strategic interests. Living in the region and area 
expertise can be extremely useful -- and consulting such sources is a vital part of crisis 
management. They do not, however, endow anyone with prophecy. If anything, they 
may condition decision makers or experts to focus on expected intentions and ignore 
military capabilities.  

US and Western Crisis Management: The Lesson of Strategic 
Warning 

 There is little point in attempting to make a detailed analysis of the unclassified 
data available on US and Western crisis management in the period before Iraq's invasion 
of Kuwait. The full record of how the US and other Western states analyzed Iraq's 
actions and statements during the period from the end of the Iran-Iraq war to Iraq's 
invasion of Kuwait will not be a matter of public record for many years -- if ever. In 
broad terms, however, it is clear that the US and most European states misread Iraqi 
intentions and regarded a long series of Iraqi statements attacking the "indifference" and 
"ingratitude" of the southern Gulf states, as well as the Western presence in the Gulf as 
efforts at political intimidation and as a post-war return to Iraq's traditional nationalist 
rhetoric.38  
 The West's cooperation with Iraq during the Iran-Iraq war led it to act on the 
Arab proverb that, "the enemy of my enemy is my friend." The US and its allies 
assumed that the Iraqi regime had become more moderate and pragmatic, and would act 
to exploit Iraq's new regional status and economic opportunities. This Western 
perception reflected the result of years of intense Iraqi diplomatic effort during the Iran-
Iraq war to persuade the West that it was safe to sell Iraq arms, that Iraq would not 
pursue its regional ambitions or political attacks on Israel, and that Iraq would emerge 
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from the war with a focus on internal development and that it was prepared to deal 
peacefully with its Arab neighbors. It is likely that many of the Iraqi officials and 
diplomats involved believed in this campaign, and in the reorientation of Saddam 
Hussein and the Ba'ath elite. It is possible that Saddam and his coterie may have 
seriously considered this option. 
 The US and the West did not ignore the warning signals sent by the changing 
rhetoric of Iraqi leaders during late 1988 and 1989, nor did they ignore the fact that 
Saddam Hussein began to provoke a major crisis with his neighbors in 1990. As is 
discussed in Chapter Six, the US intelligence community did provide strategic warning, 
timely analysis of the Iraqi build-up along the Kuwaiti border, and advanced warning 
that Iraq was likely to invade.39  
 US planning had also begun to shift away from a focus on the Soviet threat to the 
region, towards a new focus on regional threats. The Under Secretary of Defense for 
Policy had recommended a shift towards a focus on the Iraqi threat in the fall of 1989, 
which had been approved by the Secretary of Defense. This led the Secretary to direct 
the Department to increase its efforts to plan for regional threats, and also led the Joint 
Chiefs to direct USCENTCOM to "develop war plans consistent with this change in 
emphasis."40  
 USCENTCOM had long maintained a plan for the defense of the Saudi Arabian 
peninsula, and this plan was already being revised as part of the regular annual revisions 
that occur as part of the updating of the Joint Strategic Capabilities Plan (JSCP) to 
provide guidelines for US contingency planning. As a result of the Secretary's decision, 
USCENTCOM was directed to develop a comprehensive new defense plan for the 
Arabian Peninsula by July, 1990 
 In late 1989, USCENTCOM began to devote significant manpower and 
computer resources to this planning effort, and revised its Concept Outline Plan by early 
1990. This plan, unique to USCENTCOM, was based on a threat scenario developed by 
the Defense Intelligence Agency (DIA), and the USCENTCOM Directorate for 
Intelligence (J-2). The revised Concept Outline Plan was approved by the Chairman of 
the Joint Chiefs in April, 1992, and included planning for an Iraqi invasion of Kuwait. 
 During the months that followed, General Norman Schwarzkopf, the commander 
of the US Central Command (USCENTCOM) continued to restructure US contingency 
planning to focus on regional threats from nations like Iraq. This effort included 
extensive computer war gaming of possible US responses to an Iraqi invasion of Kuwait 
and Saudi Arabia. These simulations examined several different options for building-up 
US power, which included the use of both land and air forces, and considered different 
options in terms of training territory for time.  
 While Chapter Five describes a number of problems in the US intelligence effort 
before the Gulf War, USCENTCOM increased the priority for intelligence on Iraq on 
April 25, 1990, and the planning priority to deal with the risk of Iraqi military action on 
May 21, 1990 -- despite USCENTCOM's conclusion that Iraq was not expected to use 
military force to attack Kuwait or Saudi Arabia to seize disputed territory or resolve a 
dispute over oil policy. The US Naval War College's annual Global War Game included 
an Iraqi attack on Kuwait and Saudi Arabia as one of its annual scenarios.  
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 During this period, USCENTCOM produced an initial war plan that called for 
US ground forces to fight a delaying action and avoid decisive engagement early in the 
war, while tactical air power and naval forces continued to reduce the attacking Iraqi 
forces. This would allow the US to build-up major ground forces in Saudi Arabia and 
recover the lost territory when this build-up was completed. This planning reached the 
point where the outline of a new USCENTCOM operational plan (OPLANN 102-90) 
was issued on April 16, 1990.41  
 USCENTCOM issued the second draft of its new OPLANN -- focusing on Iraq -
- on July 18, 1990. It issued a third revision, scheduled for October, in preparation for a 
conference on Time Phased Force Deployment Data, to be held in October/November. 
This conference was aimed at coordinating a detailed plan for assembling and deploying 
the force needed by USCENTCOM to defend against Iraq. The final deployment plan 
was scheduled to be completed in April, 1991, and the final war plan, in August, 1991.  
 USCENTCOM also scheduled a joint exercise during July 23-28, 1990, called 
"Internal Look 90." This exercise analyzed the US response to a six-division Iraqi 
invasion of  Kuwait and Saudi Arabia. This exercise was far from a full scale effort to 
test war fighting capability, but it symbolized the fact that military planners had reacted 
to the problem of Iraqi capabilities while policy planners focused on intentions.42 
 Exercise Internal Look 90 identified several requirements that proved valid 
during Desert Shield and Desert Storm. It concluded that the US needed a revised troop 
list with an armor-heavy and highly mobile force to defeat Iraqi armor. It identified the 
need to deploy Patriot missiles to improve air defenses, and provide a limited anti-
tactical missile defense system. It concluded that the US would have to reinforce Saudi 
air defenses, and it identified the forces and basing structure required. Moreover, it noted 
that joint tasking orders would be needed for air operations, that boundary issues had to 
be resolved between component land commanders, and that addition mine 
countermeasures were necessary to counter the Iraqi mine threat. It also identified the 
need to restructure and expand the US Navy's contribution to the battle. As a result, the 
Commander of the US Seventh Fleet was made the commander of the Naval Component 
of the Central Command (USNAVCENT). The exercise also identified the need for land 
refueling to support carrier based air strikes in to the Gulf region and the possible need 
to operate carriers in the Gulf.43 
 The US did not stop at planning. As the crisis intensified, the US deployed a 
carrier battle group, led by the USS Independence to Diego Garcia. It sent two US KC-
135 tankers to the UAE on July 23, to refuel patrols by UAE fighters over the UAE's 
offshore facilities in the Gulf. It did so in response to a request by the UAE on July 12, 
1990, and after new and much harsher threats by Saddam Hussein on July 17.  
 Throughout the crisis, the US intelligence community detected Iraqi military 
movements, characterized them correctly, and provided advanced warnings that Iraqi 
military forces were assembling and redeploying in ways that might lead to military 
action. The CIA, DIA, and National Intelligence Officer for Warning all provided policy 
makers with an accurate picture of the situation and risks throughout July. 
USCENTCOM and DIA initiated a Worldwide Warning Indicator Monitoring System 
on July 18, 1990. DIA began twice daily crisis-level reporting of Defense Special 
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Assessments on July 23  -- although it then felt that Iraq lacked the armored strength and 
logistic support to invade Kuwait. USCENTCOM warned that Republican Guard heavy 
divisions were moving into an attack position on  July 31. General Schwarzkopf gave 
Secretary Cheney and General Powell an assessment that an Iraqi attack on Kuwait was 
a "certainty" on August 1 -- although he felt that it would stop just past the 30th parallel 
and take Kuwait's part of the Rumalia oil field and Bubiyan. DIA and CIA warned the 
same day that an attack was likely, if not imminent. 44  
 The US and the West did not, however, react to this strategic warning in political 
terms. It did not send the kind of unambiguous warnings needed to deter Iraq. 
Regardless of intelligence warnings about the shifts in Iraqi forces and the possibility of 
Iraqi military action, policy makers -- including the US State Department -- continued to 
view the Iraqi regime in terms of the state they wanted, rather than as the state it really 
was.45 They discounted Iraqi rhetoric because it had always been overstated and extreme, 
and they attempted to accommodate Iraq and encouraged it to compromise without 
setting clear limits or boundaries on Iraqi action. 
 Four major factors contributed to the resulting failures in crisis management, all 
of which contain important lessons for the future.  

o The West has long failed to analyze the threat posed by allies of 
convenience, and has tended to transform them into politically and morally 
acceptable states in its own rhetoric and plans. This tendency led the United 
States to ignore the true character of the Soviet regime during World War II, 
the true character of the leadership of South Vietnam during the Vietnam 
War, the problems in Lebanon's government in 1983, the nature of political 
leaders like Savimbi, and the political culture of the Afghan Mujahideen. 
The lesson is clear: it is a fundamental axiom of both politics and 
intelligence analysis that it is as important to know the true character of 
one's "friends" as it is to know the character of one's "enemies." It is also a 
practical reality that the West may be able to trust in democratic states with 
an established rule of law and regard for human rights, but placing such 
trust in other types of regimes is clearly absurd. 

o The US and other Western states placed great trust in the leadership of 
Kuwait, as well as in the perceptions of moderate Arab allies like Egypt and 
Saudi Arabia. Western Arabists placed similar trust in the perceptions of 
Arab leaders and experts, and in their contacts with Iraqi officials and 
diplomats. If the West misled itself regarding Saddam Hussein's true 
intentions, it did so in large part because of an almost universal consensus 
among Arab leaders and area experts that Saddam Hussein would not use 
force, or would only use force for very limited aims. This focus on regional 
perceptions led the vast majority of experts in the national security council, 
the state department, and the department of defense to view the Iraqi regime 
with Arab eyes.  The lesson in terms of cooperative and regional security is 
not that regional or local perceptions should be ignored, but rather that they  
should not be allowed to dominate independent assessment and 
investigation.  
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o The US and other Western embassies in Iraq were not organized or staffed 
to gather the range of human intelligence needed to understand what was 
happening within the Iraqi regime, and were not regarded as critical sources 
of information, as compared to the messages being sent by friendly Arab 
leaders. The CIA personnel and military attaches in the US Embassy during 
and after the Iran-Iraq war were often excellent, but they were not used 
effectively. The State Department also failed to perceive that the growing 
isolation of the ambassador and other embassy personnel from 1989 
onwards was a warning.  Far too little emphasis was placed on on-the-scene 
human intelligence, and on the subsequent risks posed by the lack of such 
intelligence. This is a chronic failure within US policy-making and 
intelligence-gathering. 

o  The US and other Western nations may have been right in pursuing options 
for compromise, but they failed to set clear and unambiguous boundaries on 
what Iraqi conduct was or was not acceptable or what might lead to a major 
diplomatic and military response. Saddam Hussein saw this failure not as an 
effort to avoid provocation, but as a signal of weakness. He saw it as a sign 
that he faced a US that could not risk taking significant casualties, that had 
been forced to withdraw from Lebanon, and that had been defeated in 
Vietnam, which is a classic failure in crisis management. The fear of 
alienating or provoking a potentially or actively hostile nation leads to a 
focus on accommodation rather than well defined limits. The key to crisis 
management is not to appear as a "rational bargainer" -- although 
communicating a willingness to negotiate reasonable compromises is 
certainly important. The key to success is not to show "flexibility," but 
rather to clearly establish the boundaries, where bargaining will end, and 
where the use of compulsion and force will begin  before they are crossed. 

Intelligence Failures Versus Policy Failures: The Lesson of 
Deterrence 

   There are several other factors that need to be considered in passing. A great deal 
has been made of the role of the US Ambassador to Iraq, April Glaspie, in meeting with 
Saddam Hussein. It is likely to be impossible to put that meeting in the full context of 
US and Iraqi policy for years -- if it ever becomes possible at all.46 Some US policy 
makers have found Ambassador Glaspie to be a convenient scapegoat, and the Iraqi 
government has attempted to manipulate the record of the meeting for its own purposes 
in ways which shed little -- if any light -- on its original purpose.47 
 What is important to understand, however, is that the meeting has become a 
diplomatic red herring. It has been decades since policy-level communication at this 
level has relied on ambassadorial-level communication, without clear follow-up between 
senior officials at the State Department or White House level. Both senior Iraqi and 
senior US officials in Washington were well aware before the meeting that Ambassador 
Glaspie had had little meaningful contact with Saddam Hussein during her time in 
Baghdad, that the US Embassy in Baghdad was not a major channel for communicating 
policy or receiving signals, in that it was relatively isolated from the Iraqi government.48  
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 The meeting between Ambassador Glaspie and Saddam Hussein illustrated the 
failure of US policy-makers to set clear limits on Iraq's conduct, and to direct the 
Ambassador to communicate these limits to Saddam Hussein. Glaspie's instructions also 
failed to represent any policy-level consensus that the US should draw a firm line in 
trying to deter aggression. The Office of the Secretary of Defense strongly opposed the 
vague and indecisive message that the State Department and National Security Council 
drafted for President Bush to send to Saddam Hussein before the invasion.49 The 
meeting between Ambassador Glaspie and Saddam Hussein also raised serious questions 
as to whether Saddam Hussein was attempting to test US intentions and resolve but then 
failed to get a clear message from Washington. In any case, the important issue is not 
exactly what Ambassador Glaspie did or did not say, but the fact is that she was not 
given clear and decisive instructions from Washington at any point after April, 1990 -- 
when US national policy should have been clearly established and communicated.   
 The lesson for crisis management is that critical communication must take place 
directly from capital. Embassies can be a powerful tool in supporting that 
communications process, but they cannot substitute for it. Even more important, when 
vital strategic interests are involved, there is no point in tact or diplomatic niceties. 
Crisis prevention requires clear and decisive communication by the President and the 
Secretary of State as to the precise limits that the US intended to enforce, and the likely 
repercussions of crossing those limits. This must be clearly differentiated from the 
rhetoric of accommodation, used when dealing with friendly states, as well as the loose 
strategic rhetoric often used to imply a US commitment where strategic interests are not 
really involved. 
 There  is no evidence of an "intelligence failure" in assessing Iraqi military 
actions. US intelligence did a solid job of tracking Iraqi military actions throughout the 
crisis, and provided ample warning that Iraqi forces were being strengthened and 
reinforced in ways that signaled a possible intention to invade. The US had accurate 
intelligence on the strength of Iraqi forces, changes in deployment, and changes in the 
character of that deployment. What the US did not have was strategic intelligence that 
could tie this information on military capabilities to  intentions. As a result, US policy 
makers responded to the signals being sent by Arab states that Saddam Hussein would 
not use force. 
 The US intelligence community may have been over-reliant on national technical 
means and order of battle intelligence. It might have done better if it had supported its 
intelligence warning efforts with more analysis and more effort to obtain HUMINT. 
However, discussions with British, French, German, Egyptian, Saudi, and Israeli 
intelligence officials do not reveal that other intelligence services provided better 
assessments. If anything, their reporting tended to be dominated by rumors and third 
hand information. 
 This experience illustrates a lesson that has been reinforced by Western 
experience in Bosnia and Somalia. The US has a near monopoly of photo, signals, and 
electronic intelligence based on space borne platforms designed to analyze the threat 
posed by the former Soviet Union and Warsaw Pact. As is described in detail in Chapter 
Five, however, such assets do not meet many intelligence needs in dealing with regional 
crises and political confrontations in the Third World.  
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 Much of the cooperation in Western intelligence is still oriented towards threats 
that no longer exist, and the mechanisms for cooperation in dealing with regional 
problems like Iraq are limited. The West and friendly regional states need to broaden 
and restructure their present patterns of intelligence cooperation to improve cooperation 
in strategic warning, and to decide how to deal with issues like cooperation with friendly 
regional states and international bodies like the UN. Such a restructuring could do much 
to improve the quality of intelligence and coordination in crisis management within the 
US Government, within the West, at the regional level, and within international bodies. 
It may be essential both in crisis management and future peace keeping and peace 
enforcement missions. 

Iraq's Invasion of Kuwait 
 Iraq's invasion of Kuwait provided another lesson: just how quickly a crisis can 
develop and just how quickly the security situation can change in the Third World. Iraq 
launched its invasion of Kuwait at 0100 (0300Z) local time on August 2, 1990. It sent 
three Republican Guards divisions, supported by attack aircraft, across the Kuwaiti 
border. The main attack consisted of a mechanized infantry division and an armored 
division which attacked south along the axis from Safwan to Abdally, and which moved 
forward to the al-Jahrah pass. Another Iraqi Republican Guards armored division 
conducted a supporting attack just to the West.  
 The Iraqi land force met virtually no resistance. Although Kuwait had put its 
force on "alert" after Saddam Hussein's threatening speeches of July 17, 1993, this alert 
was more a gesture than a military reality. Kuwait reduced its alert level by "25%" a 
week later, in an attempt to be less provocative and reduce tension between itself and 
Iraq, and did nothing to stop the infiltration of the Iraqi special forces and intelligence 
operatives into Kuwait City that later acted as observers and coordinators for the Iraqi 
invasion.50 
 About half an hour later -- at 0130 -- an Iraqi special operations force struck 
against Kuwait city. This force conducted a heliborne assault, which flew around the 
eastern coast of the islands of Bubiyan and Warbah, and then attacked key government 
facilities in Kuwait city from the east. At the same time, Iraqi commando teams made 
amphibious landings before attacking the Emir's palace, and other key facilities where 
they believed they could capture the Kuwaiti Royal family. Although the Emir and most 
of the Royal family were able to escape, the Emir's brother stayed behind to fight and 
was eventually killed in the Iraqi assault on Dasman Palace. This escape was partly the 
result of the mis-timing of the Iraqi commando raids, although these units were in radio 
contact with Iraq, and had had personnel in the area to provide visual surveillance of key 
facilities for several days.51 The Kuwaiti Royal family had a 45 minute warning that 
Iraqi forces had crossed the border before the Iraqi commandos had actually reached the 
palace. 
 The three Republican Guards divisions moved forward quickly, and joined at the 
al-Jahrah pass. The mechanized and armored divisions in the main force continued east 
into Kuwait city, and joined up with the Special Operations force by 0530. All major 
Kuwaiti government facilities were secured within five hours.52 The armored division 
that was supporting the main Iraqi thrust then took up blocking positions to the West 
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along the main approaches from the Saudi border. While small Kuwaiti army units 
fought small clashes, Iraq did not encounter any organized opposition until they attacked 
the Emir's palace, when the hopelessly outnumbered tanks from Kuwait's 35th Armored 
Brigade fought a short defensive action. 
 The rest of Kuwait's forces never really put to the test. The key ministers in 
charge of Kuwait's defense and internal security had done little or nothing to prepare 
Kuwait's forces for war, or lead them once the war had begun, and a number of senior 
commanders fled south, rather than tried to rally their troops.53  
 During the afternoon and night of August 2nd, and the morning of August 3rd, 
Iraqi forces were able to spread out and occupy all of Kuwait city as well as strategic 
points throughout the country without fighting a single significant battle. Most Kuwaiti 
army units surrendered, abandoned their equipment, or retreated south into Saudi Arabia. 
While some of these forces later fought in Desert Storm, they had only token strength 
even after five and one-half months of recovery and re-equipment.54  
 The Kuwaiti air force flew defensive sorties -- and made unconfirmed claims to 
have killed 36 Iraqi helicopters, two fighters and a number of armored vehicles. 
However, the Air Force was not able to conduct coherent operations, and could only 
attack scattered Iraqi forces on a target of opportunity basis. It also could not secure its 
air bases. Kuwait's main airport was overrun by 1200Z on August 2, and the KAF -- 
including 15 Mirage F-1s -- had to abandon Ali Al-Salem air base by 1445Z.55 The KAF 
--including 19 A-4Qs -- had to abandon to Al-Jaber air base on August 3.56 The 
surviving Kuwait aircraft were forced to flee to Saudi Arabia and Bahrain. The Kuwaiti 
Navy did not have time to deploy before Iraq captured its force of eight missile patrol 
boats equipped with Exocet missiles.  
 Iraq announced  on August 3, that it would begin to withdraw its troops on 
August 5. In fact, however, Iraq carried out a series of moves that showed that it 
intended to stay in Kuwait and possibly invade Saudi Arabia. Iraqi armored brigades 
moved to the border with Saudi Arabia, while other Iraqi units took up positions along 
the Kuwaiti-Saudi border by 1200 local time on the 3rd. Iraqi tanks began to head 
towards more permanent defensive positions on August 4. At the same time, Iraq began 
major movements of logistic and supply vehicles towards the Kuwaiti-Saudi border, and 
more Iraqi divisions began to move south into Kuwait. Republican Guard infantry 
divisions that had moved to the border in late July moved south, secured the main lines 
of communication between Iraq and Kuwait, and occupied Kuwait City, while other 
Iraqi divisions relieved the Republican Guards divisions and set up  in defensive 
positions in central Kuwait.57  
 These movements continued during the 5th and 6th of August, and by the end of 
the 6th, Iraq had elements of at least 11 divisions in, entering, or leaving Kuwait. It had 
elements of an armored division in the south along the coast, and of a mechanized 
division deployed along the border from al Wafrah to an area about 35 miles from 
Salemy. Elements of another mechanized division were in Kuwait city, and an armored 
division was deployed in the area from al-Jahrah in the east to al-Abraq in the West. 
Elements of three mechanized divisions were deployed in the area north of al-Jahrah, 
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and an armored division, mechanized division, and two more divisions were moving 
south along the north-south roads west of Ar- Rawdatayn. 
 These Iraqi movements created new concerns for its neighbors and the West. In 
retrospect, Iraq's deployments were probably defensive, but intelligence estimates 
immediately after the invasion had no way to fully characterize the overall force 
structure that Iraq intended to create, the strength of their forces, or their intended 
objective. At the same moment it was denying its intention to hold Kuwait, and then 
engaging in a flood of false propaganda claims, it was creating at least the capability to 
invade and seize the main oil resources of Saudi Arabia.  
 Iraq continued to move forces to the border during the first week after the 
invasion,  although it faced no resistance from within Kuwait, nor any threat from the 
scattered elements of surviving Kuwaiti army forces or from Saudi Arabia -- which had 
only about one reinforced regular Saudi army brigade and a National Guard brigade in 
the entire area from the Western border to al-Khobar. By the end of August 6, the US 
estimated that Iraq's forces in or around Kuwait had built up to a total of up to 200,000 
men and 2,000 tanks.58  
 This situation remained confused for several days, as Iraq consolidated its gains 
inside Kuwait, and continued to build up a force that increased the potential threat to 
Saudi Arabia. While Iraq did not deploy its fighters forward into Kuwait, US 
intelligence detected firm evidence during August 6-8, that Iraq was deploying SA-2 and 
SA-6 surface-to-air missile units, and ZSU-23-4 anti-aircraft guns to Kuwait's Al-Jahrah 
and Al-Jaber air bases, and was creating an integrated air defense network in the country. 
A total of seven SA-2 and four SA-6 batteries were deployed by August 10, and two 
SA-3 units soon followed. The Iraqi Air Force also began to conduct patrols and ECM 
operations from Iraq that often flew into Saudi air space, and Iraq did not cease violating 
Saudi air space until August 16.59 
 Iraqi ground forces steadily expanded deployments to positions along the Saudi 
border and Kuwaiti coast. By August 13, Iraq had deployed two armored divisions, one 
mechanized division, and three infantry divisions, with suitable support forces, inside 
Kuwait. These included a total of 8 light and 11 heavy brigades.  
 It was not until August 12, that the situation stabilized enough for US 
intelligence to begin to estimate that these deployments were probably defensive, and it 
was not until August 14, that sufficient evidence was available for US intelligence to 
state that Iraqi's ground force posture was now "clearly defensive." Even then, 
substantial uncertainties remained. Iraqi fighters began to deploy to all three main 
Kuwaiti air bases on August 19.  It was only on August 21, that intelligence 
indications became available that Iraq was replacing its three heavy Republican Guards 
units in Kuwait with less well-equipped regular infantry units, and these indicators 
remained unconfirmed until August 24.  
 Even when the Republican Guards movements were complete, the fact remained 
that Iraq had only moved the heavy units to positions near Kuwait, and still had three 
Republican Guards infantry divisions along the coast. It could still deploy at least three 
heavy Republican Guards divisions in strike position on the Kuwaiti-Saudi border in a 
matter of days, plus three regular Army heavy divisions and additional mechanized 
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infantry forces, and without any prospect of deploying a single heavy division 
equivalent to oppose them in less than 30 days from any combination of Saudi and 
reinforcing forces. 60  
 The political ambiguities affecting Iraq's invasion were clarified somewhat 
earlier. Saddam Hussein announced as early as August 8 that Kuwait was "the 19th 
province -- an eternal part of Iraq."61 In making this announcement, Saddam Hussein  
appeared to have won a major victory. At the time Iraq stated that it had annexed Kuwait, 
with Kuwait's fund for the future having investments worth more than $100 billion. 
Kuwait was capable of adding at least 2 million barrels a day of oil to Iraq's exports of 
roughly 3.5 million, and offered the opportunity to increase Iraq's total oil reserves from 
100 billion to 198 billion barrels (a total of nearly 20% of the world's total reserves).  

Diplomacy versus War: Building the Coalition, the 
Embargo, and Iraq's Response 
 Saddam Hussein seems to have calculated that Saudi Arabia and the other 
southern Gulf states would have to accept Iraq's invasion as a fait accompli, that the 
United States would fail to mobilize an effective effort to force Iraq to retreat, or would 
be unwilling to go to war, and that the rest of the world would fail to act in any 
collective and effective manner. These calculations, however, proved wrong in every 
respect. Even before Saddam Hussein announced that he had annexed Kuwait, it was 
apparent that the world had rejected Iraq's action. If the US, other Western states, and 
the leading Arab states had been remiss at sending clear signals before the invasion, 
there was no ambiguity once it took place.  
 On August 2, the UN Security Council passed Resolution 660, the first in what 
became a long series of Security Council resolutions -- summarized in Table 2.1 -- 
designed to force Iraq to withdraw from Kuwait. Resolution 660 passed 14 to 0, with 
Yemen abstaining. It condemned the invasion as a violation of the UN Charter, and 
demanded Iraqi withdrawal from Kuwait. That same day, Saudi Arabia gave full and 
immediate support to the exiled Kuwaiti government that formed in Saudi Arabia on the 
day after the invasion.62  
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Table 2.1  
 

UN Security Council Resolutions Affecting the Gulf War: 1990-1991 
 
 

August 2, 1990 -  UN Security Council Resolution 660 is passed by a vote of 14-0.  Yemen 
abstains. The resolution condemns the Iraqi invasion of Kuwait, calls for the 
unconditional withdrawal of Iraqi troops from Kuwait and beseeches a cease-
fire. 

 
August 6, 1990 - UN Security Council Resolution 661 is passed by the Security Council by a vote 

of 13-0-2. The resolution enforces sanctions and an embargo  on Iraq and 
occupied Kuwait.  All UN members are interdicted to import any Iraqi or 
Kuwaiti products, and states must also prevent transfers of funds to either 
country.  All five permanent members of the Security Council vote in favor 
of the broad economic sanctions.  Cuba and Yemen  abstain. 

 
August 9, 1990- UN Security Council Resolution 662 is voted 15 to 0. The   resolution states that 

the Iraqi invasion of  Kuwait is 'null and void.' 
 
August 18, 1990- The UN Security Council Resolution votes unanimously in favor of Resolution 

664. The resolution requires the 'immediate departure from Kuwait and Iraq' 
of all foreign nationals. The UN Secretary General Javier Perez de Cuellar  
announces that he will send two high-ranking UN officials to Iraq to discuss 
the detained   foreigners. 

 
August 25, 1990-  UN Security Council Resolution 665 is passed by a vote of 13-0-2. The 

resolution authorizes the navies deployed in the Middle East with the ability 
to utilize force to  uphold the embargo against Iraq in agreement with 
Resolution 661.  Each of the five permanent members vote in favor of the 
Resolution, but Cuba and Yemen abstain from the vote.  The Soviet  vote 
marks a transformation in policy, since they had attempted, unsuccessfully, 
to persuade Saddam Hussein to withdraw from Kuwait.  Although the Soviet 
Union votes in favor of the use of military force, it does not commit its own 
forces. 

 
Sept. 13, 1990 -  The UN Security Council adopts Resolution 666 in a 13-2 vote. The resolution 

imposes strict controls over humanitarian food aid to Iraq and Kuwait. The 
UN and other international agencies will be charged with determining the 
food necessities in Iraq and assessing the distribution process. Cuba and 
Yemen are against the resolution. 

 
Sept. 16, 1990 -    UN Security Council Resolution 667 is unanimously passed. The resolution 

condemns Iraqi acts of terror against diplomatic missions in Kuwait. 
 
Sept. 24, 1990 -    The UN Security Council votes unanimously for Resolution 669. The resolution 

charges the committee established under Resolution 661 of August 6 with the 
task of examining requests for assistance from people  trapped in Iraq or 
Kuwait, and recommends action to the Security Council. 

 
Sept. 25, 1990 -  The UN Security Council votes 14-1 (Cuba) for Resolution 670. Resolution 

670 increases the sanctions against Iraq to include all sources of transport, 
even  aircraft. 
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Oct. 29, 1990 -   The UN Security Council votes 13 to 0, with 2 abstentions (Yemen, Cuba) to 

pass  Resolution 674. 
 
 Resolution 674 condemns Iraq's mistreatment of Kuwaiti citizens and 

hostages, warns Iraq that it would be liable for damages and injuries, and 
invites UN members to gather information on Iraqi abuses. 

  
Nov. 28, 1990- The UN Security Council Resolution votes unanimously for Resolution 677. 

Resolution 677 condemns Iraq's attempt to transform Kuwait's demographic 
conditions, and condemns Iraqi destruction of Kuwaiti civil  records. 

 
Nov. 29, 1990 -  The UN Security Council passes Resolution 678 by a vote of 13 to 2 (Cuba, 

Yemen) with 1 abstention (China). Resolution 678 authorizes 'all necessary 
means' to allow for the Iraqi withdrawal from Kuwait, unless Iraq concedes 
to follow all UN Resolutions  concerned with the issue since August 2, 1990. 
UN Resolution 678 sets the deadline for combat to be January 15, 1991. 

1991: 
 
Feb. 22, 1991 -   President Bush gives Iraq until noon EST (8 p.m. Kuwait time) on February 

23 to begin withdrawing all Iraqi troops from Kuwait.  The President also 
says: (1) Iraq must withdraw from Kuwait City in 48 hours and from all of 
Kuwait in 7 days; (2) Iraq must release all POWs within 48 hours of 
beginning the withdrawal; (3) Iraq must remove all booby traps in Kuwait 
and reveal the location of mine fields; and (4) Iraq must release all Kuwaitis 
and Kuwaiti property. 

 
Feb. 28, 1991 -  Iraqi Foreign Minister Tariq Aziz notifies the UN Security Council that Iraq 

accepts the 12 UN resolutions dealing with the invasion of  Kuwait. 
 
March 2, 1991 -  UN Security Council votes 11 to 1 (Cuba) with 3 abstentions (Yemen, China, 

India) for Resolution  686. Resolution 686 lays out cease-fire terms by 
declaring that Iraq must release POWs and detainees, rescind the annexation 
of Kuwait, accept liability for Kuwait's war damages, disclose the location of 
minefields, and that  allies would withdraw from the region as soon as 
security was restored and Kuwait is stabilized. 

 
April 3, 1991 -   UN Security Council Resolution 687 lays out the details of the cease-fire 

with Iraq and war reparations. Resolution 687 advocates the restoration to 
Kuwait of its sovereignty, territorial integrity and  the restoration of its 
previous government. It validates each of the previous UN Security Council 
Resolutions that were aforementioned. It advises that Iraq and Kuwait uphold 
the  integrity of the international boundary, and the allocation of islands laid 
out in the "Agreed Minutes Friendly Relations, Recognition and  Related 
Matters," signed by the parties at  Baghdad on October 4, 1963. 

  
 The resolution declares that Iraq must unconditionally adhere under 

international supervision to the removal of all chemical and biological 
weapons and of all ballistic missiles with a range greater than 150 kilometers 
and related major parts. A Special Commission which shall carry out 
immediate on-site inspection of Iraq's biological, chemical and missile 
capabilities, shall be  formed.   
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April 5, 1991 -  UN Security Council Resolution 688 condemns Iraq for the suppression of its 
people. The resolution demands that Iraq immediately terminate their policy 
of mass repression and inflicting human suffering. In ensuring the above, it 
states that Iraq must enable international humanitarian organizations to 
provide aid to all parts of Iraq. 
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US Reactions and Coalition Building 
 President Bush immediately condemned Iraq's invasion on August 2, and stated 
that the seizure of Kuwait and potential threat to Saudi Arabia were a direct threat to US 
strategic interests. He immediately froze all Iraqi and Kuwaiti financial assets, and 
began consultations with Saudi Arabia, Egypt, key European leaders, and the leaders of 
other Arab states. The US also took military action. Kuwait had requested US military 
assistance shortly after Iraqi troops crossed its border. Less than an hour after Iraq sent 
its forces into Kuwait, the US sent a carrier battle group, led by the USS Independence 
(CV 62), to move from positions near Diego Garcia in the southern Indian Ocean to a 
position in the Gulf of Oman, near the Straits of Hormuz. At the same time, another 
carrier battle group, led by the USS Eisenhower (CV 69), was ordered to the eastern 
Mediterranean and to prepare for deployment to the Red Sea. Two US KC-135 tankers 
that had been sent to the UAE on July 23, were ordered to stay in the area.       
 The US began a process of consultation and coalition building that intensified as 
Iraq's intentions became clear, and as Iraq's military capabilities in southern Kuwait 
continued to grow. The US played a major role in encouraging the UN Security Council 
to pass Resolution 660, and on August 6th, the State Department defined America's 
policy objectives regarding the invasion: 

o Immediate, unconditional, and complete withdrawal of all Iraqi forces from 
Kuwait; 

o Restoration of Kuwait's legitimate government; 
o Ensuring the stability and security of Saudi Arabia and the Persian Gulf; and 
o Ensuring the safety and protection of the lives of American citizens abroad. 

 President Bush sent Secretary of Defense Richard Cheney to consult with King 
Fahd of Saudi Arabia. He was accompanied by Paul Wolfowitz, the Undersecretary of 
Defense for Policy; Lt. General Norman Schwarzkopf, the Commander of the US 
Central Command (USCENTCOM) and Schwarzkopf's land and air commanders. 
Cheney met with King Fahd on August 6, and showed him intelligence data with 
pictures of the Iraqi deployments in Kuwait, illustrating the build-up along Kuwait's 
border with Saudi Arabia. He also presented a plan for US reinforcement of Saudi 
Arabia that included air, infantry, and armored forces, and stated a clear US commitment 
to defend Saudi territory.63  
 By this time, Iraqi forces had already crossed briefly into Saudi territory on 
several occasions and had refused to provide Saudi Arabia with any explanation. Saudi 
Arabia also had no hope of resisting such an invasion on its own. It had one small Saudi 
armored brigade at King Khalid city, south of Hafr al-Batin,  and the only other Saudi 
land force in the area was a National Guard brigade which did not have a single tank. 
While the Saudi Air Force was effective in air defense missions, it far less well trained 
in offensive missions, and lacked strike and attack aircraft with advanced anti-armor 
capability.  
 King Fahd and his advisors had already been kept  informed of Iraq's movements 
by the Saudi embassy in Washington, and were prepared to act on Secretary Cheney's 
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briefing. Saudi Arabia formally asked for US reinforcements within 24 hours. As a 
result, the US announced that it would send land, air, and naval forces to Saudi Arabia 
on August 7, 1990, and began to deploy US forces, and USCENTCOM, combat forces. 
 The US shifted the mission of the two USAF KC-135 tankers, and mobile 
operations center with satellite communications capability, that it had deployed to the 
UAE to the defense of the region.64  Two USAF F-15C fighter squadrons of the 1st 
Tactical Air Wing flew 14 hours non-stop from the US to Saudi Arabia. US Maritime 
Prepositioning Ships (MPS) were ordered to proceed to Saudi Arabia, from Guam and 
Diego Garcia, and the Eisenhower carrier battle group and the battleship Wisconsin, 
which were ordered to move through the Suez Canal to the Gulf.  
 These deployments rapidly escalated as Iraq continued to deploy forces to 
Kuwait. On August 8,  President Bush made it public that the US and Saudi Arabia had 
agreed to deploy a full capability to defend Saudi Arabia against invasion, and 
USCENTCOM requested follow-on forces like the F-15E, F-117, B-52, F-4G wild 
Weasel, AC-130, F-111, and EF-111. On August 9, the UN Security Council 
condemned Iraq's annexation of Kuwait as "illegal, null, and void", and the US renamed 
its build-up in Saudi Arabia as "Operation Desert Shield". The first headquarters and 
preparatory elements of the US XVIIIth Corps and 82nd Airborne Division arrived in 
Riyadh, and Britain ordered a Tornado and a Jaguar squadron to Bahrain, the same day. 
USCENTCOM completed its first full scale operational order for Desert Shield on 
August 10, and the first US F-15s deployed to Saudi Arabia flew training sorties with 
the Saudi Air Force.65  

The Iraqi Threat to Saudi Arabia 
 There is no way to determine whether Iraq would have invaded Saudi Arabia if 
the US had not provided an immediate promise of support. The full range of intelligence 
evidence has not been declassified, although some aspects of Iraqi deployments make it  
doubtful that Iraq had a master plan to attack Saudi Arabia when it first occupied Kuwait 
and moved to positions near the border. It now seems likely that the risk was more one 
of escalating Iraqi opportunism than of Iraq executing a follow-on plan to invade, but it 
is unlikely that even historians will ever know. Saddam Hussein's regime is unlikely to 
have committed any such plans or discussions to writing in a form that has survived the 
war. 
 In any case, the lesson is clear: when vital strategic interests are involved, 
decision makers must act on strategic warning. The US and Saudi Arabia had just had an 
unambiguous lesson in the cost of relying on estimates of Iraqi intentions, rather than 
dealing with Iraqi capabilities. Neither the US nor Saudi Arabia were in a position to 
take further risks.  Iraqi combat forces were deployed where they could advance rapidly 
along the coastal roads running from Kuwait city to Khafji on the Saudi border, and 
seize Saudi Arabia's Eastern Province.  
 Iraq had a total of eleven divisions in or deploying to Kuwait. These forces may 
not have been ready to attack by Western standards, but they did not face any significant 
opposition from Saudi ground forces, and could advance along the following three 
different lines of approach: 
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o The fastest line of approach was the coastal road through al-Mishab, al-Jubayal, 
and ad-Dammam. This route offered a direct high speed route to the critical ports, 
air bases, cities, desalinization plants, and oil facilities in Saudi Arabia's Eastern 
Province. The only land units immediately in the area were a Saudi Brigade at 
King Khalid Military City south of Hafr al-Batin, and about one brigade 
equivalent of light armored forces in the Saudi National Guard. The coastal route 
presented some problems in terms of trafficability because of soft sand and salt 
marshes called "sabkhas." It offered one good defensive point about 40 miles 
northwest of Al-Jubail, where low hills and quarries made it difficult to by pass a 
blocking force equipped with anti-tank weapons, and using the coastal road 
meant exposing forces to air attack.  However, Saudi Arabia lacked the ground 
forces necessary to deploy major blocking units along the coast, and lacked the 
air attack capabilities to suppress major Iraqi armored forces. 

o Iraq also had the option of striking straight south through central Kuwait west of 
Al-Wafrah to the major east-west (Tapline) road running south of the Iraqi and 
Kuwait borders. This meant using unimproved desert roads, but allowed Iraq to 
bypass the salt marshes near the coast. Iraq could also strike though the flat hard 
desert terrain west of the coast, and then hook back to the coast near Jubail. Such 
an attack would increase the logistic and water problems, but it meant that Iraqi 
forces could bypass the one real defensive position along the coast road, and 
allowed their armored forces to maneuver and disperse in ways that made them 
slightly less vulnerable to air attack. 

o Finally, Iraq had the option of striking directly south for Riyadh using 
unimproved desert roads. This presented serious trafficability, supply, and water 
problems, and meant driving through several narrow passes that would have 
increased vulnerability to air attacks or blocking operations.  It was, however, at 
least a military possibility.   

 Iraq had a good understanding of the strength and capabilities of Saudi forces 
and of their deployments.66 It knew that if only faced Saudi opposition, it could almost 
certainly advance and seize the key road junctions just south of Hafr al-Batin, overrun 
King Khalid Military City, the Saudi oil loading and refinery facilities at al-Jubayal and 
Ras Tanura, as well as the coastal cities of al-Khobar and Dammam, and the main Saudi 
air base at Dhahran. It knew faced only token opposition from Saudi land forces, did not 
need a massive support or logistic base, and could reach its objective in a matter of two 
to three days.  
 Such an advance would have given Iraq control over nearly 40% of the world's 
oil reserves -- with 20% in Iraq and Kuwait and another 20% in Saudi Arabia.67 It would 
have allowed Iraq to threaten Bahrain and Qatar, control most of the major oil fields in 
Saudi Arabia, and cut the Eastern Province off from Riyadh. Iraq could also have seized 
positions near Ar'ar and Rafha, along the main Saudi road paralleling the Saudi-Iraqi 
border, without opposition. This would have cut Saudi Arabia off from any 
reinforcement from Syria --even if Jordan had not supported Iraq. It also would have 
made Saudi cities and oil facilities hostage to Iraqi control. 



Lessons of the Gulf War 55 

 A successful Iraqi attack could also have seriously reduced US power projection 
capabilities in the area. Iraqi seizure of Dhahran would have given Iraq control of the 
most advanced and best sheltered air base in the middle east, and left the US without any 
major air base with the munitions, facilities, spare parts, and shelters necessary to 
supported intensive air operations. The US would have been denied ports and land force 
facilities near Kuwait, and US land forces would have had to stage out of Saudi ports on 
the Red Sea or the UAE. US air force units would have been forced to operate out of far 
less advanced tactical air bases in the UAE, Bahrain, and Qatar, refuel fighters operating 
out of bases elsewhere in Saudi Arabia or in Oman,  or stage B-52s out of Turkey or 
Diego Garcia.  

Testing the Limits of US Power Projection Capabilities 
 The US and Saudi Arabia faced major strategic problems in terms of time and 
levels of war fighting capability that are an important lesson for the future. The 
flexibility of US naval and air forces is extraordinarily useful in low intensity crises or 
conflict, or in altering a military balance where the opponents are relatively equal. In this 
case, however, Iraq could pose a high intensity land threat that could not be met with 
limited amounts of air power, or with relatively light firepower of US Marine Corps 
forces and US Army airborne and assault divisions.  
 As a result, it was vital to begin a major US power projection effort that would 
allow the US to deploy and sustain fully combat capable air forces as soon as possible, 
rush in light US ground forces while Saudi forces were still intact, and begin the time-
consuming process of deploying heavy US ground forces. At the same time, it was 
necessary that Saudi and US cooperation be highly visible and structured to maximize 
the deterrent impact of such cooperation during the period before the US could deploy 
significant combat power. The US required a minimum of 7 to 10 days to begin major 
deployments of sustainable combat effective air power, 10-14 days to rush in sustainable 
and combat capable light infantry forces, and 25-45 days to deploy sustainable and 
combat capable heavy land forces.  
 The US build-up for Desert Storm was an amazing achievement -- given the 
tyranny of time and distance -- but there are no miracles in power projection. The fact 
that aircraft can fly fast does not mean that they can fight fast. Even though the US 
began to act within days of the Iraqi invasion of Kuwait, it could not deploy operational 
land-based combat air power until August 10, and it was nine days after the First F-15C 
arrived in theater  before they could begin flying actual patrols out of Saudi bases with 
the support of RC-135 Rivet Joint reconnaissance aircraft from Europe.  
 USAF B-52s did not fully deploy to Diego Garcia until August 15, and these 
would have experienced serious beddown, recovery, refueling, and sustainability 
problems in conducting intensive operations until September. The USAF could rapidly 
deploy its E-3A AWACS, but could not deploy a Tactical Air Control Center in Riyadh 
until August 16. Although the US soon committed 73% of all its C-141 assets and 93% 
of its C-5s to Desert Shield, mistakes in preparing for the airlift of some 65 C-141 loads 
of F-15 and F-16 munitions and related equipment left the US without sustained combat 
capability until late August. The USAF also did not get chemical defense equipment 
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until late August. USCENTAF only felt that it had achieved workable beddown and 
"sustainment of combat air operations" for a major defensive air war on September 12.68 
 The US deployed two carrier battle groups with more than 100 combat aircraft 
and 10 combat ships. Their deployment did not require the agreement of a host country -
- a freedom of action in power projection which is also an important lesson of the Gulf 
War. However, the carrier group with the Eisenhower did not arrive until August 24, and 
the carrier air wings required substantial additional targeting and C4I/BM support to be 
able to operate against Iraqi armored forces. The Wisconsin  -- which provided the first 
real US ability to use TLAM cruise missiles -- did not reach the Gulf until August 24. 
 Headquarters elements of the Second Brigade of the 82nd Airborne Division 
were able to deploy relatively quickly, but even moving light forces takes time. The 1st 
Brigade of the 82nd, and the initial elements of the 7th Marine Expeditionary Force did 
not arrive until August 16.  It took nine days for the first advanced elements of the 82nd 
Airborne's "ready brigade" -- which was the unit most capable of rapid deployment to 
begin to take up their initial defensive positions around Dhahran air base. Full 
deployment of the brigade took 13 days,  and deployment of the entire 82nd Airborne 
Division took 21 days. 
  Operating under wartime pressures, the total major equipment of US land forces 
in theater on August 22, three weeks after the Iraqi invasion, consisted of 32 M-60A1s, 
25 M-551 armored fighting vehicles, 50 artillery weapons, 3 multiple rocket launch 
systems, 156 TOW anti-tank guided missile weapons, and 8 Patriot fire units. The US 
could only sustain about half of these weapons in combat.  The first small elements of 
the first  US heavy division, the 24th (Mechanized) Infantry Division, did not arrive 
until August 26, the same day that the first US Marine Corps (USMC) brigade 
completed air deployment to the port of Jubail, and did not complete the airlift of its 
personnel until September 6, 1990.  
 Because of airlift limits, a second US Army light division (the 101st Airborne) 
had to move its equipment by sea and did not begin to deploy personnel by air until 
August 28. One month after the Iraqi invasion, and at a time when Iraq's build-up in 
Kuwait had given it the ability to invade Saudi Arabia within 18-24 hours of making the 
decision, all  US Army and Marine Corps forces in the theater combined had a total of 
84 attack helicopters, 118 M-1 and 82 M-60A1s, 25 M-551 armored fighting vehicles, 
109 artillery weapons, 3 multiple rocket launch systems, 169 TOW anti-tank guided 
missile weapons, and 8 Patriot fire units. This is the firepower and maneuver equivalent 
of about one heavy US division and only about 50-60% of the total was forward 
deployed and sustainable in combat. 69 
 By this time, Iraq had deployed fighters, surfaced-to-surface missiles, and 
chemical warfare equipment into Kuwait. USCENTCOM estimated that Iraq had a total 
of nine divisions deployed along the border with Saudi Arabia and the shore of Kuwait, 
backed by a strike/ counter-attack force of two armor, one mechanized, and two infantry 
divisions and three heavy Republican Guards divisions just to the north of Kuwait. It 
revised this estimate in early September to a total of 11 divisions committed in Kuwait, 
with five in reserve, and the total in reserve increased to seven by September 12.70 
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The Reaction of the Arab World and Iran 
 US and Saudi consultations were only part of a series of international and 
regional actions that opposed Iraq's invasion. The strength that the UN showed in 
passing Security Council Resolution 660 was reinforced on August 6, when the Security 
Council passed Resolution 661, which imposed a trade embargo and sanctions on Iraq 
and established a special sanctions committee.  
 The UN's resolve was matched by that of most of the nations in the region. The 
Saudi and Kuwaiti governments were given full support by the other four southern Gulf 
states -- Bahrain, Oman, Qatar, and the United Arab Emirates. All of the states in the 
Gulf Cooperation Council united in support of Kuwait. 
 Lebanon was the first Arab state to publicly condemn the invasion, although 
many others soon followed. President Mubarak of Egypt took a particularly strong stand 
against the invasion. He reacted both to the fact that Saddam had assured him, only days 
before the invasion, that  he would not use force, and also reacted to other tensions 
between Iraq and Egypt. The number of Egyptians working in Iraq had been forcibly 
reduced from 800,000 during the Iran-Iraq war to 500,000 by the summer of 1990, and it 
was clear that Iraq planned further major cuts in remittances by Egyptian workers. At 
the same time, Egypt's support of Kuwait still came at considerable cost. It led Iraq to 
halt all remittances from workers in both Iraq and Kuwait. The remittances from Iraq 
had totaled nearly $550 million in 1989, and nearly 185,000 Egyptians had been 
working in Kuwait. As a result, Egypt gave up nearly $400 to $600 million.71 
 President Mubarak decided to convene the Arab League in Cairo, and consulted 
with both King Fahd and President Bush shortly after the invasion. Secretary Cheney 
stopped for discussions with President Mubarak on his way back from Saudi Arabia, and 
Egypt agreed to permit over flight rights, and to allow the Eisenhower to transit the Suez 
canal and enter the Red Sea. President Mubarak met with Secretary of State James 
Baker and King Fahd on September 8, 1990, and all agreed that there would be no 
negotiations with Iraq until its troops withdrew from Kuwait. President Mubarak began 
preparations for Egyptian support of Saudi Arabia. The first elements of the Egyptian 
3rd Mechanized Division arrived in Yanbu in Saudi Arabia on September 21, 1990, and 
Egypt eventually contributed a task force of two Egyptian divisions.   
 Syria -- which had supported Iran during the Iran-Iraq war and had long opposed 
Saddam Hussein -- condemned the invasion. It soon pledged to deploy a special forces 
regiment to reinforce Saudi Arabia, and began to deploy troops in mid August. It moved 
two divisions to positions near the Iraqi border, and began deployment of the 9th 
Armored Division into Saudi Arabia. King Hassan of Morocco also sent a small 
contingency of troops to Saudi Arabia. 
  Most of the rest of the Arab world proved equally firm. When the Arab League 
Council met in Cairo , it voted to condemn Iraq and demand its withdrawal from Kuwait. 
Twelve of the Arab states -- Egypt, Saudi Arabia, Kuwait, Morocco, Qatar, Bahrain, 
Somalia, Lebanon, Oman, UAE, Syria, and Djibouti voted for a resolution calling for 
Iraq to withdraw from Kuwait. Yemen and Algeria abstained; Jordan, the Sudan, and 
Mauritania expressed reservations, and Tunisia was absent.  
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 The only major political entities in the Arab world to support Iraq were Jordan, 
the Palestine Liberation Organization (PLO), the Sudan, and Yemen. Jordan reacted 
partly because of King Hussein's opposition to isolating Iraq, partly because of Jordan's 
economic dependence on Iraq, partly because Iraq provided low priced oil, and partly 
because King Hussein would have faced major opposition to any other decision by many 
of the Palestinians living in Jordan. Jordan later was one of the few states to continue to 
smuggle goods into Iraq and accept Iraqi oil in violation of the UN embargo, and 
smuggle goods into Iraq. It may have provided Iraq with some weapons and munitions, 
including US Law anti-tank weapons, and technical assistance and instruction on how to 
operate the improved Hawk missiles that Iraq had seized from Kuwait. 
 In spite of its prior hostility to the southern Gulf states and the West, the Iranian 
government condemned the Iraqi invasion, although it also declared its neutrality. The 
Iranian government did so although a number of Iranian radicals called for an anti-
Western and anti-southern Gulf front with Iraq. Iran did not provide Iraq with increased 
support even when Saddam Hussein withdrew Iraqi forces from their last positions on 
Iranian soil on August 18, and gave up Iraq's claim to control all of the waters of the 
Shatt al-Arab -- the main shipping channel to the Gulf along the Iraqi border with Iran. 
Iran's Foreign Minister also pledged that Iran would abide by the UN sanctions on 
September 24, 1990. 
 Most importantly, Iran did not take any action to threaten or harass Western 
military forces in the Gulf. This Iranian decision played a powerful role in both isolating 
Iraq, and allowing the Coalition to operate freely in Gulf waters. Iran did, however, 
announce plans to resume diplomatic relations with Iraq on September 10, and restored 
relations on October 14, 1990. It condemned the US build-up in the area as a pretext to 
establish US bases in the area. It continued talks with Iraq, while sustaining its attacks 
on other aspects of the Western presence in the Gulf. It also allowed Iraqi smuggling 
operations to transport food across the border to Iraq in violation of the UN embargo, 
although it did not seem to have allowed any major smuggling of weapons, ammunition, 
or military material.   

The Reaction of Europe and the Soviet Union  
 While the US may have taken the lead in terms of immediate military action, 
other Western states were equally quick to condemn Iraq, and began to take military 
action a few days later. Britain acted immediately to freeze Iraqi and Kuwait assets, 
began consultations with the US and Saudi Arabia on deploying military forces, and on 
August 6, it reinforced its single frigate warship in the Gulf with two more frigates. On 
August 8, following joint consultation between the British, Saudi and US governments,  
Britain announced that it was sending major deployments of air and naval forces to 
Saudi Arabia at the request of King Fahd.   
 As is discussed in Chapter Three, French reactions were affected by France's 
close ties to Iraq and the fact that France had been a major supplier of arms to Iraq 
during the Iran-Iraq War. Nevertheless, France sent two warships to the Gulf on August 
6, and President Mitterand announced on August 9, that he was sending ground forces 
and advisors to Saudi Arabia as part of what was later called Force Daguet.  
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 Although divisions emerged within the French government over what position to 
take regarding the use of force against Iraq, France indicated that it would not formally 
subordinate its forces to a multinational command; but it consulted closely with Saudi 
Arabia, Britain, and the United States. The first small elements of French forces began 
to deploy to Hafr al-Batin on September 6. This deployment moved towards a critical 
point near the junction of the Iraqi-Kuwaiti-Saudi border, reinforced the Saudi forces at 
King Khalid military city, and helped to improve the forward defense of Saudi Arabia's 
eastern province. France announced on September 15 that it would send a regiment of its 
6th Light Armored Division, a helicopter regiment, and tactical aircraft to the theater, 
with approximately 4,000 personnel. 
 Turkey played an important role in several ways. It shut down Iraq's pipelines 
through Turkey -- in spite of the fact that they were a major source of fuel and revenue 
to Turkey -- and Turkey closed its port of Ceyhan to Iraqi vessels. This deprived Iraq of 
half of its oil exports, and combined with Saudi Arabia's closing of the Iraqi pipelines 
through Saudi Arabia, this limited Iraq to what it could try to smuggle out through the 
Gulf or Jordan. Turkey  deployed some 50,000 troops and several squadrons of aircraft 
near the Iraqi border, and this forced Iraq to deploy substantial forces near the Iraqi 
border.72  
 On August 12, the Turkish national assembly took the unprecedented action of 
giving the Turkish government the authority to declare war against Iraq. As in France, 
however, domestic politics became a problem. While President Ozal emerged as a strong 
opponent to Iraq's aggression, many in Turkey resisted the idea of shifting away from 
Turkey's long policy of neutrality in such conflicts, and opposed basing Coalition 
aircraft on Turkish soil that could fly offensive operations against Iraq. This opposition 
included some senior military leaders. When Turkey announced the extension of its 
Defense and Economic Cooperation Agreement with the US to cover US use of military 
bases in Turkey for possible operations against Iraq on September 18, the resulting 
controversy led the Turkish Defense Minister and Chief of Staff to resign.73  
 During the months that followed, the US waited for the Turkish government to 
decide whether it would agree to allow the US to deploy a total of 96 aircraft, rather than 
the 48 approved under the Defense and Economic Cooperation Agreement. The final 
agreement allowing the US to use Incirlik to deploy these aircraft as part of what 
became known as "Proven Force" came on January 17, 1991, just before the beginning 
of the war. The first 39 US aircraft arrived in Incirlik on January 18, and began flying 
missions that same night. They included a mix of F-15Cs, F-16s, F-111Es, EF-111s, EC-
130s, F-4Gs, RF-4s, E-3As, and KC-135s and provided an important ability to strike 
Iraq in depth from the north. 74 
 The Soviet condemnation of Iraq proved to be particularly decisive. The Soviet 
Union not only supported UN Security Council Resolution 660 on August 2, but the 
Soviet government issued separate statements demanding an Iraqi retreat from Kuwait. 
It stated that the Iraqi invasion, "totally contradicts the interests of the Arab states, 
creates new and additional obstacles to the settlement of conflicts in the Middle East, 
and runs counter to the positive tendencies in improvement in international life." While 
President Gorbachev met with President Bush in Helsinki of September 9, the Soviet 
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Union and US issued a joint pledge to work "individually and in concert" to force Iraq to 
withdraw from Kuwait even if this could not be achieved by peaceful means.75 
 While Saddam Hussein may have calculated that he could exploit the divisions 
between East and West, he found a Soviet Union that remained firm throughout the 
conflict. While President Gorbachev did seek to maintain Soviet influence in the region, 
and conducted his own negotiations to persuade Iraq to withdraw from Kuwait, the 
Soviet Union consistently supported the United Nations and the US.  

The Prelude to the Conflict: Desert Shield 
 In the months that followed, the UN Security Council took every measure short 
of war to force Iraq to leave Kuwait. It adopted a series of resolutions that ordered a 
financial and trade embargo against Iraq (August 6), declared Iraq's annexation of 
Kuwait null and void (August 9), called on Iraq to free the foreign hostages it had taken 
(August 18), established an international naval blockade(August 25), halted air cargo 
shipments (September 25),  and made Iraq liable for war damages and economic costs 
(October 29).  

First Steps in Power Projection 
 The first task that the US and other members of the Coalition faced was to build 
the military forces necessary to defend Saudi Arabia. As has been discussed earlier, the 
US began to deploy US forces to provide the necessary defensive capabilities on the 
same day that Iraq invaded Kuwait. In executing this deployment, the US considered 
two plans: retaliatory air strikes on targets in Iraq and deploying air and ground forces in 
accordance with plans (OPLAN 1002-90) that the US Central Command 
(USCENTCOM) had already developed for this contingency. 
  The air strike plan presented the obvious risk that it might trigger an Iraqi 
invasion of Saudi Arabia, and the US Joint Chiefs decided to deploy air and ground 
forces strong enough to deter further aggression by Saddam Hussein, defend Saudi 
Arabia if such aggression did occur, to build and support a military coalition with Saudi 
Arabia and other friendly forces, and to enforce the economic sanctions prescribed in 
Security Council Resolutions 661 and 655. Given Saddam Hussein's history of risk 
taking under pressure, this seems to have been a wise decision, but it relied heavily on 
Iraqi inaction for its success. 
 US plans for deployment to the Gulf had assumed at least 19 days in which to act 
on strategic warning before hostilities, and nine more days of continuing deployment 
before Iraq could reach Jubail. They were not based on any assessment of Iraqi 
capabilities or US intelligence capabilities, but rather on the fact that 4 weeks made a 
convenient time period for planning purposes, and allowed the US to deploy ground 
units before a war began. When USCENTCOM completed its plans for Desert Shield 
under conditions of no action on strategic warning, it calculated that it would take a 
minimum of 17 weeks before the US could deploy the necessary mix of air and ground 
forces to provide a secure defense against an Iraqi invasion. Further, this estimate soon 
proved optimistic. US planners decided to rely on regular forces, rather than 
immediately call up reserve units, as originally planned, to reduce the risk of using 
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untrained troops. This, however, meant altering US build-up plans, and led to some 
significant delays.   
 More important, the Iraqi threat consisted of heavy armor -- a threat that the light 
US Army and Marine Corps forces could deploy most quickly. The US Army history of 
the war describes this situation as follows, and it too is an important lesson of the war.76  

"...light forces still do not have sufficient means to defeat the best Soviet-
design tanks. Had Saddam Hussein seized the opportunity to attack through 
to ad-Dammam in late August, the 82nd might have held off his tanks with 
TOW and Dragon missiles, but the cost might have been unacceptably high. 
Incomplete modernization left some combat arms with many fighting 
armored vehicles that were a generation out of date. Older versions of the 
M-113 personnel carrier used to carry TOW launchers, mortars, and 
artillery forward observers (or FISTS) were often left behind in battle 
because they could not keep up. The Vietnam era AH-1 Cobra series attack 
helicopter could not join the Apache in fighting at night and remained 
extremely vulnerable to ground fire. Soldiers needed surer protection 
against chemical and biological threats that would permit them to fight 
efficiently and survive in a chemical environment." 

 As a result, USCENTCOM changed its contingency plans to give priority to the 
deployment A-10 anti-armor fighters and the 3rd US Armored Cavalry Regiment. The 
US could only do this, however, by cutting the deployment of supplies and support for 
other units. It compensated by making US forces more reliant on support directly from 
Saudi Arabia. As a result, the 82nd Airborne and 24th Mechanized Divisions were sent 
to Saudi Arabia without much of their normal support capabilities, and did not receive 
them until the US improvised an effective theater logistics system in mid-November.   
 Forward defense simply was not a practical option under these conditions, nor 
was coverage of all Saudi territory. As a result, the US developed an operational concept 
that called for the Saudis to deploy a thin defensive line near the border, while the US 
rushed in light forces to defend key facilities along the Gulf Coast, Al Jubail, and the 
area around Dhahran. This concept was intended to limit Iraq's ability to advance along 
the coast route while securing the key ports and air fields necessary for the US to deploy 
forces. At the same time, the US attempted to compensate for the limits of its light 
forces by providing additional offensive air power so that it could maintain air 
superiority over the coastal area, and attack any advancing Iraqi armored forces. Desert 
Shield thus began with an operational concept that mixed land defense of key enclaves 
with the use of air power to defend in depth. It also called for Saudi Arabia to sacrifice 
some territory near the border. While Saudi Arabia was reluctant to accept this reliance 
on defense in depth, the practical limits on US power projection capabilities left no other 
choice.   
 The US Air Force (USAF) and US Marine Corps (USMC) faced fewer problems 
in bringing in their support and sustainment capabilities, although they too encountered 
problems and delays. The USAF was ably to fly in its weapons, personnel, and  key 
supplies and rely on the Saudi Air Force for the rest of its supplies. The Marine 
Expeditionary Brigades (MEBs) were integrated land-air units which can draw on up to 
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30 days of supplies located on Maritime Prepositioning Ships (MPS). This made the 
Marine Corps more self sufficient than the Army, and the MPS had the advantage that 
they served a mobile repair and support facilities for Marine Corps equipment. 
 Even so, Table 2.2 shows that USAF deployments took time, and that there were 
severe limits to how quickly it could deploy. While the USAF built up an operational 
strength nearly equal to that of the entire Iraqi Air Force in a little under two months, 
most of this deployment took place during the second month.  Even in terms of land-
based air, the US faced a severe "window of vulnerability". This is an important warning 
about how quickly US airpower can be expected to shift regional war fighting balances 
in the future. Similarly, the Marine Corps found that it lacked a number of key support 
capabilities for land combat until an integrated theater logistic system was set up in 
Saudi Arabia, which did not occur until approximately two months after the US began to 
deploy (C+60). It also found that it need one more MPS per brigade.77 
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  Table 2.2 
 

US Air Force Aircraft Deploying Into Theater 
Through September 1990 

 
                                       Aug 1-15     Aug 16-31      Sept 1-15     Sept 16-30            Total  
 
AC-130 0  0   0   4 4 
A-10  0 0  72  24 96 
C-130  0 32  32  0 64 
C-20  0 0  1   0   1 
C-21  0 0   4   0   4 
EC-130  0   0  7      4      11 
EF-111  0 0   0  14  14 
E-3A  0 0   0   0 0 
F-111F  0 0  64   0 64 
F-117  0 0  18   0  18 
F-15C  0 48  22   2  72 
F-15E  0 26   0   0  26 
F-16C  0 48  48  24 120 
F-4G  0 0  24  13  36 
HC-130  0 0   4   0   4 
KC-10  2 0   0   0   2 
KC-135A 11 0   0   0  11 
KC-135E  0 16   0   0  16 
KC-1350 19 0   0   0  19 
KC-135R 47 10   0  10  67 
MC-130  0 0 0   0   4 
MH-53  0 8   0   0   8 
MH-60  0 0   0   8   8 
RC-135  0   4 0      0      4 
TR-1  0 0   2   0   2 
U-2  0 0   3   0   3 
 
Total 79    192 305 102 678 
 
Source: US Air Force briefing aid, March, 1991 
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 US deployments accelerated as time went on, and as the US improved its air and 
sea lift assets. On August 10, the US activated the first 17 Ready Reserve Fleet (RRF) 
transport and cargo ships, signed the first charter agreement to obtain additional ships, 
and the first fast sealift ship began loading elements of the 24th Mechanized Division at 
Savannah, Georgia. A C-130 squadron arrived in Saudi Arabia to provide intra-theater 
lift on August 13.  On August 18, the US activated its Civil Air Reserve Fleet, adding 18 
passenger and 23 cargo aircraft to its airlift effort. This was an important lesson in the 
fact that seapower consists of sealift, as well as combat arms. 
 The US also began to call up its reserve forces. On August 22, President Bush 
signed Executive Order 12727, authorizing Secretary Cheney to call selected reserve 
units and individual reservists to active duty. Secretary Cheney delegated this authority 
to the Secretaries of the individual military services on August 23, and the initial 
authorization allowed the recall of 14,500 USAF, 6,300 Navy, and 3,000 USMC 
reservists. At the same time, the Secretary of Transportation authorized the Coast Guard 
to call up 1,250 reservists. The first call ups were announced on August 24, and 
notifications to report began to be issued within the week. This call up was both a major 
signal of US resolve, and a test of the total force concept that called for the integration of 
active and reserve forces into US combat structures and contingency plans. It was also 
the first major call up of reserves since the Korean War.  

Closing the Window of Vulnerability 
 Other nations helped close the window of vulnerability. The UK announced that 
it would send armored units to the Gulf on September 14. French and Egyptian forces 
gradually deployed at King Khalid Military City to defend Saudi territory south of 
Kuwait. The US gradually deployed the US Army XVIII Airborne Corps and 1st Marine 
Expeditionary Force (MEF) in defensive positions near Dhahran and northwest of Al-
Jubail. and near Dhahran. The first elements of the 4th MEB, which was deployed as an 
amphibious assault force, arrived in the northern Arabian Sea on September 7 and closed 
on September 14.78  
 The final elements of the 1st MEB arrived on September 12. The 24th 
Mechanized Division -- the first unit with significant numbers of M-1 tanks and M-2 
Bradley vehicles -- finished off loading at ad-Dammam, and the 24th deployed beside 
the 1st MEF northwest of Jubail on September 23rd. This put a defensive line of 
mechanized forces across the two most likely Iraqi lines of advance for the first time. 
The US had a total of 157,181 personnel in theater by September 15, with 385 tanks, 
276 artillery weapons, 38 MLRS, 589 TOWs, 1,043 fixed wing aircraft and 117 attack 
helicopters.79  
 The 3rd Armored Cavalry Regiment deployed shortly afterwards, and the rest of 
the equipment for the 101st Airborne Division arrived in Saudi Arabia on October 6, as 
did the first elements of the 1st Cavalry Division, and the 12 Aviation Brigade with AH-
64 attack helicopters.80 The 1st Cavalry Division completed its deployment by October 
22. By mid-October, US land strength had increased to 589 tanks, 456 artillery weapons, 
48 MLRS, 261 attack helicopters, and 668 support helicopters.81  
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 US air capabilities also grew. USCENTCOM announced on September 26, that 
"our theater tactical air capabilities and the requisite command and control structure are 
ready to meet the challenges of Operation Desert Shield," and it announced that the air 
logistic situation was "satisfactory" on September 28 -- although the USAF did not have 
a seven day stock of many munitions until October 10. The US had deployed a total of 
830 fixed and rotary wing combat aircraft by October 14 (including 110 air-to-air, 286 
air-top-ground, and 210 dual role), and more than 1,150 support aircraft. These aircraft 
included long-range precision strike aircraft from the USAF 4th, 37th, and 48th Tactical 
Fighter Wings; electronic countermeasure squadrons from the 366th and 35th Tactical 
Fighter Wings; five squadrons of F-16Cs, and four squadrons of A-10s. The USMC had 
both fixed wing fighters and AH-1W attack helicopters, and the US Navy deployed the 
carrier USS John F. Kennedy  (CV-67) to replace the Eisenhower in the Red Sea, and the 
Saratoga (CV-60) to replace the Independence in the Arabian Sea.82  
 USCENTCOM felt that the combined AirLand-naval-amphibious deployments 
closed the window of vulnerability by mid October.  This success was not simply the 
result of the US build-up. The Coalition was now actively involved in joint air training. 
British, US, and Saudi combat aircraft were actively involved in joint package training, 
and large-scale joint close air support training began on October 2. Allied forces 
continued to grow. For example, Italy deployed the first of 10 Tornadoes to the UAE on 
September 24, and Canadian Air Force fighters began joint training in theater on 
October 10. Britain, France, Canada, and Italy had deployed over 150 operational 
combat and support aircraft by October 14. The Kuwait Air Force became operational 
again on October 29, and KAF A-4s flew their first sorties out of Dhahran. 
 Reinforcement was also taking place in ground forces. The detailed draft Saudi-
US Objective Defense Operations Plan was completed on September 28, and approved a 
few days later. The Coalition reached general agreement on national responsibilities in 
land force deployments -- including the role of French and Syrian forces -- on October 3, 
and the Egyptian 3rd Armored Division closed in theater on October 9. British troops for 
the 7th Armored Brigade began to arrive by air on October 16, although their equipment 
was still moving to the area by sea. French forces closed at Hafr al-Batin on October 17. 
 However, Iraq  continued to make threats against the Coalition, and to build up 
its forces. In a warning that he later made into a reality, Saddam Hussein stated on 
October 9 that he would attack Israel and Saudi Arabia with long range missiles in the 
event of war.83 Iraq had a total of 22 divisions in  what Western analysts now formally 
called the Kuwaiti Theater of Operations, or KTO by mid-September. These forces 
included 10 divisions in Kuwait, 9 reinforcing divisions, and three divisions near the 
Iranian border. By mid-October, Iraq had transformed its initial invasion force into Iraqi 
forces totaled 27 divisions, including the eight Republican Guard divisions that made up 
its fighting core. Nine of the divisions were armored or mechanized, 17 were infantry, 
and one was special forces.  
 While Chapter Six discusses serious problems in US estimates of Iraqi forces, 
USCENTCOM calculated at the time that Iraq had a total strength of around 435,000 
men, more than 3,600 tanks, around 2,400 armored vehicles, and more than 2,400 
artillery weapons. They included most of the combat ready forces in the Iraqi army, and 
were deployed in five corps-sized formations. The Republican Guards were deployed in 
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a separate corps-sized command, and the regular army units were deployed in the II, III, 
IV, and VI corps.84 Iraqi forces were now creating major fixed defensive positions near 
the Saudi border, and along the Kuwaiti Coast . These defensive efforts increased some 
aspects of its offensive capability because they improved the logistics and lines of 
communication in the border area, and limited the Coalition capability to counterattack. 
The bulk of Iraq's best armored and mechanized forces, and Republican Guards, were in 
reserve where they could rapidly convert to the attack. 

Restructuring Coalition Defense: The Lesson of International 
Command 

 The changes in force structure on the Coalition side helped resolve a debate 
between US and Saudi commanders over defensive strategy. General Schwarzkopf, the 
commander in chief of US forces in the Central Command (CINCCENT), and Lt. 
General Khalid bin Sultan bin Abd Al-Aziz (the Commander of the Saudi Air Force and 
Operational Commander of the Saudi forces committed to Desert Shield) met on 
September 12 to discuss proper strategy for deploying and employing forces for the 
defense of Saudi Arabia. The Saudis favored the defense of strong points and positions 
designed to retain as much territory as possible and protect the major population centers 
along the coast and south of Kuwait.  Schwarzkopf favored a more mobile defense, and 
stressed the risk that Iraqi armor might bypass any strong points and fixed positions. 
 The meeting illustrated some of the inherent difficulties in any international 
command, particularly when one member is seeking to ensure the safety of national 
territory, and the other is thinking in broader strategic terms. The result, however, was a 
compromise that met the needs of both sides. The commanders agreed to try to stop any 
Iraqi attack north of al- Jubail, and agreed on a concept of operations designed to delay 
an Iraqi attack as far forward as possible by making heavy use of Coalition air power. A 
deception plan was agreed upon to try to make the Iraqi's believe that the Coalition's 
border positions were its main defenses, when they actually screened defense in depth. 
Coalition forces were actually deployed further to the rear where they could protect 
Saudi population centers and ports at positions starting at the Kuwaiti border.  
 In the Eastern Area Command, along the coast, the I MEF (consisting of the 1st 
Marine Division (MARDIV) on land, the 4th Marine Expeditionary Force (MEF) on 
amphibious ships) was assigned the role of acting as the major defensive force along the 
coast. It held in positions north of al-Jubail, and provided a substitute for a reliance on 
strong points, although some strong points were set up in key blocking positions. British 
forces supported the US Marines, and US Army forces provided added defense in depth 
to the West. French, Egyptian, and Syrian forces supported the Saudis west of a line 
drawn south from Kuwait City, with French forces acting as a fluid defensive reserve 
west of Hafr al-Batin. 
 During mid-September to mid-October, US and Saudi commanders became able 
to implement this defensive strategy with much stronger forces. The 1st Marine Division 
consolidated its position along the coastal road with forward positions 70 miles north of 
al- Jubail. It was positioned so that it could fall back on a series of defensive positions, 
and then hold at a defensive line where a mix of quarries and ridges 40 miles north of 
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the port provided a strong defensive position. The Marine 4th MEB threatened any line 
of communication that Iraq established along the coast.  
 The XVIII Airborne Corps provided a mobile defense in depth to the left (or 
west) of the 1st Marine Division. Its 101st Airborne Division covered the left and 
forward area and the heavy 24th Mechanized Infantry Division covered the Tapline road 
in a position to counter-attack an Iraqi thrust along the coast road. The 82nd Airborne 
Division established defensive positions southwest of Dhahran around the oil fields near 
Abqiaq. As the heavy 1st Cavalry Division reached the theater, it deployed to the rear 
near Dhahran and became a major reserve. 
 France also strengthened the elements of the 6th Light Armored Division, 
deployed west of Hafr al-Batin, which was the key land component of Force Daguet. A 
Syrian special forces regiment patrolled the Iraqi and former Neutral Zone border, and 
was steadily strengthened as elements of the Syrian 9th Armored Division deployed. 
The Egyptian ranger battalion screening the border east of Wadi al-Batin was 
strengthened by the arrival of the 3rd Egyptian Mechanized Division. All of these forces 
were strengthened during November and December. Units like the French 6th Light 
armored division were brought up to full strength, and additional Syrian and Egyptian 
forces deployed, as well as a Qatari battalion that deployed into the area.  
 Meanwhile, Saudi and other non-US forces steadily built up strength around 
King Khalid Military City and the town of Hafr al-Batin. The deployment of more allied 
forces allowed three Saudi brigades, deployed along the coast, to shift to defensive 
positions closer to the border. This strengthened the thin Saudi screening force in the 
area, and reinforced the deception plan to convince the Iraqis that the Coalition's main 
defense positions were forward, and improved warning.  
 Iraq too continued to improve its defenses and logistic and support structure in 
the Kuwaiti Theater of Operations. Iraq completed a first line of trenches that it could 
fill with oil and set on fire, and it became apparent that Iraq had mined Kuwait's oil 
wells.85 Iraq had a total of 25 divisions in the KTO, with 14 committed, and 11 
reinforcing by late October.86 The Iraqi formations in Kuwait and south of Kuwait City 
included the 20th Infantry Division along the border in the West, three other infantry 
divisions  in positions along the border to the East, and the 14th infantry division on the 
border near the coast. The 11th Infantry Division occupied Kuwait City, the 19th 
Infantry Division and the 65th and 66th Special Forces Divisions covered the coast, 
while elements of the 5th Mechanized, 1st Mechanized, and 80th Armored Division 
were in reserve near the coast and the 30th Infantry Division was in reserve to the West.  
 The Iraqi formations in the KTO north of Kuwait City included the 6th and 10th 
Armored Divisions, another heavy division or elements of two heavy divisions, an 
armored brigade, the 2nd Infantry Division, an infantry brigade in southern Bubiyan, an 
infantry battalion in Faylakah Island, and another infantry division straddling the border 
near Umm Qasr. Forces in northern Iraq and south of the Euphrates consisted of the 
Madinah Manawrah Armored Division, and at least three infantry divisions of the 
Republican Guard. They included an armored brigade, the 42nd Infantry Division,  and 
two infantry brigades. Finally, Iraqi forces west of Kuwait included one armored or 
mechanized division, the 16th Infantry Division, and the 26th Infantry Division.87  
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Making the Coalition Effective: The Lessons of Adaptation, Training, 
and Readiness 

 The challenges that the Coalition faced went beyond a simple race to deploy 
enough forces to meet this growth in the Iraqi threat. Throughout Desert Shield, virtually 
all of the Coalition forces that were being deployed were also involved in massive 
efforts to build up support, logistic and supply facilities, in training exercises, and in 
efforts to improve and adapt their equipment. Only the major training activities are easy 
to document, which included amphibious exercises conducted in October (held in 
Oman), so that the 4th MEB could practice a landing, counter-attack, and major exercise 
in November, called Imminent Thunder, designed to train forces in combined operations 
and help integrate the various Coalition forces.  
 This experience highlights another major lesson of the Gulf War, as well as the 
importance of training and readiness. It is clear from a wide range of articles and 
memoirs, that none of the Coalition forces were fully ready for war as they deployed. In 
the case of US and European forces, many adjustments had to be made in tactics and 
training. A wide range of changes had to be made in support systems, and in many 
aspects of equipment performance -- particularly in filters, cooling systems, and dust 
sensitive parts that had to be adapted to the local fight conditions, or replaced far more 
often than was originally planned. The usual problems occurred in shipping the right 
items. Repair units arrived in theater to meet urgent needs without tools, jungle boots 
were sent to the desert, critical shipments of spare parts fell nearly two weeks behind the 
desired arrival date, and critical units like the eight Patriot batteries deployed to Saudi 
Arabia experienced major problems in becoming operational.88 
 It is possible that the key British, French, and US forces sent to the Gulf could 
have fought without such adaptation, but there is no way to estimate how important any 
given measure, or the overall mix of measures were. Most of the officers interviewed for 
this study regarded such adaptation as absolutely critical to mastering desert warfare and 
developing the sustain mix of maneuver, firepower, and command and control 
capabilities that later won Desert Storm. 
 The value of adaptation and field experience is scarcely a new lesson of warfare, 
and was a key aspect of planning for forward defense in NATO. Some writings on the 
war, however, imply that forces arrived fully combat ready, or they downplay the 
importance of these measures relative to major new technologies. In practice, this 
process of adaptation was critical to bringing both land and air forces to full 
effectiveness, and was probably at least as important in shaping the outcome as any new 
technology. It also demonstrated quite clearly that test and evaluation procedures 
designed to make British, French, and US forces capable of fighting anywhere in the 
world were not adequate, nor were efforts to anticipate the special operating conditions 
that each force faced in Saudi Arabia based on prior Desert Conflicts. 
 The need for more realistic exercises and test and evaluation in the areas where 
war is likely to occur is another key lesson of Coalition experience during this period. So 
is the value of having time to adapt power projection forces to the specific needs of a 
given intervention, and the risk of assuming that readiness standards set in other areas 
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make forces truly ready. No detailed history of any unit that fought in Desert Storm  -- 
whether official or unofficial -- fails to reflect the need for adaptation. 
 Seen from hindsight, the problems that the Coalition experienced in building-up 
its forces for Desert Shield, and adapting them for local and coalition conflict may not 
seem critical. It is important to point out, however, that General Schwarzkopf did not 
feel fully confident that he had sufficient forces to block an Iraqi invasion of Saudi 
Arabia until mid-October, and that the final combined defense plan for Desert Shield 
was not signed until November 29 -- almost four months after the Iraqi invasion.89 It is 
impossible to determine how serious Iraq was in considering such an invasion, during 
the period from early August to mid-October-- a decision which ultimately depended on 
one man and his immediate advisors. At the same time, Iraq unquestionably had the 
military capability to seize the coastal areas of Saudi Arabia from mid-August to at least 
mid-September, and its military build-up sharply outpaced that of the Coalition until 
early October. Further, it was when once the Coalition made the decision to seek further 
forces and build-up its capability to liberate Kuwait that it acquired the mix of AirLand 
strength and technology that  allowed it to defeat Iraq so decisively. 
 The need to retrain, reorganize, and re-equip local forces is also an important 
lesson. This need was less apparent with Egyptian forces, which had already trained 
with US forces. Even Egyptian forces, however, needed comprehensive re-organization 
of many support and logistic activities because they were not organized to act as power 
projection forces. Similarly, a considerable amount of work was required to train 
Egyptian forces to coordinate with Saudi, Kuwaiti, Qatari and other local forces, 
improve command and control systems to suit Coalition warfare, and later cross the kind 
of barrier defenses developed by the Iraqis. Such training was far less effective with 
Syrian forces, which remained more isolated from Coalition command.  
 The period between September and the beginning of Desert Storm proved to be 
of immense value in allowing the US Air Force to work with the Saudi Air Force to 
improve its offensive air capabilities, command and control and communications 
systems, battle management and command centers, Saudi ability to fly joint air defense 
missions, and Saudi air offense capabilities. It was vital in providing the time for the US 
Army to help Saudi ground troops train in a more fluid and offensive mode of 
armored/mechanized warfare, restructure their support to reduce reliance on strong 
points, and reorganize their command and control, and battle management systems. 
Similarly, it proved vital in allowing the Saudis to adapt some of the more realistic 
training and exercise methods developed by the US Army. While this US-Saudi 
cooperation involved some friction, it generally proceeded relatively smoothly. It 
demonstrated the critical value of such training and re-organization can have in 
Coalition warfare. 
 The Qatari forces benefited from added training in other ways, but a full-scale 
US training effort proved even more critical to giving the disorganized Kuwaiti forces 
any real combat capability. The Kuwaiti forces never operated major combat formations, 
and did not play a significant military role in either Desert Shield or Desert Storm. At 
the same time, they could never have played any military role at all in the liberation  of 
their country unless there had been time to shape the mix of Kuwaiti military personnel 
and untrained volunteers into a cohesive fighting force. 
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Maritime Operations Before Desert Storm: The 
Continuing Importance of Seapower 
 The dramatic success of air and armored operations during Desert Storm have 
tended to overshadow the role of maritime forces and power projection forces before 
and after the conflict. It is important to note, however, that US carriers were critical in 
providing additional air power during the point when Coalition forces were weakest; that 
the rapid power projection capabilities of the Marine Corps made them the dominant 
US-land element early in Desert Shield, and that naval interdiction operations during 
Desert Shield denied Iraq any ability to threaten traffic through the Gulf, thereby playing 
a critical role in enforcing UN sanctions under Security Council Resolutions 661 and 
665. Further, although no amphibious landings took place during the war, the risk of 
such a landing tied down massive Iraqi resources. While Marine Corps land forces led 
the advance into Kuwait,  Naval and Marine Corps air power played an important role in 
the air war, and sea-launched cruise missiles launched precision strikes against Iraqi 
targets. 
 It is impossible to precisely measure the value of deterrence, but the rapid 
projection of maritime power probably played an important role in dissuading any Iraqi 
invasion of Saudi Arabia. The Coalition's Maritime Interdiction Force (MIF) definitely 
played a key role in enforcing UN sanctions before, during, and after Desert Storm . 
 The initial UN resolution, establishing these sanctions, was UN Security Council 
Resolution 661,  which was passed on August 6, 1990, and which called on all states to 
prevent the import and export of all commodities and products to and from Iraq and 
Kuwait, except for certain medical, and humanitarian food supplies and medical supplies. 
This resolution passed 13:0, with Cuba and Yemen abstaining, but left many 
implementation issues unaddressed and did not authorize the enforcement of economic 
sanctions. 
 Iraq's ability to violate Resolution 661 by shipments across its was limited by the 
fact that Turkey and Saudi Arabia strongly supported the UN, and immediately shut 
down Iraq's oil pipelines through their countries. This left Iraq with no way of shipping 
oil, except through limited shipments through Jordan, and its offshore oil terminal at 
Mina al-Bakr in the Gulf. Iran did tacitly allow some smuggling of food and civilian 
goods, but not of military related goods. Jordan officially supported the UN, but its 
government turned a blind eye to far more significant shipments.90 Jordan, however, 
could only transit major cargoes that arrived by sea through its port of Aqaba. Iraq's only 
other major access to world trade then became its ports at Umm Qasr and Khwar Az-
Zubayer in Iraq, and the ports in Kuwait.   

Enforcing the Embargo: Lessons in Using Seapower to Intercept 
Cargoes and Merchant Vessels 

 The Chairman of the Joint Chiefs issued the initial US alert order authorizing 
Maritime Interception Options (MIO) on August 11, and USCENTCOM drafted its 
implementation order on August 12. CINCCENT was directed to implement this order 
on August 16, in a manner consistent with Resolution 661 and Article 51 of the UN 
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Charter. A notice to mariners was issued to alert merchant shipping of the operations 
and possible inspection on the sane day. This operation rapidly expanded to become the 
multinational Maritime Interdiction Force (MIF).  
 However, the UN's failure to authorize the use of force in implementing 
Resolution 661 quickly became an issue. Three Iraqi tankers refused to allow US 
boarding inspections between August 18 and 31. One tanker ignored warning shots, and 
the confrontation was only resolved by allowing it to divert to Yemen. As a result, 
boarding operations had to be suspended while the US sought Security Council 
authorization for the use of force. This illustrated the need to clearly couple UN 
Resolutions affecting sanctions, embargoes, and peace keeping to implementing 
procedures. 
 The UN Security Council  authorized the use of force to enforce its sanctions on 
August 25,  in Resolution 665. Even then, however, the MIF had to operate under 
several constraints. Iraq might use a major incident as an excuse to invade Saudi Arabia. 
Some member states actively or passively supported Iraq, including Jordan -- whose port 
of Aqaba was a major Iraqi port. While it was technically legal to fire on violating ships, 
and seize the vessels or cargoes violating the embargo, the political risks generally 
outweighed the value. This led to demanding rules of engagement, rules requiring 
permission to board from a central national or UN command, and an emphasis on 
directing potential violators to alternative ports, rather than boarding them.  
 Iraq had established a large network of purchasing offices in Europe and Asia 
during the Iran-Iraq War that it had used to ship arms and technology in violation of 
local laws. It had considerable experience in manipulating charters and cargo documents. 
It had a merchant fleet of about 140 ships, of which 42 were capable of overseas cargo 
shipment. Twenty of these ships were tankers, three were roll-on roll-off vessels,  and 19 
were regular cargo vessels. 91  The MIF operation was, therefore, dependent on 
intelligence support as well as normal maritime search and seizure procedures. Much of 
this support came from the US Naval Intelligence Operations Center (NIOC), which 
developed a broad data base to support the MIF, including watch lists on the companies 
suspected of trading with or for Iraq. The exact nature of this international intelligence 
effort has not been discussed publicly, but it is obvious that the intelligence data 
provided by member countries played a major role in allowing the MIF to know what 
ships to intercept. The need for such intelligence in focusing maritime operations, and in 
enforcing embargoes and sanctions, is another lesson of the war.  
 The MIF eventually expanded to include 22 nations and four separate sectors of 
operations in the region. France, Greece, Spain, and the US covered the Red Sea area, 
including Jordan. France covered the Gulf of Aden and Yemen -- which also provided 
tactical support to Iraq and sometimes acted allowed transshipments. Argentina, 
Australia, Belgium, Canada, France, Netherlands, Spain, and the US covered the Gulf of 
Oman, and Denmark, Italy, Norway, Britain, and the US covered the Gulf.  
 Fortunately, Britain, France, and the US were able to draw on some of the C4I 
arrangements and procedures that they had developed to protect ships from Iran during 
the "Tanker War" of 1987-1988. The MIF also rapidly expanded to include a far wider 
range of countries. Australia, Canada,  France, the Netherlands, and the UK had sent a 
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total of 20 ships to the region by September 1. In these cases, coordination was made 
easier by drawing on the experience of both NATO and the US-British-Australian 
cooperation in ANZUS. 
 USNAVCENT, the naval command in USCENTCOM, held a conference to 
proposed operating sectors and procedures on September 9. The formal command was 
assigned to the senior naval officer present in each local sector, but the MIF used the 
sophisticated communications and battle management systems of U. S. carriers to 
coordinate operations in the Gulf and Red Sea areas. None of the other navies had a 
suitable mix of sensors, communications, reconnaissance systems, links to satellite 
intelligence and communications, and data interfaces with maritime patrol aircraft like 
the E-3A and P-3. The operation clearly demonstrated the value of both the carrier in 
this role, and of the sophisticated and flexible mix of power projection capabilities that 
only the US Navy could provide. 
 The MIF became a truly international operation. By September 27, Australia, 
Belgium, Denmark, France, Greece, Italy, the Netherlands, Spain, and the UK had 
committed 42 ships to the force. The southern Gulf states assumed responsibility for 
patrolling their national waters, and Argentina and Norway joined the MIF later. It is 
important to note that while many of the procedures used by each nation were 
standardized, with the US providing a coordinating C4I capability, the operation worked 
largely because of the flexibility of each national contingent and its willingness to 
cooperate. It was the will to cooperate, not technology, exercises, or formal procedures 
that made the MIF effective. 
 The MIF eventually covered nearly 250,000 square miles of sea lanes, 
reinforcing its ships with the British Nimrod, French Atlantique, and the US P-3 land-
based maritime reconnaissance aircraft. It intercepted more than 6,300 ships during the 
period of Desert Storm alone, and some ships averaged 10 challenges daily.  
 These challenges, and the intercepts that sometimes followed, were normally 
resolved without force. The MIF only carried out 11 intercepts from its inception to 
February 28, 1991 that required warning shots, and never had to fire disabling shots. 
While MIF forces came close to using disabling fire during intercepts on August 18, 
September 14, and October 22, 1990, such fire was avoided in both cases. Further, MIF 
procedures were altered on September 1, to require the permission of national command 
authorities before any such fire could be used. 
  No attempt was made to board ships that agreed to divert to ports outside Iraq, 
Jordan, and Kuwait, or to divert ferries and passenger ships going to ports in these 
countries if the ships were not suspect. The MIF rarely boarded ships riding high enough 
in the water to indicate that they were empty. When boardings did occur, one ship in the 
MIF generally carried out the boarding while at least another MIF ship stood by.  The 
US also made heavy use of US Coast Guard personnel, with experience in searching 
ships for drug smuggling and contraband, to carry-out actual boardings. 
 Although nearly 78% of the maritime traffic that the MIF investigated was in the 
Gulf, most 91% boardings  occurred in the Red Sea. Boarding or "takedowns" of Iraqi 
ships near the Gulf took place in the Gulf of Oman or Arabian Sea. Once again, the MIF 
set rules of engagement that seem likely to apply to future enforcement activities. It 
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avoided taking military action in the Gulf where incidents could infringe upon territorial 
waters,  lead to combat near Iraq, or cause oil spills.  The MIF used 3-4 ships in 
takedowns of Iraqi ships so that it clearly had overwhelming force, and also used 
specially trained boarding teams and special forces. The US used Navy SEALs and 
special teams from the 4th MEB and 13th Marine Expeditionary Unit (MEU). 
Takedowns often involved more use of force than an ordinary boarding. The US 
generally used 16-member armed teams, and three SH-3 transport helicopters supported 
by an SH-60, armed with machine-guns, as a light gunship. 
 Iraq was not passive. It threatened the masters and crews of Iraqi ships with 
punishment if they stopped. It encouraged them to take every possible step to avoid 
boarding, and mislabeled cargo or concealed it as food for the crew. Ships often ignored 
warning shots and even passovers by jet combat aircraft. Iraqi masters routinely claimed 
that they were not monitoring communications ships, and several foreign flag ships -- 
including one with the North Korean flag -- behaved as if they were Iraqi vessels. In one 
case, an Iraqi ship called the Ibn Khaldoon, was used to carry food and 60 peace 
activists to Iraq. When MIF forces boarded the ship, the activists formed a human chain 
to block access to the bridge, and then tried to grab members of the boarding team or 
their weapons.92 
 Some Iraqi ships seem to have deliberately tested MIF search capabilities in a 
given area or MIF resolve. Cargoes were sometimes hidden in inaccessible areas, and 
some ships had to be sent to Yanbu in Saudi Arabia for searches in port. The Iraqi crews 
were also loyal to the regime and relatively highly motivated. Although the US forces 
conducting takedowns offered masters and crews safe havens after August 27, no Iraqis 
took up the offer.  
 The scale of the overall MIF effort is indicated by the fact a total of 30,000 
transits took place in the Red Sea and the Persian Gulf during both Desert Shield and 
Desert Storm. There were 7,500 intercepts, 964 boardings, and 51 ships carrying more 
than one million tons of cargo were diverted. Only 11 cases involved warning shots 
and/or take downs.  
  In terms of activity by region, 1,673 of the inquiries (22%) took place in the Red 
Sea and Gulf of Aden, and 6,000 (78%) took place in the Gulf of Oman and the North 
Arabian Sea. However, 879 of the boardings (91%) took place in the Red Sea and Gulf 
of Aden, and 85 (9%) took place in the Gulf of Oman and the North Arabian Sea, and 45 
of the diversions (88%) took place in the Red Sea and Gulf of Aden, while only 6 (12%) 
took place in the Gulf of Oman and the North Arabian Sea. This pattern reflects both the 
fact that Iraq made many attempts to smuggle in goods through Aqaba in Jordan, and the 
effort of the MIF to avoid direct military confrontations in the Gulf.93  

The Impact of the Interdiction Effort: The Limits of Embargoes and 
Sanctions 

 While the US carried out 57% of the actual boardings, 43% were carried out by 
other MIF countries, and allied vessels supported the US boardings in a number of cases. 
The 19 Coalition countries involved used more than 165 ships. The end effect was to 
virtually blockade the country and deny Iraq virtually all of its oil revenues, which 
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deprived it of both 95% of its pre-war revenues and its international credit. While the 
MIF effort did not halt all shipping in Kuwaiti and Iraqi waters, only a very low volume 
of shipping took place, which  not only put serious economic pressure on Iraq, it halted 
virtually all imports that might have allowed Iraq to improve its forces and defenses for 
combat in Desert Storm. 
 This experience raises lessons regarding future combat: 

o First, as has already been mentioned, UN or other resolutions calling for 
international action or sanctions should contain suitable enforcement provisions.  
o Second, informal cooperation worked, although it took time to reach agreements 
and make this cooperation effective. The situation might have been very different 
if Iraq had actually invaded Saudi Arabia. Preplanning and efforts to standardize 
communications, procedures, rules of engagement and the other aspects of 
international efforts to enforce sanctions and embargoes would help in future 
operations -- particularly if the forces involved cannot build on the legacy of 
cooperation already established in NATO and ANZUS.  
o Third, enforcement cannot be purely military in character. It must both be both 
supported by diplomacy, and subject to political rules of engagement. No planning 
can anticipate all the necessary requirements, but developing some broad standard 
guidelines might help. 
o Fourth, actual boarding operations require an overwhelming use of force, proper 
equipment, and specially trained forces to minimize the risk of resistance or a 
major incident.  
o Fifth, many of the detailed problems that occurred in enforcing sanctions cam 
because merchantmen had no previous guidance in what procedures to follow. 
Developing standard procedures, and educating merchantmen and shippers in them 
before a crisis, could make future embargoes more efficient, and reduce the risk of 
incidents involving innocent parties.  
o Finally,  the value of such naval operations must be kept in careful perspective. 
They succeeded because the countries on Iraq's borders acted to enforce the 
embargo, and/or because naval operations could interdict movements to ports in 
Jordan.  

 It is also important to point out that the strategic effects of the UN sanctions and 
embargo were limited. There is no precise way to determine how much impact the 
various measures had on Iraq's politics and economy before Desert Storm began, or how 
much more effective Iraq would have been if it had military resupply. Events since 
Desert Storm have shown, however, that the Iraqi government is more than willing to 
impose continuing hardship on its people, rather than give up its weapons of mass 
destruction and pay reparations. Further, they have shown that Iraq has been able to 
rebuild much of its military capability in spite of a combination of the 
embargo/sanctions, and a devastating defeat by Coalition forces.  
 Embargoes and sanctions can be important, but there are few -- if any -- cases in 
military history where their real-world effectiveness has approached the effectiveness 
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predicted by their proponents. As events in Bosnia have shown since Desert Storm, they 
have severe limits as an alternative to the use of force in either liberating a country or in 
peace enforcement.  

The Prelude to the Conflict: Planning for Desert Storm 
 The decision to launch an offensive may seem inevitable in retrospect, but US 
planners began their planning at a time when they were confronted by grave 
uncertainties as to Iraqi military capabilities and intentions, and by intelligence estimates 
that led them to exaggerate Iraqi ability to defend and counterattack, and to inflict 
casualties on the Coalition. As a result, planning began under several conditions that had 
a major impact on the future: (a) Iraq had just won a major military victory over Iran and 
was in full control of Kuwait, (b) Iraq was building up its ground forces in the KTO far 
more quickly than the US and Coalition could build up forces in the Southern Gulf, (c) 
the US had not fought a major regional conflict since Vietnam, which it had lost, (d) the 
reforms and tactical and technological innovations in US military forces had great 
potential but had never been proven in combat, (e) US planners faced the risk that Iraq 
might escalate to chemical and biological warfare, and (f) US planners operated in a 
political-strategic climate where victory had to be quick, decisive, and minimize both 
allied military casualties and collateral damage to Iraqi civilians and civil facilities to 
ensure the support of domestic and world opinion and to protect the Kuwaitis under Iraqi 
rule.  

The Race to Save Kuwait and the Problem of Foreign Hostages 
 By late 1990, the UN sanctions and embargo had clearly failed to bring an early 
withdrawal from Kuwait. The UN had succeeded in freezing more than $3 billion in 
Iraqi assets worldwide, cut off international credit, and denied Iraq more than 95% of its 
pre-war export revenues. However, CIA studies showed that virtually all of the burden 
of the UN measures was passed on to the Iraqi people. They were not inhibiting Iraq's 
military build-up, delaying its race to acquire nuclear weapons or deploy more weapons 
of mass destruction, and they were not halting the systematic looting and destruction of 
Kuwait or persecution of the Kuwaiti people, or having a major impact on Iraqi combat 
effectiveness.94  
 The result of months of UN negotiations with Iraq had also produced a grim 
history. Kuwait was systematically being destroyed as an independent state. As early as 
August 6, Iraq had announced that it had sent in forces at the invitation of Kuwaiti 
officers to support a progressive coup against the Emir and was withdrawing. It then 
staged a show piece withdrawal near Abdally on the northern Kuwaiti border. On 
August 8, Iraq began what became a full scale campaign of attacks on Saudi Arabia and 
Egypt for cooperating with the US. On August 12, Iraq announced that it would not 
withdraw from Kuwait until all "issue of occupation" in the Middle East were resolved, 
including Israeli withdrawal from the West Bank and Gaza and Syrian withdrawal from 
Lebanon. This was followed by the formal announcement that Kuwait had become the 
19th province of Iraq. 
 Kuwaiti civilians were supposed to be protected by the Geneva Convention for 
the Protection of War Victims of 1949, and Kuwaiti prisoners of war were supposed to 
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be protected by the older Geneva Convention, and even resistance fighters had some 
rights under international law. In practice, however, the Iraqi intelligence services and 
Directorate of Military Intelligence had begun arrests and seizures of property less than 
a week after the invasion.  
 While accounts of Iraqi atrocities against Kuwaiti civilians have sometimes been 
exaggerated, Iraq used many of the methods against the Kuwaitis in 1990 and 1991 that 
it had used against its Kurds in 1988 and 1989. These steps included deportations to 
detention centers in Iraq, and often abuse, torture, and executions. Early in the war, Iraqi 
troops broke into the Central Bank of Kuwait, and removed all gold and hard currency 
reserves. Soldiers also looted markets and homes, while "volunteers" were sent in from 
Iraq to occupy the "19th province," and license plates and official documents were 
issued referring to Kuwait as the 19th province. While there is no way to verify Kuwait's 
claim that up to 1,000 Kuwaitis were executed during the occupation,  this figure is at 
least possible.  
Iraq started using trucks to seize the cargo containers at the port of Ash-Shuwaykh in 
mid-August, and used Iraqi ships to move loot from Kuwait to the port of Umm Qasr. 
This looting was so endemic that Coalition troops found buildings full of loot after the 
liberation of Kuwait City, and even the abandoned Iraqi military vehicles on the roads 
north were generally full of Kuwaiti civilian goods. This situation grew steadily worse 
after mid-November, when Iraq began to deploy substantially more troops into Kuwait, 
and build-up its military presence in and near populated areas. 
 On August 17, Iraq began to round up all Western and Japanese nationals in 
Kuwait, and then held them in hotels in Kuwait City or transported them to Baghdad. 
Iraq instructed all foreign embassies to leave, and Iraq announced on August 19, that as 
many as 10,000 foreigners in Iraq would be seized and used as "human shields" at 
strategic sites, power plants, and oil facilities. (Ironically, it was radioactive residue on 
the clothing of some of these hostages that may have helped confirm some of the details 
of Iraq's nuclear weapons effort.) The resulting arrests included 350 passengers on a 
British Airways 747 that had been refueling in Kuwait City . While Iraq did not formally 
arrest Soviet nationals and make them human shields, it did bar the 3,200 Soviet 
contractors and military in Iraq from leaving the country.   
 These actions provoked a level of international reaction that gradually led Iraq to 
release its hostages. Iraq announced on August 28, that women and children would be 
allowed to leave, although the first releases did not begin until September 6.  It made 
selective releases of hostages during October, and then announced on November 18, that 
all hostages would be freed between December 25 and March 25. It is important to note 
that this announcement meant that Iraq would keep its human shields through the 
beginning of the rainy season, after consolidating many aspects of its seizure of Kuwait, 
thereby making it more difficult for the Coalition to launch an offensive.  
 Iraq seems to have released its hostages because its tactics had the opposite 
effect on world opinion from the one that Iraq expected. Instead of reducing Western 
willingness to use force, it increased it. It also caused growing problems with the Soviet 
Union at a time when Iraq was seeking Soviet help in blocking the UN from using force, 
or in finding a way out of the crisis that would have allowed it to retain much of Kuwait. 
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As a result, Iraq began to release Soviet nationals on December 3, and agreed to release 
all 3,200 on December 4. On December 6, Saddam Hussein announced that all hostages 
would be released. The first hostages left on December 9, and the departures were 
complete by December 15. 
 Iraq's failure to use civilians successfully in unconventional war should not, 
however, be seen as a "lesson" of the conflict. It is unlikely that these releases would 
have taken place if Iraq had realized how serious the Coalition really was about the use 
of force after January 15, or that it could not succeed in deferring or vitiating the UN 
deadline. Further, the hostage issue did nothing to protect the Kuwaitis. The tensions 
between the UN and Iraq, and the rise of a Kuwaiti resistance, made things far worse. 
Property seizures, deportations, arrests, torture, and executions accelerated. Iraq made 
increasing use of Palestinians as informers, and as operators of Kuwaiti facilities, as well 
as recruiters of Iraqi volunteers. The country was stripped of ordinary items like tires 
and diapers. Museums and medical facilities were looted, and most Kuwaiti businesses 
and shops ceased to operate.95 

 Initial Steps in Planning an Offensive to Liberate Kuwait 
 It is easy to lose sight of the military and strategic uncertainties that the US and 
Coalition faced in planning an offensive and building up the capabilities to execute an 
offensive, or argue that it might have been possible to use less force. The previous 
description of the problems that the Coalition experienced in executing Desert Shield, 
however, is equally applicable to the problem of executing an offensive. Such planning 
was not simply a matter of deciding how best to use force to win diplomatic objectives. 
In today's world, war means a battle for public opinion and political support, and 
consideration of the post-war political consequences of combat. Denying the need to 
manipulate political and public opinion, and react to such pressures, is not only 
unrealistic, it is impractical and stupid. 
 US histories of the war indicate that Secretary Cheney ordered the Joint Chiefs 
and USCINCENT to begin developing an offensive option as early as August 4, if Iraq 
should engage in further aggression or kill Kuwaiti and foreign civilians. The first 
tangible plan for such operations seems to have been a draft by the Deputy Director of 
Plans for warfighting concepts of the USAF, which was briefed to USCINCENT on 
August 10. The next day, after General Colin Powell, the Chairman of the Joint Chiefs 
(CJCS), reviewed the briefing, he directed the air staff group that prepared the plan to 
expand the planing group to include the Army, Navy, and Marine Corps; after which the 
detailed planning proceeded under the authority of the Director of Operations for the 
Joint Staff (J3).96 
 By August 25, USCINCENT was ready to brief the Secretary of Defense and the 
CJCS on a four phase offensive campaign using a coordinated multi-axis attack with 
forces from all four US military services. He indicated that it would take eight months to 
assemble the necessary forces for a ground offensive and that would have four key 
phases: 

o Phase I: Strategic Air Campaign  against Iraq 
o Phase 2: Kuwait Air Campaign  against Iraqi air forces in Kuwait 
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o Phase 3: Ground Combat Attrition  to neutralize the Republican Guard and 
isolate the    battlefield 

o Phase 4: Ground Attack  to eject Iraqi forces from Kuwait. 
 A chart that General Schwarzkopf presented to the Secretary of Defense during 
this briefing summarized this strategy in terms that came close to prophecy: "We will 
offset the imbalance of ground combat power by using our strength against his weakness. 
We will initially execute deception operations to focus his attention to defense, and 
cause an incorrect organization of his forces. We will initially attack into the Iraqi 
homeland using air power, to decapitate his leadership, command and control, and 
eliminate his ability to reinforce Iraqi forces in Kuwait and southern Iraq. We will then 
gain undisputed air superiority over Kuwait so that we can subsequently and selectively 
attack Iraqi ground forces with air power to reduce his combat power, and destroy 
reinforcing units. Finally, we will fix Iraqi forces in place by feints and limited objective 
attacks, followed by armored penetration and exploitation, to seize key lines of 
communication nodes, putting us in a position to interdict resupply with remaining 
Iraqi reinforcements, and thereby eliminate the Iraqi forces in Kuwait."97 

 A "One Corps" versus a "Two Corps" Offensive 
 During the months that followed, however, the original USCINCENT plan was 
steadily modified and expanded. The name of the phases of the plan changed  over time, 
and a major shift  in strategy came in early October. The initial plan was based on using 
power projection forces from the US, without drawing down on forces in NATO. It 
called for a single corps of US Army forces, fighting in coordination with Marine Corps 
and allied forces, and a night ground attack that would reach the Mutla Pass and the high 
ridge called the Jal az-Zawr just above al-Jahrah, to the West of Kuwait City. It was 
intended to thrust rapidly through Iraqi defenses, sweep north to the objective to cut off 
Iraqi forces in Kuwait, and then establish a secure line on the ridge. As the Department 
of Defense's report on the war later indicated,  it relied on air power and the tempo of 
operations to fight selected Iraqi forces and overwhelm them with "mass, rather than 
finesse."98    
 When a modified and fully staffed version of the original plan was briefed to 
President Bush, Secretary Cheney, and General Powell on October 11, 1990, General 
Schwarzkopf and the other USCENTCOM planners stressed the risks in terms of (a) 
major casualties, (b) the lack of any armor or heavy mechanized force that could act as a 
theater reserve, (c) the difficulties in sustaining the attack along an extended line of 
communication (LOC), (d) the risk of chemical warfare slowing operations, (e) 
problems in interoperability within the Coalition force, (f) the need for extraordinarily 
effective air attacks that could produce a protracted loss of Iraqi effectiveness, and (g) 
the risk that the war might not end quickly enough to avoid a war of attrition.  
 It was clear by October that the US had the air power to execute Phase I-III, but 
far from clear that it had the ground forces to execute Phase IV. The success of the 
USCENTCOM plan depended on one massive penetration through Iraq's defenses at an 
area about 60 kilometers west of the point where the Saudi, Kuwaiti and Iraqi borders 
joined the "tri-border" area. This allowed the attack to begin relatively close to the end 
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objective, by pass the salt marshes on the coast, take advantage of the direction of the 
main ridges in the area, and use two main access roads from within Saudi Arabia. It kept 
the gorge of Hafr al-Batin on the left, and meant that a successful penetration would 
rapidly reach the main road in Kuwait from Salemy to al-Jahrah.   
 At the same time, such a Coalition offensive meant driving through the gap 
between two full Iraqi infantry divisions, immediately encountering a third, and 
sweeping towards an objective with one armored division and one armored brigade just 
to the northwest, and an another armored division and a mechanized division 
immediately to the southwest. At least three heavy Iraqi divisions, including one 
Republican Guards armored division were positioned along roads where they could 
quickly join a counter-attack, and another mechanized division was located to the 
southwest along the road from al-Wafrah to Mina Abdullah. Even in retrospect, these 
are serious risks, and it is important to note that the Coalition air offensive did not 
succeed in paralyzing the Republican Guards divisions to the north, or any of Iraq's 
major heavy divisions in the rear of the KTO. While these Iraqi units retreated or were 
quickly defeated by a much larger Coalition ground force, they retained significant 
combat capability when the air campaign ended. 
 It is scarcely surprising, therefore, that the USCENTCOM briefing resulted in a 
policy-level demand for a plan that did not rely as heavily on a direct attack. This 
demand, in turn, highlighted the need for more ground forces to achieve quick and 
decisive results. After discussions with President Bush, Secretary Cheney gave the order 
to General Powell to go to Saudi Arabia and discuss these issues with General 
Schwarzkopf on October 12. By October 15, General Schwarzkopf had directed his 
planners to alter Phase Four to include a wider envelopment to the West, and consider an 
option with two US Army corps instead of one.  The new option was formally briefed to 
Schwarzkopf on October 21, and Powell on October 22 -- although there was a 
continuing dialog throughout this period.  
 As a result of the October 22 briefing, which took place in USCENTCOM 
headquarters, Powell directed that Schwarzkopf continue planning for a "two corps" 
attack, and agreed to seek the approval of President Bush and Secretary Cheney for the 
deployment of additional US forces which included VII Corps, the 1st Infantry Division, 
a Marine division, additional carrier battle groups, additional amphibious MEB, and 
more tactical fighter wings. Several days later, on October 27, Powell asked 
Schwarzkopf to consider ground operations against the Iraqi fixed Scud launcher 
complex near the H2 and H3 pumping stations along the pipeline to Syria in the far 
western corner of Iraq. This option was later rejected because it required a new and very 
long LOC, and diverted forces from the main attacks. The decision to initiate the ground 
campaign was left to a separate Presidential approval as the outcome of the air campaign 
became clear. 
 As Chapter Eight describes in detail, expanding the attack to use two full US 
Army corps offered major advantages. It allowed the Coalition to take advantage of  air 
power during Phases I-III with far less risk and dependence on the exact effect of the air 
attacks -- effects which planners recognized from the start could be difficult to assess. It 
allowed massing of Coalition forces -- which were not planned to include two US Army 
corps,  one Marine Corps, a corps with two Egyptian divisions and one Syrian division, 
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and a Saudi-led Arab corps with Saudi and other GCC forces.  It ensured that a high 
tempo of operations could be sustained, allowed the Coalition to bypass part of the Iraqi 
fixed defenses and obstacles,  and offered the advantage of surprise.  

Continuing Problems in Power Projection and the Build-Up of Heavy 
Forces 

 In retrospect, it might be asked why it took the so long to raise the issue of the 
need for a larger scale offensive. Seen in context, however, it was only in October that 
Coalition forces reached levels that gave them a secure capability to defend against Iraq 
-- much less attack -- even though the Coalition capability was limited by the rate of US 
build up in the area. The total US forces in the USCENTCOM region were only 30,033 
by August 14. They had doubled to 82,806 on August 28, but only 24,999 were Army 
forces. By September 26, the US had 175,673 men and women in theater, but only 
65,374 were in the Army and nearly half of these were support forces. 
  It was not until October 17, that the US Army had more than 100,000 men and 
women in combat-related forces in theater (when total US forces were 211,630), and this 
force was to more than triple to 304,648 personnel during the height of Desert Storm. 
The US Army had a total of only 118 main battle tanks in theater on September 1, and 
only 232 as late as October 1. All of these tanks were M-1s rather than the much 
superior M-1A1.99 The US Marine Corps, which could build up its manpower more 
quickly than the Army had only 40 tanks on September 1, and 140 on October 1, 
although it needed 225 tanks for Desert Storm. The US Army and US Marine Corps 
ultimately used over 2,000 tanks during Desert Storm, nearly three quarters of which 
were the M-1A1.  
   Even on November 5 -- which was C+90 -- the most rapid build-up in US 
military history had still left US ground forces with very serious limitations. The US 
XVIIIth Corps, which would have had to do virtually all of the fighting in the original 
attack plan for Desert Storm, had a total of only 763 tanks, 368 TOW vehicles, 1,494 
other armored fighting vehicles, 444 tube artillery weapons, 63 MLRS, 18 ATACMS, 
227 attack helicopters, 741 support helicopters, 24 Patriot launchers, 24 Hawk 
Launchers, 117 Vulcan AA guns, and 320 man-portable Stingers. The other elements of 
US forces were still relatively lightly equipped and the total US land force holdings on 
November 1,  were 857 tanks, 526 artillery weapons, 63 MLRS, 9 army tactical missile 
systems,  273 attack helicopters, and 788 support helicopters.  
 Other Coalition states also had problems. The British 7th Armored Brigade was 
still reinforcing at the start of November, and did not close until November 20.100 The 
British force had no tanks until well into October. Deploying and sustaining the British 
armored force was a major problem until the last days before Desert Storm.101  Arab 
formations like the Syrian 9th Armored division were just beginning to deploy to Saudi 
Arabia. 
 Iraq still seemed formidable by comparison. In mid-October, the US estimated 
that Iraq built up to a peak of nearly 300,000 troops in the KTO.102 US intelligence also 
estimated that Iraq could draw on a total national order of battle with 5,700-7,000 tanks 
and had more than 3,000 tanks in the KTO. By late November, US intelligence 
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estimated that Iraq had a total of 28 divisions in the theater. This was roughly 60% of the 
combat power of the Iraqi Army and 40% of its divisional strength. Another six 
divisions were deploying into the KTO  -- as reserves filled in other divisions in Iraq. 
These units plugged the gaps in Iraq's first line of defense while beginning to create a 
second. Iraq had completed much of two defensive belts of mines, trenches (some of 
which could be filled with oil and ignited), and wires in the forward area. Again subject 
to the import caveat that  intelligence often over-estimated the threat, Iraq now had up to 
3,200 tanks in the KTO, 2,000 APCs, and 2,200 artillery pieces. It had deployed 150 
battalions of artillery and multiple rocket launchers in support.103 
 Expanding the scale of the Coalition involved more than adding forces. A two-
corps US attack meant planning for an envelopment operation much farther to the West, 
near Rahfa in Saudi Arabia and a road that the Iraqis had built from as-Salman to the 
border.104 This vastly increased the problem of creating a suitable support and logistic 
structure, and of providing sustainability for an armored advance. Where the original 
single US Army corps attack meant that US forces had to advance 80 kilometers into 
hostile territory, the two US Army corps attack meant advancing distances of 180 
kilometers or more, with a requirement for resupply and sustainment 100 kilometers 
deep in enemy territory.  
 Expanding the attack also complicated the training, supply, and logistic effort. 
For example, it only meant training US forces in Europe for desert war. The decision to 
convert some units to the M-1A1 tank from the M-1 meant that 325 tank crews had to 
retrain to use a new tank just as they were deploying from Europe to Saudi Arabia.105 It 
meant adapting more equipment, and obtaining more host country support. It 
complicated the problem that the French faced in supporting an offensive, and it 
complicated air support and interdiction planning to cover a much larger area. It required 
the US to deploy a larger ratio of combat support (CS) and combat service support 
(CSS) to support forces further away from Saudi ports, and meant that these support 
forces had to move directly into their forward area without marshaling and assembling 
with their equipment as fully-integrated, combat-capable formations at their debarkation 
port. Finally, it raised some initial questions about trafficability in the area of the XVIII 
Corps and VII Corps advance, although tests with armor and trucks later indicated that 
this was not a major issue.  
    At the political level, US planners faced the political reality that there was 
initially only limited domestic and international political support for an offensive. US 
public opinion clearly supported defensive action, but was more divided about offensive 
action. The House voted by 380-29 on October 1, 1990 to support President Bush in 
defensive action, and the Senate favored such action by 96 to 3 on October 3. However, 
neither of these votes, considered offensive action. The existing political climate in the 
UN was still one of hoping that sanctions and an embargo would eliminate the need for 
force, and that persuading allies to join in an offensive required them to believe that the 
offensive would produce a major victory with minimal risks. While King Fahd of Saudi 
Arabia agreed with Secretary Baker to plan for an offensive on November, 5, 1990, and 
create a joint US-Saudi command, other Arab states were far more concerned with the 
political and military risks of such an attack.106 
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A Further Build-Up of Coalition and Iraqi Forces 
 The Coalition efforts to win political and diplomatic support for an offensive, 
involved a major effort that lasted until the day the war began. Nations like the Soviet 
Union continued to seek alternatives to force, and even key Coalition members like 
France made repeated efforts to find another solution. The political struggle for 
international support and public opinion remained a key aspect of the pre-war period. 
 In military terms, however, the Coalition and national commands shifted from 
defense to offense in late October, 1990. The allies kept the Secretary General of the UN 
informed of many of these developments, and the Secretary General announced on 
October 24 that it would be legitimate for the UN to use force to liberate Kuwait if the 
sanctions failed.  The US and its allies also slowly mobilized political support for the use 
of force within the UN. A key first step was persuading the UN to pass Resolution 674 
on October 29, which specified that Iraq was responsible for all damage, injuries, and 
human rights violations in Iraq, and warning that the UN would take "measures under 
the Charter," if Iraq did not withdraw.107  
 These military and political shifts were followed by important changes in the 
Coalition and Iraqi forces in the theater. President Bush publicly announced the 
deployment of 150,000 additional US forces into the theater on November 8.108 As a 
result of the President's decision, the US added the 1st Infantry Division (Mechanized) 
and an armored brigade from the US, and the VII Corps from Germany, with two 
armored divisions and an armored cavalry regiment. It added the 2nd Marine Division (2 
MARDIV), another ATF carrying the 5th MEB, and air and logistics elements from II 
MEF. It also deployed 400 additional USAF aircraft and three more carrier battle groups.  
 On November 14, Secretary Cheney authorized the total call-up of another 
72,500 National Guard and reserve troops, including the first US Army Reserve forces. 
This raised the total authorized call up of Selected Reserves to 80,000 for the Army, 
10,000 for the Navy, 15,000 for the Marine Corps, and 20,000 for the Air Force.  On 
December 1, this authorization was raised again to 115,000 for the Army, 30,000 for the 
Navy, and 23,000 for the Marine Corps. By February, the US had deployed some 500 
additional strike aircraft from the US and Europe. 
 The US continued to use massive amounts of sealift and airlift, and airlift took 
on a new role in supporting power projection. The US had been able to deliver 0.9 
millions of ton miles (MTM) per day in Korea, 1.7 MTM in the Berlin airlift, 4.4 MTM 
during the peak airlift to Israel in the October 1973 War, and 2.0 MTM to Panama in 
Operation Just Cause. During the peak periods of Desert Shield and Desert Storm, it 
flew 17 MTM, or about four times its maximum previous performance. This airlift not 
only helped rush in forces from the US and Europe, it provided a critical amount of 
mobility within the theater. UN aircraft from Argentina, Britain, Canada, France, New 
Zealand, Saudi Arabia, South Korea, and the US all flew intratheater airlift missions for 
a total of 22,064 sorties -- the second largest mission flown after a total of 38,277 
interdiction sorties.109  
 At the same time, US air-borne tankers provided a refueling bridge for a total of 
over 1,000 US aircraft across the Atlantic and Pacific. These missions required the 
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deploying fighters to fly some 6,900 miles non-stop over a period of 15-16 hours. The 
number of refuelings required ranged from seven per flight for an F-15E, to 14 for an F-
4G.110   
 In spite of this effort, the period between early November and the beginning of 
Desert Storm was still a build-up race between the two opposing sides. On the Coalition 
side, Syria deployed the rest of its 9th Armored Division, and Egypt deployed the rest of 
its 4th Armored Division, completing the build-up of the major combat elements of what 
became called Joint Force-North. The final elements of the 1st UK Armored Division 
arrived, following the deployment of the 7th UK Armored brigade, which were fully 
deployed in later December. Additional French reinforcements arrived, along with 
support and logistic elements for other Coalition forces. By the early February, the 
Coalition deployed a total of 500 more Coalition aircraft. 
 In contrast, Iraq continued to reinforce the KTO. Saddam Hussein announced 
that he was adding 250,000 men to the KTO on November 19, claiming this would 
provide a total of 680,000 troops. Iraq announced that this would be accomplished by 
activating 150,000 more reservists and draftees, and mobilizing seven more divisions. 
As a result, build-up activity began immediately, and Iraqi forces reached a strength of 
43 division equivalents by early January, with seven armored, four mechanized, 29 
infantry and one special operations forces division and several separate brigades. At the 
time, USCENTCOM estimated that these forces included well over 500,000 men, more 
than 4,500 tanks, 2,800 armored personnel carriers, and 3,200 artillery weapons. This 
amounted to about 60% of the mobilized total combat strength of the Iraqi army, with 
virtually all of the strength that it could deploy and sustain outside of Iraq.111  
 Table 2.3, shows the trends in several key aspects of US and British 
deployments.112 It clearly shows the impact that President Bush's decision had on the 
capabilities of US forces during Desert Storm, and that the Coalition did not have 
enough armored weapons for a secure defense until October 1. It is important to note, 
however, that critical equipment deliveries were still taking place for US forces well 
after January 1, 1991, and continued during most of the air war that preceded the 
AirLand campaign. 
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Table 2.3 
 

The Growth of the US and British Forces Through Mid-January 1991 - Part One 
 
 
Force Element                       1 Sept 90        1 Oct 90        1 Nov 90       1 Dec 90           1 Jan 91* 
 
US FORCES 
 
Total US Personnel 82,806 175,653 229,154 240,599 341,754 
 
US Air Force   
 
Personnel  17,752 31,607 31,456 31,194
 39,927  
 
Major Combat Aircraft 228 422 423 448 602 
Total C4I Aircraft 40 45 46 46 55 
Special Operations Aircraft 10 26 26 26 26 
Total combat Aircraft 278 493 495 520 683 
Combat support Aircraft 155 219 240 241 290
  
Total Aircraft  433 712 735 761
 973  
US Army                           
 
Personnel  24,999 65,374 115,630 133,248
 204,286 
 
  Tanks   118 241 712
 712 838 
 Other Armored Vehicles 203 728 1565 1548 1679 
 Artillery Weapons 78 220 492 527 624 
  Attack Helicopters 50 157 226 230 301
  
   Total Helicopters 171 954 872 883 1184
  
US Marine Corps 
 
Total Personnel  18,776 40,526 41,783 39,085
 60,348 
Tanks   42 140 145
 145 225 
Other Armored Vehicles 119 480 479 511 746
  
Artillery   28 106 106 98
 160 
Fixed Wing Combat Aircraft 109 138 138 138 193
  
Attack Helicopters  34 45 47 43 43
  
Total  Helicopters  87 188 188 164
   
 
* Peak includes highest level of operational deployment, include aircraft afloat, during Desert Storm. 
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Source: Adapted by the author from Cohen, Dr. Eliot A., Director, Gulf War Air Power Survey, Volume 
V, Part I,  Washington, US Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 
53, 55-56. 
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Table 2.3 
 

The Growth of the US and British Forces Through Mid-January 1991 - Part Two 
 
 
Force Element                    1 Sept 90          1 Oct 90       1 Nov 90           1 Dec 90         1 Jan 91* 
 
US Navy 
 
Total Personnel 33,160 19,940 34,163 36,467 33,190 
Carriers 3 2 2 2 3 
Battleships 2 1 1 1 2 
Guided Missile Cruisers 2 4 8 7 5 
Cruisers 1 3 2 4 2 
Guided Missile Destroyers 2 1 2 1 1 
Guided Missile Frigates 4 3 4 3 3 
  Major combat  14 14 13 22 18 
Amphibious 4 1 5 5 4 
Mine 4 4 1 4 4 
Combat aircraft 339 204 283 283 339 
C-2A airlift 3 0 0 0 2
 2 
BRITISH FORCES** 
 
British Army 
 
Challenger tank 116 - - 140 140 
Scorpion lt. tank - - 8 18 18 
Infantry Fighting Vehicle - - 75 75 75 
Armored Reconnaissance Vehicle - - 18 18 18 
   Other Armored Vehicles - - 101 111 111 
Major Anti-Tank Weapons 
   Crew Served Launchers - - 0 24 24 
    Armored Vehicle - - 4 4 4 
155mm SP Arty 24 - - 24 24 
 
* Peak includes highest level of operational deployment, include aircraft afloat, during Desert Storm. 
** The details of the British build-up remain classified.  
 
Source: Adapted by the author from Cohen, Dr. Eliot A., Director, Gulf War Air Power Survey, Volume 
V,  Washington, US Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 53, 
55-56. 
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Force Deployments in the New Offensive Plan 
 The outline of the new CINCENT plan for an offensive to liberate Kuwait was 
briefed to allied commanders at a conference in Dhahran on November 14, although the 
actual operational plan was not completed in detail until December 16.113 The plan now 
called for XVIII Airborne Corps to be used in the far west in the vicinity from as-
Salman to as-Samawah. The US Army VII Corps forces, being deployed out of Europe, 
became the main strike force for the envelopment from the West and destroying the 
Republican Guards. They were to strike towards Basra from positions about 110 
kilometers east of Rafha to the gorge of al Batin on the east.  
 Supporting attacks were to be carried out across the Saudi-Kuwaiti border by the 
Joint Forces Command North (Egyptian, Saudi, and Syrian forces), the I MEF, and the 
Joint Forces Command East (Saudi and GCC forces). The units in the Joint Forces 
Command North were to cross the border in the area east of the Gorge of al-Batin  to the 
point where the Kuwaiti border turns south. The Marine Corps and the British forces 
were to strike north from the MARCENT area, to positions slightly to the West of al-
Wafrah, while the units in the Joint Forces Command East were to strike up the coast. A 
US heavy division was to be assigned the role of theater reserve.   
 The presentation of this plan did not immediately lead to comprehensive or 
formal allied efforts at planning the offensive at this time, although informal discussions 
took place between the military representatives of Coalition forces throughout the period.  
Allied commanders continued to concentrate on defensive planning for Desert Shield, 
while the US assumed the responsibility for planning the offensive. 
 At the political level, further action was also required to obtain the support of the 
UN. US, British, Saudi, Kuwaiti,  and other Coalition diplomats worked hard to obtain 
agreement to the use of force to liberate Kuwait. While they met significant initial 
opposition, they obtained the Security Council votes to pass such a resolution by late 
November.114 This involved a considerable amount of compromise, and the US only 
seemed to have gotten the necessary votes by accepting a compromise with the Soviet 
Union that delayed the deadline for the use of force from January 1, 1991 to January 
15.115  
 Nevertheless, the UN Security Council passed Resolution 678 -- approving a 
January 15 deadline -- on November 29, 1990. The Security Council acted because 
Saddam Hussein and the Ba'ath party elite not only refused to withdraw from Kuwait, 
but proceeded to systematically terrorize the Kuwaiti people and loot the country. As a 
result, the Security Council authorized the nations allied with Kuwait "to use all 
necessary means" if Iraq did not withdraw from Kuwait by January 15, 1991.116 

Operational Imperatives and the Lesson of Deception 
 Full scale cooperative planning for the offensive began on December 10, 1990, 
and Saudi Arabia and Egypt assumed responsibility for planning as the designated 
planners of the Arab-Islamic forces. A combined warning order was issue to Coalition 
forces to begin full scale operational planning for the liberation of Kuwait on December 
15, and the resulting plans received two days of review by Secretary Cheney and 
General Powell in Riyadh on December 19 and 20. The meeting also agreed on the 
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following operational imperatives in launching an  offensive against the Iraqi forces in 
the KTO:117 

o Achieve air superiority to allow Coalition forces freedom of movement and    
maneuver 
o Reduce the combat effectiveness of Iraqi armor and mechanized forces in the 
KTO to about half of their pre-attack level, through Coalition air power; and 
reduce selected brigades to the point that the surviving units are no larger than a 
battalion 
o Accept losses no greater than the equivalent of three companies per Coalition 
brigade 
o Use operational deception to fix or divert Republican Guard and other heavy 
units away from the main effort  
o Use tactical deception to facilitate the penetration of barriers 
o Insure that friendly LOCs can support minimum daily supply requirements 
o Use strategic deception to portray a defensive posture 

 It is important to note that the emphasis on deception in these operational 
imperatives was not an afterthought or a matter of rhetoric. The value of consistent 
efforts at deception is a major lesson of the war. USCENTCOM emphasized the need 
for a comprehensive deception plan to conceal its intentions, as well as the Coalition's 
maneuver plans from the first days of planning the offensive to the final execution of the 
ground offensive. 
  The basic deception plan was to convince Iraq that the Coalition would attack 
directly north into Kuwait, supported by an amphibious attack.118 This effort was 
intended to divert Iraqi forces away from the West, and fix them in a defensive position 
all along Kuwait's coast. As a result, the US Navy repeatedly approached the coast and 
entered the northern Persian Gulf. The Marine Corps held repeated exercises along the 
Gulf and the Omani coast. Highly visible land training and air refueling exercises took 
place in surges in the area near the coast and south of Kuwait. The air attack plan was 
also altered to reduce the number of attacks in some places in the West, while raids and 
Special Operations Forces activities were planned to reinforce the impression that the 
Coalition was coming through Kuwait and across the shore. The US Marine Corps and 
Joint Force East Operations were structured and timed to give this impression. 
 The emphasis on deception also affected some aspects of the Coalition build-up. 
Intelligence indicated in early November that Iraq was shifting forces to the West, and 
could deploy three more infantry divisions into the KTO during the next two-three 
months. As a result, USCENTCOM decided not to build up a major supply depot at 
King Khalid Military City to support the offensive in the West, or carry out an early 
build-up of the combat forces for the offensive. Instead, Coalition forces were kept in 
base camps in Eastern Saudi Arabia. They were only moved west, once the air offensive 
could shield their movements, and allow them to systematically attack Iraqi 
reconnaissance capabilities. The US Army  1st Division was kept in the east, to simulate 
the activity of the divisions that were moving west, while the 1st and 2nd US Marine 
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Divisions were assigned the role of conducting combined arms raids on the Kuwait 
border to confuse the Iraqis. Operational security practices were also structured to 
reinforce the deception plan.   

The US Decision to Go to War: The Lesson of "Consensus" and the 
Need For Changes in the War Powers Act 

 In spite of these preparations for war, the Coalition made a wide range of 
attempts to find a diplomatic solution, particularly in the final days before the UN 
deadline expired. For example, the European Community held a special session in later 
December to propose new initiatives, and President Bush offered to send Secretary of 
State Baker to negotiate with Iraq's Foreign Minister Tariq Aziz on January 3, 1991. 
This meeting took place in Geneva on January 9, 1991, but had no useful results. In fact, 
the Ba'ath Party newspaper threatened to expand the war outside the Gulf on December 
30, 1990, and the Iraqi government notified the Diplomatic Corps in Baghdad that it was 
relocating functions out of the capital in preparation for war on January 3, 1991.119 
 Like many of its allies, the US was also confronted with the need to mobilize 
public and legislative support for the offensive. While there had never been any serious 
problem in obtaining support for strong defensive action, but many in Congress had 
grave reservations about the potential cost of the war in terms of US lives, and/or 
opposed offensive action on more ideological grounds, and felt that the UN sanctions 
and embargo should be given more time. At the same time, public opinion remained 
uncertain. Public opinion polls generally showed that the American people were more 
prepared to take military action than the Congress; however, the results depended so 
much on the precise way in which questions were asked, that they could scarcely be 
described as decisive.120 
 The US was also unprepared to reach a clear political consensus on war fighting. 
The War Powers Act, that Congress had legislated after Vietnam, had constitutional 
uncertainties. More importantly, it left ambiguities about preparation for conflict, the 
size of a conflict that required Congressional action, and the kind of information that 
should be reported. While most of the senior leaders of Congress recognized this 
situation -- and these weaknesses had been repeatedly debated during the US 
intervention in the Gulf in 1987-1988 -- no action had be taken. President Bush and the 
White House initially had no clear picture of how best to approach the Congress and the 
issue of obtaining a popular consensus. They approved the offensive to liberate Kuwait, 
and a massive build-up of US forces, without reaching an internal decision as to exactly 
how to present the issue to Congress. 
 These preparations presented a growing problem between the White House and 
the Congress, once it was clear that the US was deploying forces for an offensive, and 
one that affected both the opponents and supporters of military action. Congressional 
leaders were given their first real brief on the offensive plan, and the required US forces 
on November 8.121 As a result, Congressional leaders announced on November 13, 1990 
that Congress would hold hearings on the Persian Gulf in December. Many members of 
Congress came to believe that Congress should call a special session to consider 
legislation giving the President authority to launch offensive actions against Iraq in the 
place of a formal declaration of war. On November 20, 1990, 45 members of the House 
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of Representatives filed suit in the US District Court in Washington to force President 
Bush to seek congressional approval before the launching an attack against Iraq. While 
this action in the courts had little direct legal effect, it did help force the debate, and 
eventually led to agreement between the White House and the Congress that some form 
of legislative action would be required. 
 A congressional vote became a certainty on January 8, 1991, when President 
Bush sent a letter to Congress asking for a resolution approving the President's use of 
"All necessary means" to remove Iraq from Kuwait.  The House of Representatives 
voted by 302 to 131 on January 12, 1991 for H.Con.Res.32, which reaffirmed Congress's 
constitutional authority to declare war, and stated that any offensive action by the United 
States against Iraq required congressional approval. At the same time, the House voted 
for war. House Joint Resolution 33 -- stating that the economic sanctions against Iraq 
should be upheld, and that any future military action required congressional 
authorization -- was defeated by a vote of 250:183. House Joint Resolution, which gave 
the President permission to use military force to enforce UN. Resolution 678 to compel 
Iraq to withdraw from Kuwait passed by a vote of 250:183.122 
 The Senate followed the same path. The Senate defeated Joint Resolution 1, 
which stated that the economic sanctions against Iraq should be upheld and that future 
US military force must be approved by Congress, by a vote of 53:46. The Senate 
authorized the President to use military forces to expel Iraq from Kuwait in compliance 
with UN. Resolution 678 by a vote of 52:47. The Senate then voted by unanimous 
consent to substitute the House resolution for the Senate resolution, completing joint 
action in favor of war.  President Bush signed House Joint Resolution 77 into law (PL 
102-1) on January 14, 1991.123 
 The precise politics that led to these votes have little importance to the future, 
but the uncertain process that shaped the result does. Clearly, the Congress needs to first 
reform the War Powers Act, or resolve how the US should seek legislative approval for 
military action. The basic problem of how to authorize military action remains.  
 Second, a more timely approach is necessary for decision-making. By the time 
the Congress acted, the US had already deployed massive military forces that could only 
be of use in an offensive and that could not be kept in theater for extended periods of 
time: The climate, supply constraints, and the need to fight when technology could 
maximize US advantages in terms of all-weather and night warfare capability effectively 
"mortgaged" the US presence in the Gulf.  
 Finally, it is one thing to make a decision and another thing to make an informed 
decision. Most of the members of the Congress voting on the authorization issue had 
little real information about the nature of the war they were voting for. The leadership 
was briefed on some aspects of the battle plan, but were not given a meaningful picture 
of the entire battle plan, nor a detailed net assessment of the forces engaged, or a 
detailed estimate of probable losses. The US not only did not have a clear legislative 
process, it did not have a clear process to ensure timely legislative action before forces 
were effectively committed to combat, and it did not have a well-defined process for 
determining what information should be provided to Congress. In this regard, however, 
they had far more information than the legislatures of Britain and France.  
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 There is nothing new about democracies muddling into war. The problem is that 
it is far easier to muddle in, than it is to muddle out. The Gulf War indicates that a much 
better process is needed to handle virtually every aspect of the decision to go to war.124 

The Final Preparation for Desert Storm 
 By the time that actual fighting began on January 17, 1991, the Coalition had had 
nearly six months to prepare for war, motivated by the added stimulus that it had no way 
to be certain how much Iraq knew about Coalition plans, whether Iraq would use 
chemical and biological weapons, or whether it would remain on the defensive. It had 
had time to bring its forces to readiness levels that in many cases exceeded peacetime 
readiness. It had had time to reorganize, reequip, retrain, and adapt its forces, equipment, 
and tactics. It had had time to resolve many of the problems of coalition warfare, and 
restructure national methods of fighting combined arms and combined operations 
combat to local conditions. The Coalition had been able to restructure its offensive war 
plan to nearly triple key combat elements, and conduct a process of nearly constant 
adaptation and innovation.  

The Build-Up of the Coalition Forces  
 The pace of the Coalition build-up during the final days before Desert Storm is 
indicated by the number of additional US ground forces deployed between December 1, 
1990 and January 15, 1991. The US Army increased its number of heavy brigades from 
7 to 17, the Marine Corps increased its Amphibious Brigades from 4 to 7, and its 
number of MEFs from 1 to 2. The total number of fully deployed combat ready brigades 
and support forces in US land forces -- including the six US Army light brigades that did 
not increase in number -- rose from 19 to 32.125 By December 1, 1992, the total US land 
strength included 867 main battle tanks, 546 artillery pieces,  63 MLRS, 18 Army 
tactical missile systems, 273 attack helicopters, and 777 support helicopters. This total 
increased to 939 main battle tanks by December 15.126  
 US personnel strength reached 300,000 for the first time on December 22, and 
rose to 334,921 on January 1. By this time, the total US land strength included 1,046 
main battle tanks, 650 artillery pieces,  90 MLRS, 18 Army tactical missile systems, 344 
attack helicopters, and 1,016 support helicopters. US combat aircraft included 116 air-
to-air, 385 air-to-ground, and 318 dual role aircraft. US personnel strength totaled 
408,876 on January 12. By this time, the US had also moved 396, 378 personnel and 
362,631 tons of cargo into the theater by air.127  
 On January 15, 1991, the last day of Desert Shield, US land strength included 
1,110 main battle tanks, 2,426 other armored and armored fighting vehicles, 711 artillery 
pieces,  121 MLRS, 18 Army tactical missile systems, 383 attack helicopters, and 1,120 
support helicopters. Total US manpower had reached 422,041, with 245,290 Army, 
52,160 Navy, 73,622 Marine Corps,  46, 523 Air Force, and 3,173 special forces.128  
 The British force had 117 Challenger tanks, 111 armored fighting vehicles, 24 
artillery pieces, and 15 helicopters in theater on January 1. The rest of the British 1st 
Armored Division closed in theater on January 9, 1991, and arrived in combat ready 
form to its forward position on January 31. Syria's 9th Armored Division had closed on 
December 31, deploying all of its T-62 tanks. The final elements of the French 6th Light 
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Armored Division (7,000 men) reached Yanbu on January 7, and were deployed in the 
Northern Area during January 12-15. The Egyptian 4th Armored Division (13,700 
personnel) also reach Yanbu on January 7, and deployed to the northern area on January 
11.129 
 It is interesting to note that massive air activity took place during Desert Shield 
before the air war began. At the beginning of December, Coalition air units had already 
flown a total of 46,683 sorties. These included 2,326 combat air patrols, 3,426 air-to-air 
combat training sorties, 14,621 air-to-ground training sorties, 469 tactical 
reconnaissance sorties, 421 strategic reconnaissance sorties, 2,800 electronic 
reconnaissance sorties, 253 AWACS sorties, 4,831 refueling sorties, and 17,536 
refueling sorties.130 This total again makes it clear just how critical it was to the 
Coalition to have five and one-half months to prepare for war. The Coalition flew about 
twice as many training and reconnaissance sorties during Desert Shield as the Israeli Air 
Force flew during the entire October War. 

Coalition Forces in Mid-January, 1991: Racing Heavy Forces into the 
Theater 

 By mid-January, the Coalition had received contributions of various kinds from 
50 countries. It included military forces from 38 countries, and troops from 31 countries.  
According to US estimates, the Coalition had a total of 540,000 troops in theater, and 
1,736 combat aircraft from 12 Coalition countries, plus 60 B-52s waiting outside the 
theater. Naval forces included six carrier battle groups, two battleships, several 
submarines with cruise missiles, and an amphibious force with 17,000 US Marines -- the 
largest amphibious task force since the Korean War.  
 This scarcely completed the Coalition build-up. Various countries continued to 
deploy forces once the air war began. This build-up after D-Day (January 16, 1991) was 
critical in terms of the US ground strength and ability to achieve the Coalition's success. 
Although the headquarters of the US VII Corps closed on January 13, 1991, the final 
elements of the 1st Division did not close until January 22. The 1st Armored Division 
became the "first combat ready division in the US VII Corps on January 28. The US did 
not complete its final deployment of 20 Patriot and 24 IHawk surface-to-air missile units 
in combat ready form until February 1, 1993, and the last major combat unit to reach the 
theater -- the US 3rd Armored Division -- closed on February 6, 1991.  
 Even then the VII and XVIII corps were each still missing an artillery brigade. 
The XVIII Corps only became ready for deep cross-border operations on February 7, 
although the VII Corps was nearing this status. The VII Corps only received closure of 
its final artillery brigade on February 18, and the XVIII Corps on February 22. Although 
it was not needed, the US also only completed equipping those forces that struck into 
Iraq with full chemical protection gear in mid-February, and never had all the equipment 
that it needed to protect the units in the rear.131  
 These problems in deploying and preparing US forces for the land offensive 
created some uncertainties within the US command. The problems in closing US heavy 
forces in time for the UN deadline were well known by mid-December, 1990, and it was 
clear that the US could not possibly provide the heavy armor that it needed by the time 
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that the UN deadline expired. When Secretary Cheney and General Powell arrived for 
briefings in Riyadh on December 19, 1990, the Deputy Commander of USCENTCOM -- 
Lt. General Calvin A. H. Waller -- stated to the press that US Army forces would not be 
ready for "combat activities" on January 15, and was reported to have said that he could 
not "imagine" President Bush ordering the offensive on that date.132  
 The media reaction to this statement immediately led to statements reinterpreting 
Waller's statements by the White House, and the Press Secretary reiterated that, "what he 
really said is they might not be as ready as they would like to be...for all the 
contingencies. We are assured they will be ready to do whatever they are called upon to 
do."133 Secretary Cheney's staff issued a statement the next day that was considerably 
more frank, and made it clear that the Coalition and US air forces would be ready for an 
offensive before the land forces. They also indicated on background that the air 
campaign might begin before the land campaign.134 
 The decision to begin an air campaign that could be extended according to need 
before the land forces were ready was certainly prudent, and involved minimal risk. At 
the same time, it is important to note that this risk was far smaller than USCENTCOM 
thought at the time. As Chapter Six documents, Iraqi capabilities were actually about 30-
40% lower than USCENTCOM's threat estimate. In this case, inaccurate intelligence did 
not paralyze effective action, but the value of accurate intelligence is clear. 
 In any case, the US built up its forces to a total of 454,100 men and women. It 
had seven US Army and two US Marine Corps Divisions, a total of over 110 naval 
vessels, 1,215 fighters and fighter bombers, 1,600 fixed-wing aircraft of all types, over 
340 attack helicopters, and 1,500 helicopters of all types.135 It deployed an armored force 
that reached over 2,000 tanks and over 2,500 other armored vehicles.136 
 Allied forces in the theater reached a peak of more than 200,000 troops, 1,200 
tanks, 750 aircraft, and 60 warships.137 These forces are described in detail in Chapter 
Three, and counts of their strength differ according to what is counted as in-theater and 
forward deployed. In broad terms, Britain contributed 43,000 British troops with 170 
tanks, an armored division, 72 combat aircraft, and a naval task force. France 
contributed 16,000 troops, attack helicopters, a light armored division, and combat 
aircraft. Saudi Arabia deployed  118,000 troops, 550 tanks, 179 aircraft, and over 400 
artillery bases. Egypt contributed 40,000 troops, two armored divisions and 250 tanks.  
Syria contributed 20,000 Syrian troops and two divisions.  
 Other allied nations, including Canada and Italy, contributed air and naval forces, 
and Oman, Qatar, and the United Arab Emirates deployed a significant portion of their 
small forces. Allied forces contributed a total of 66 ships from 12 countries. 138 The 
contributions made by other states are shown in Table 2.4 



Lessons of the Gulf War 94 

Table 2.4 
 

Smaller Allied Contingents in the Coalition Forces in Desert Storm 
 
Country                  Land Forces                       Naval Forces                          Air Forces     
 
Afghanistan  300 Mujahideen - - 
Argentina 450 troops 2 frigates  2 C-130s 
Australia - 1 Guided missile frigate
  
  1 Destroyer 
  1 Supply Ship 
Bahrain 3,500 troops - - 
Belgium - 2 Minesweepers 1 
Fighter squadron 
   in Turkey 
Canada 1,700 troops 2 Destroyers 18 CF-
18 fighters 
Czechoslovakia 200 man chemical - - 
 defense unit 
 150 man medical  team 
Denmark - 1 Corvette - 
Germany - - 1 Fighter squadron 
   in Turkey 
Greece - 1 frigate - 
Hungary 40 man medical team - - 
Morocco 2,000 troops - - 
Netherlands - 2 frigates 1 Fighter 
squadron 
   in Turkey 
Niger  480 guards for Mecca - - 
Norway - 1 cutter - 
  1 supply ship 
New Zealand - - 2 C-130s 
Pakistan 10,000 troops - - 
Poland medical team 2 ships - 
Portugal - 1 support ship - 
Senegal 500 troops - - 
Sierra Leone 27 man medical team - - 
Singapore 30 man medical team - - 
Spain - 1 Destroyer - 
  2 Corvettes 
South Korea medical team - 3 C-130s 
Sweden 40 man medical team - - 
Turkey - 2 frigates air base 
facilities and support 
 
Total 20,930 troops 18 combat ships 4 
fighter squadrons 
 8 medical teams 5 supply ships 8 
transport aircraft 
 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  
Washington, US Air Force/Government Printing Office, 1993,  p. 45 
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Iraq's Strategy, Defenses, and Force Strength 
 Iraq pursued a flawed political and military strategy. It focused on political 
opportunities without realistically pursuing its military option. It attempted to divided 
the Coalition by attacking Kuwait as unworthy of Arab support, by trying to play off the 
poor Arab states against the wealthier Gulf states, by manipulating the Palestinian 
movement and Jordan, and by attempting to make Israel the focus of political attention -
- rather than Iraq's invasion of Kuwait. He made every effort to delay and stretch out the 
diplomatic negotiating process, and to delay enforcement of the UN deadline. He also 
attempted to divide opinion in the UN Security Council, use friendly states like Yemen 
to limit UN action, obtain at least tacit Iranian support, and split France and the Soviet 
Union from the West. At the same time, Iraq proceeded to steadily take more ruthless 
steps to integrate Kuwait into Iraq.  
 In retrospect, the Iraqi leadership seemed to have understood the world around it 
--  particularly the West and the United States -- as poorly as other states had understood 
Iraq's intentions just before it invaded the West. It did not understand the resolve of 
Saudi Arabia and its neighbors, it saw the Arab world as divided and easy to manipulate, 
it saw similar divisions and weakness within the UN, and it failed to understand the 
growing risk posed by the West's military build up. Anecdotal accounts of the Iraqi 
leadership indicate that it saw the US, in particular, as lacking political unity, as lacking 
the military effectiveness and will to use its advantages in modern weapons and military 
technology, and as unable to sustain any prolonged conflict or one in which it took 
significant casualties. 
 According to some Iraqi sources, Saddam Hussein personally viewed the US as a 
nation that had lost in Vietnam, failed to win a battle of attrition in Korea, been 
indecisive in dealing with the Iranian hostage crisis, evacuated Beirut after meaningless 
military action, and had shown a lack of direction and clear political will during the Iran-
Contra arms deals.139 He combined this perception of the US with the feeling that the 
West in general had only supported Iraq during the Iran-Iraq War to prolong the conflict, 
undercut Iraq, and establish its own hegemony. He saw the West and Saudi Arabia as 
involved in a conspiracy against Iraq, that not only threatened to deprive Iraq of its 
victory against Iran, and conquest of Kuwait, but that insured that withdrawal from 
Kuwait could only occur under conditions that left Iraq isolated and weak. 
 Iraq's military strategy and tactics were based on a strategy of attrition that was a 
combination of its experience during the Iran-Iraq War, and its failure to perceive that 
Western and US resolve had already reached the point where the Coalition was willing 
to pay the cost of liberating Kuwait. Many of the Western political and media 
discussions of the potential cost of liberating Kuwait may have contributed to making 
Iraq believe that the Coalition lacked this resolve, but it seems likely that the Iraqi 
leadership would have questioned the Coalition and US willingness to bear the cost of 
war even if no such discussions had taken place.  
 Iraq also adopted a defensive concept of operations which was narrowly defined 
at the operational command level, and left insufficient flexibility at every level of 
military operations. Its tactics were far better tailored to fighting Iran than the Coalition, 
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and its own inability to effectively use modern military technology may have misled it 
as to its effectiveness in other hands.  Iraqi forces was trained and organized to defend 
against a slow moving, land-oriented enemy of the kind that it had faced in Iran. Instead, 
it encountered a fast maneuvering and air oriented opponent with a far higher tempo of 
combat operations than it could sustain for 24 hours a day.  
 This asymmetry in Iraqi perceptions of the West and the world around it is a 
significant lesson of the war. Western attitudes towards conflict often lead Western 
planners to "mirror image" their opponents in implementing diplomatic and/or military 
action, and in predicting their military behavior and how they will escalate. At the same 
time, it leads them to describe opponents with different logical and rational value 
systems as being "irrational". The Gulf War is scarcely unique in being a clash between 
opposing perceptions, political cultures, and value systems. Any planning for either 
conflict or conflict perception, however, must take account of these asymmetries. It must 
exploit them when it can, and understand the risks when it cannot. Describing an 
opponent as "irrational", rather than seeking to understand him, is not only "irrational" in 
itself, but stupid. 
 Where Iraq did succeed was in continuing to expand its force structure. As is 
discussed in Chapter Five, there is still some question as to the size of Iraq's forces at the 
time the Coalition attacked. However, Iraq does seem to have deployed up to 336,000 
men, 12 heavy and 31 light divisions, 3,500 battle tanks, 2,800-3,000 other armored 
vehicles, and 2,500 major artillery weapons in the KTO.140  
 USCENTCOM estimated that Iraq had built up its total ground forces strength at 
1.2 million men, 69-71 divisions and forces commands, 5,800 tanks, 5,100 armored 
personnel carriers, and 3,850 artillery weapons. Iraq's operational combat air strength in 
Kuwait and Iraq totaled 750 aircraft, and it had stepped up its air activity. Intelligence 
analysts estimated that the Iraqi air force could surge to a peak of 900-1,000 sorties per 
day -- although the Iraqi Air Force had never flown more than 230 stories per day during 
Desert Shield, only 175 of which were combat aircraft, and often flew less than 50 
sorties per day.141  
 Some of this Iraqi build-up came in response to the deployment of added 
Coalition forces after the Coalition took the decision to build up forces for a ground 
offensive. In mid-November, Iraq had a total of 17 committed, and 10 reinforcing (27) 
divisions in the KTO. Another committed infantry division was deployed by December 
4, an armored division by December 8, and other divisions by December 12. 
USCENTCOM estimated that Iraq's forces increased to 22 committed divisions, and 11 
reinforcing divisions (33) by December 17. It had 23 committed divisions, and 11 
reinforcing divisions (34) by December 21, and 24 committed divisions, and 11 
reinforcing divisions by January 1 (35). While some uncertainties existed regarding the 
number of divisions, this included a total of 42 armored and mechanized brigades and 83 
infantry brigades by January 15, 1991.142 
 Iraq created the massive static defenses, described in Chapter Eight, and 
dispersed and sheltered key elements of its land and air forces.143 Iraq constructed two 
belts of obstacles and minefields near the Kuwaiti border and extending into Iraq. These 
were backed by trench lines and strong points. The mined areas were covered by 
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extensive barbed wire obstacles, fire trenches filled with oil, anti-tank fields, and berms.  
Dug-in infantry was supported by tanks and artillery in revetments, buried hull down. 
These positions were supported by armored or mechanized brigades. Four infantry 
divisions and a mechanized division were dug-in along the beaches.  
Iraq placed Silkworm anti-ship missiles at strategic points along the coat and had 
extensively mined local Persian Gulf waters. It deployed its Scud surface-to-surface 
missile units into the field, and continued to fill its chemical arsenal with chemical 
agents at a high rate. Iraq dispersed and hardened many of its new command and control, 
logistics, and maintenance sites, and strengthened its deployments of surface-to-air 
missiles and anti-aircraft (AA) guns . 

The Ratio of Coalition to Iraqi Forces At the Onset of Desert Storm 
In spite of this build-up, Iraq still fell behind the Coalition, and lost the advantage that it 
had during the early months of Desert Shield. While wartime estimates were 
substantially different, US post-war analysis indicated that the force strengths in the 
theater of operations favored the Coalition by roughly 1.8:1 in personnel, 1.2:1 in tanks, 
1.3:1 in other armored vehicles, and 3.6:1 in aircraft. While military experts normally 
estimate that it takes a 2:1 superiority in land force strength to conduct a successful 
offensive, the Coalition had a massive qualitative advantage, as well as advanced 
numbers, and a near monopoly in advanced electronic warfare, night combat, and 
advanced intelligence systems.  
When these forces ratios are broken down by sectors or major line of attack,  Coalition 
forces had a superiority of 1.4:1 along the main line of attack from the West and 1.3:1 
along the line of the supporting attack through Kuwait. The Egyptian/Syrian force had a 
superiority of 1.4:1. The I MEF had a strength of only 0.75:1, but was linked to the 
advance of the two groups of Arab forces. It was estimated that the US Corps closing in 
on the RGFC from the West would have a superiority of 2.7:1 at the final objective, and 
that the US-British Corps would have a superiority of 2.2:1.144  
In short, the UN prepared to fight the next war while Iraq prepared to refight the last. 
There are several lessons that should be drawn from this experience. One is the critical 
importance of focusing on innovation and adaptation. Another is the critical importance 
of time and the willingness to use it. A third is the importance of action and the 
willingness to prepare for war at a tempo superior to the enemy, as well as fight at a 
superior tempo once war begins. A fourth is the risk of giving an opponent time -- as 
Iraq had -- and remaining on the defensive. In fact, it is difficult to believe that any 
future threat is likely to blunder so deeply in sacrificing the strategic advantage of time. 

Lessons for Power Projection  
There are many lessons that can be drawn from Desert Shield and the period before 
Desert Storm. As the previous discussion has shown, they include lessons about 
intelligence and strategic warning, deterrence, coalition building, seapower, building a 
democratic consensus, and international sanctions and embargoes. One of the most 
important single military lessons, however, is the need for more rapid power projection 
capabilities. US military planners have repeatedly stressed since the Gulf War that the 
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US was not ready for rapid power projection in a mid to high intensity war that required 
a major sustainable air campaign and combat against a large enemy armored force.  
This need for improved power projection capability is an important lesson of the war, 
and one that is reflected in current US force plans and strategy. The US has created a 
long list of force improvements as a result of Desert Shield and Desert Storm that it 
hopes to implement during FY1995-FY1999. This list is summarized below, and it is 
clear that fully funding this list would make major improvements in US ability to rapidly 
project military forces:145  

o Providing precision strike capabilities for the F-14, F-22, B-1, and B-2. 
o Procuring the F-18E/F for the Navy and the F-22 for the Air Force (2003). 
o Establishing a Joint Advanced Strike Technology Program for next generation 

aircraft which mixes new joint munitions, technology demonstrators, and 
advances in critical components. 

o Providing additional Army prepositioned equipment. Improving prepositioning 
for heavy armored divisions in South Korea and Southwest Asia, and preposition 
one heavy armored brigade set afloat. 

o Providing a new generation of far more advanced battlefield surveillance, 
command, control, and communications systems including JSTARS, an 
upgraded AWACS, the MILSTAR satellite communications system, new 
damage assessment and identification of friend and foe systems. 

o Providing greatly improved anti-armor systems and ordnance, including all-
weather anti-armor submunitions for air delivery, and other new “smart” and 
“brilliant” munitions.  

o Enhancing aerial refueling capabilities to improve power projection capabilities, 
extend strike and air defense ranges, and increase the tempo and intensity of air 
operations.  

o Buying additional Army firepower in the form of ATACMS, the multiple launch 
rocket system (MLRS), and the Tri-Service Standoff Attack Missile (TSSAM). 
Buying the Longbow fire and forget stand-off anti-tank missile for the AH-64 
Apache attack helicopter. Prepositioning more of these systems overseas. 

o Enhancing the readiness of Army National Guard combat brigades so that they 
can   deploy in 90, rather than in 180 days. 

o Adding additional Marine Corps end strength, and providing equipment and 
sustainability improvements to keep all three full time active Marine 
Expeditionary Forces (MEFs) -- (which are division-sized, land-air, amphibious, 
strike forces) -- combat ready. 

o Developing and deploying the V-22. 
o Compensating for cuts in carrier battle groups, and limitations in future 

deployment capabilities, by deploying enhanced amphibious assault groups built 
around large-deck amphibious assault ships with AV-8Bs and Cobra attack 
helicopters, and a 2,000 man Marine Expeditionary Unit (MEU); or a naval task 
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force built around the Aegis guided-missile cruiser, the Tomahawk sea-launched 
cruise missile, attack submarines, and land based P-3 maritime patrol aircraft. 

o Improving mine counter-measure and missile defense capabilities. 
o Developing the organization, tactics, training, and equipment to deploy 

“Adaptive Force Packages” that contain joint force packages of air, land, special 
operations, and maritime forces tailored to meet a theater commander’s power 
projection needs. 

o Providing additional strategic airlift, including the C-17 or a similar capability, 
and additional rapid sealift and roll-on roll-off ships. Improve the readiness of 
the Ready Reserve Force (RRF) for rapid deployment of maritime supply 
capability, and restructuring basing and infrastructure to improve “fort to port” 
capabilities. 

o Restructuring the Ballistic Missile Defense Program and providing new theater 
missile defenses. Developing and deploying a mix of improved Patriot PAC-3, 
THAAD land-based anti-theater ballistic missile, and AEGIS SM-2 Block IVA 
anti-theater ballistic missile defenses. 

o Developing and possibly deploying new targeting and attack systems to find and 
kill mobile missiles and missile launchers. 

o Improving transfer of key weapons and equipment to critical regional allies like 
South Korea, Saudi Arabia, and Kuwait. 

The most meaningful changes in US strategy and force planning that have resulted from 
Desert Shield and Desert Storm are the concentration of being able to rapidly deploy 
forces for major regional conflicts in Southwest Asia and North Korea. US planners did 
not necessarily feel they faced a major risk that Iran or Iraq would launch a major attack, 
but they did feel they had to plan to deal with Iranian and Iraq capabilities, rather than 
intentions. As a result, US planners concluded that the only way to deter Iran and Iraq 
was to maintain a limited US military presence in the Gulf, and develop the ability to 
rapidly deploy massive amounts of US air power and substantial amounts of US armor.  
In the case of Iran, the US identified the primary mid-term threats as either an Iranian 
airborne or amphibious intervention, in the case of a revolt or upheaval in a southern 
Gulf state, Iranian attempts to become the dominant naval and air power in the Gulf, and 
use this power to influence oil prices and quotas and political decisions, and Iranian 
attempts to use growing capabilities to deliver weapons of mass destruction to achieve 
the same ends. However, US planners concluded that these threats could be dealt with 
through naval forces, air forces, and improved missile defenses.  
Dealing with a post-Gulf War Iraq presented more serious problems. US planners 
privately saw no prospect that Kuwait could either deter or defend against Iraqi ground 
forces, that any foreseeable combination of Saudi and Kuwait forces could do so, or that 
the Gulf Cooperation Council would produce the kind of unified and effective ground 
forces that could accomplish such an objective. Iraq had to be treated as a hostile and 
revanchist state, which compelled the US to plan to supplement friendly regional forces 
with the rapid deployment of US Army and US Marine Corps ground forces. 
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US planners would have liked to have planned to preposition the equipment for two 
heavy divisions in Saudi Arabia and Kuwait, as well as in locations that allowed the US 
to rapidly air lift in troops, and deploy forward to defend the Kuwaiti-Iraqi and Saudi-
Iraqi borders. The US had already found, however, that Saudi sensitivities to a large 
scale US land presence -- even in the form of centers with prepositioned equipment -- 
forced the US to rely on more limited prepositioning in other countries, and on the 
periodic deployment of US forces in exercises and other training activity.146 
As a result, the Bottom-Up Review of US strategy that the Clinton Administration 
conducted in 1992 and 1993, called for the US to keep its naval headquarters in Bahrain, 
and maintain a presence of 4-6 Navy combatants in the Middle East Force in the Gulf.  It 
emphasized informal cooperation with Saudi Arabia, in maintaining a limited US air 
presence, and in improving Saudi C4I/battle management capabilities, making Saudi air 
and land forces interoperable with US forces, and improving Saudi basing and 
infrastructure to support both Saudi and US forces in defending Kuwait and meeting 
other defensive needs in the Gulf.  
The Bottom-Up Review called for the US to maintain a maritime prepositioning ship 
squadron at Diego Garcia with seven ships, although it did not support the requirement 
for an additional ship called for by the Marine Corps. It sought to increase the level of 
prepositioned US Army equipment in or near the Gulf to a level of three heavy armored 
brigades. This included prepositioning equipment on land for one brigade in Kuwait, and 
an additional brigade set in another country. It also included prepositioning of one 
"swing" brigade set at sea that would normally be deployed afloat near the Gulf, but 
which could go to Asia or elsewhere in the world. This prepositioning was intended to 
implement a critical lesson of Desert Storm: The need to have at least one heavy 
division in place to halt an Iraqi invasion within 7-14 days. 
The need to be able to deploy US land forces with a total of at least three heavy 
divisions within 21-30 days was a primary reason for seeking to expand both the number 
of roll-on roll-off ships and the capabilities of the RRF. The US concluded that there 
was no practical way to prevent Iraq from rebuilding its offensive armored capabilities 
at some point in the future, and that the capabilities that had survived the Gulf War 
already presented a serious threat. At the same time, it concluded that the expansion of 
Southern Gulf military forces would be too slow and lacking in coordination to provide 
the kind of quick reaction, rapid maneuver, and 24 hour-a-day war-fighting capability 
needed to halt Iraq early in an attack and offset its advantage in numbers.  
Other force improvements that US planners felt were needed to deal with a major 
regional conflict in Southwest Asia, included, increasing the number of early arriving 
US land-based and carrier aircraft, and long range bombers, and ensuring that these 
could be supported immediately in high sortie rate attacks on Iranian and Iraqi forces 
and enhancing air, land, and sea anti-armor capability with "smarter" or "brilliant" 
weapons, and improving targeting and damage assessment capabilities in the region. It 
also included creating an anti-tactical ballistic missile capability that would combine the 
use of the improved Patriot by Kuwait, Saudi Arabia, and other Southern Gulf countries 
with advanced US land and sea- based anti-tactical ballistic missile forces. These 
ballistic missile defenses were to involve dual-capable systems that would also enhance 
air and cruise-missile defense.147 
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 Such plans seem to be valid reactions to the lessons of the Gulf War, but they 
present growing uncertainties as the US cuts its defense spending. There is a growing 
risk that the US will not fully execute such plans, and will shift from strategy-driven 
force plans to resource-driven force plans. Moreover, such plans have no value without 
allied cooperation of friendly Gulf states. 
It was clear to the US planners involved in reshaping US strategy after the Gulf War that 
the success of such a plan depended on an informal alliance with Saudi Arabia and the 
other Southern Gulf states. If it shifted the US force posture in the region from “over-
the-horizon” to “low-profile and off-the-coast”, it still presented the risk that one or 
more key Gulf countries would react too late, or buckle under Iranian or Iraqi 
intimidation. This continuing dependence on coalition defense and cooperative security 
is an unavoidable risk, and one that the level of cooperation between the US and 
Southern Gulf States during the Iran-Iraq War and Gulf War indicates is acceptable. At 
the same time, the improvements in US contingency capabilities for Southwest Asia 
were calculated to be adequate to meet any contingency involving Egypt, Israel, or any 
other regional power, as well as contingencies in the Mediterranean, southern and 
central Europe, and South Asia.   
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Chapter Three: The Forces Engaged - 
Opposing Military Cultures and The 

Human Element 
  
 The Gulf War involved complex mixes of forces from two very different military 
"cultures". The first such "culture" was the military culture of Iraq: A Third World 
military force whose military history and combat experience was limited to civil war, 
ethnic struggles, and a prolonged war against Iran. Like many of the military cultures of 
the Third World, Iraq was authoritarian in nature and dependent on developed nations 
for virtually all of its military technology, tactics, and supply. While many aspects of its 
military culture were unique, other aspects are typical of the severe qualitative 
weaknesses of Third World forces, and provide important lessons as to how such forces 
are likely to behave in the future. 
 The forces of the Arab states in the Coalition shared some of these weaknesses, 
but Saudi Arabia and Egypt had assimilated many transfers of technology and tactics 
that Iraq had not. The other Arab states were not aggressors or authoritarian regimes, 
had different styles of government, and different military histories. At the same time, the 
Saudi Air Force was the only Third World force to engage in the conflict approaching 
Western levels of technology and effectiveness. Their experience of the other Coalition 
Arab forces reinforce several of the lessons that Iraq's military reveals about the 
strengths and weaknesses of Third World forces.  
 The second military "culture" was that of the West, led by the United States. 
Western military culture emphasized technology, tactical innovation, high tempos of war, 
maneuver, and deep strikes. It had developed and produced the technology it used. Its 
political base was democratic in character, and it had a different process of command 
and motivation. It was also a military culture shaped by two European World Wars, 
Korea, and by America's experience in Vietnam. At the same time, it was already in 
transformation from a four decade long focus on a Soviet and Warsaw Pact threat to a 
new focus on regional contingencies. 
 The US forces -- which dominated the UN Coalition in size, technology, and 
combat power -- were engaged in an additional transformation. US forces had steadily 
reorganized and restructured after the American defeat in Vietnam. They had become a 
professional all-volunteer force -- the first such force in American history. They had 
adopted fundamentally different methods of training, and had spent nearly two decades 
developing a new emphasis on maneuver, combined arms, and combined operations. 
While the British, French and other Western forces committed to Desert Storm were the 
product of a considerable continuity, the US forces were the product of change and 
experiment.  
 Because of the critical role played by US air power and armor, many aspects of 
the war reflected the resulting differences between Iraqi and US forces. At the same time, 
the West had the great advantage of being able to cooperate with Arab forces inside and 
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outside of the region. The Coalition blended two military cultures, while Iraq fought in 
isolation. The West was able to use the advanced infrastructure and support of Saudi 
Arabia and the other southern Gulf states. The US had also learned a great deal about 
desert warfare from a long series of exercises with Egypt and Saudi Arabia. As a result, 
the West was able to borrow far more effectively from its Arab allies than Iraq was able 
to borrow from the West and Soviet Union. The West had massive support from 
regional allies, and benefited from cooperative security, while Iraq was effectively 
isolated from the nations that had supplied most of its previous military build-up. Iraq 
also gave the West the gift of five critical months in which to adapt its forces to the 
special conditions of warfare in the upper Gulf. 
 Table 3.1 shows an estimate of the total forces that the two opposing military 
cultures could draw upon in mobilizing for Desert Shield and Desert Storm, and the 
approximate peak size of the forces actually engaged in the theater. War does not occur, 
however, between force ratios. It occurs between broad mixes of forces under conditions 
where only limited portions are fully engaged and where force quality is as important as 
force quantity. While the data in Table 3.1 illustrate the approximate quantitative ratios 
of the involved, they tell little about force quality, the number of forces each side could 
commit to combat,  and the relative ability to sustain those forces. 
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Table 3.1 
 

Iraqi vs. UN Coalition Forces at the Start of the Gulf War 
 
Total National Orders of Battle 
 
                                                                Iraq                            US                     Other UN 
                                                       (1 January, 1991)                                    (1 December 1990) 
 
Total Active Personnel 1,140,000 2,038,300 1,110,000 
 
Active Ground Force Personnel 1,100,000 930,358 831,500 
Divisions  66 21
 21 
Maneuver Brigades 270 - 123 
Tanks   5,800-7,000
 15,075 8,600 
Armored Vehicles 11,200 27,972 15,000 
Artillery (100mm+) 3,8500 6,988 3,750 
   (Self Propelled) - 3,720 550 
   (Towed)  - 3,268
 3,200 
Multiple Rocket Launchers 340 400 800 
SSM Launchers  110 65
 80 
 
Active Air Force Personnel 18,000* 527,069** 105,100 
Bombers  15 366
 ? 
Fighter/fighter bombers 728 3,879 1,386 
Combat Capable Trainers 400 - 514 
Reconnaissance  12 346
 ? 
Transports  70 824
 257 
Tankers  2 555
 ? 
Helicopters  511 9,762
 849 
  (Attack)  - -
 220 
  (Other)  - -
 527 
Civil Aviation Transports 60 - 256 
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Table 3.1 
 

Iraqi vs. UN Coalition Theater Forces at the Start of the Gulf War 
Total Forces in Theater 

                                          Iraq            US 148      Britain          France         Saudi         Egypt      Syria     

                                                                                                            Arabia 

Ground Force Personnel 336,000 334,000 35,000 9,500 50,000 30,200 14,000 

Division Equivalents 43 9 2/3 1 1 1 2/3 2 1 

Maneuver Brigades - 32 2 1-2 6 7 4 

Tanks 3,475 2,000+ 180 40 280 350 240  

Armored Vehicles 3,080+ 2,425+ 215 120 950 750 250 

Artillery (100mm+) 2,475 784 24 18 115 145 100 

   (Self Propelled) - - 84 - - - - 

   (Towed) - - - 18 - - - 

Multiple Rocket Launchers - - 12 - 30 - - 

SSM Launchers - - 0 - - - - 

 

Air Force Personnel 18,000* 48,680 7,000 1,200 16,000 None None 

Fighter/fighter bombers 819 1,215 84 58 245   

Combat Capable Trainers - - - - 71   

Transports 400 - - - 81 

Helicopters 511 1,500+ - 120-130 74   

  (Attack/Armed) 70 343 48 60-85 20 

  (Other) 441 - 39 60-70 74 

Civil Aviation Transports 60 - - - -    

Note: The data reported are not comparable in many ways, and the data on other armored vehicles are 
particularly unreliable.  The Saudi ground forces include all regular army and active National Guard 
personnel and equipment and the entire Saudi Air Force. The Iraqi air force manning would total 35,000, 
and the Saudi Air Force would total 22,00o, if air defense personnel were counted. US totals only include 
US Air Force personnel for the air force manpower total. All Marine manpower and equipment are 
counted in ground force total. Naval aviation personnel not included. Totals for US air combat strength 
include aircraft in all services, except for helicopters which only include US Army and USMC. Estimates 
of US ground strength are very difficult because so many forces finished deployment during the final days 
before Desert Storm, and build-ups of manpower continued throughout the conflict. Total US Army forces 
rose from 247,637 on January 16 to a peak of 304,648 on February 27; US Marine Corps forces rose from 
85,447 on January 16 to a peak of 92,538 on February 27; US Air Force forces rose from 48,679 on 
January 16 to a peak of 54,364 on February 27; and US Navy forces rose from 67,851 on January 16 to a 
peak of 83,278 on February 27. 

Sources: Adapted from data in Dr. Eliot A. Cohen, Director, Gulf War Air Power Survey, Volume V, 
Washington, GPO, 1993, pp. 15,18-19, 44 and Volume I, pp. 203-207; John M. Collins and Dina E. 
Rennack, "US/Soviet Military Balance: Statistical Trends, 1980-1989 (as of 1 January, 1990, 
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Congressional Research Service, 1990; Department of Defense press release dated January 26, 1991; 
Steven R. Bowman, "Persian Gulf War: Summary of U.S. and Non-U.S. Forces," Congressional Research 
Service 91-167F, February 11, 1991, pp. 1-2; IISS, Military Balance, 1991-1992; JCSS Military Balance 
in the Middle East, 1990, and the author's data files. Some data are taken from Department of Defense, 
Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 1992, p. 321, 353; David 
Miller, U.K. Forces in the Gulf War," Military Technology, July, 1991, pp. 39-50. Some Arab Coalition 
Forces data are taken from Saudi MODA briefing aids of March, 1991.  
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Preparing for the Past: Iraqi Military Forces At the 
Beginning of Gulf War 
 When Iraq invaded Kuwait on August 2, 1990, Iraq was the dominant military 
power in the Gulf region and the Iraqi army was the fourth largest army in the world. Its 
active regular strength had increased from 180,000 men in early 1980 -- before the start 
of the Iran-Iraq war, to over 800,000 men in early 1990 -- before Saddam Hussein took 
his decision to invade Kuwait. Iraq had the potential to mobilize to as many as 2,000,000 
men, or roughly 75% of all Iraqi men between 18 and 34. The Iraqi army's tank strength 
had risen from 2,700 to at least 5,700 weapons between 1980 and 1990, and its total tube 
artillery strength had risen from 2,300 weapons to 3,800.149  
 A detailed post-war estimate of the growth of Iraqi forces during and 
immediately after the Gulf War is shown in Table 3.2. As Chapter Five discusses in 
more detail, wide differences existed in the estimates of Iraqi strength before and during 
the Gulf War between the various intelligence services in the UN Coalition, and within 
the US, that have never been resolved. US estimates of Iraqi strength during the war also 
exaggerated the Iraqi forces in the KTO, and some doubts still remain about the size of 
many elements of forces used in combat. Nevertheless, the estimates in Table 3.2 seem 
likely to be broadly correct in estimating the total size of Iraqi forces. 
Force strength is rarely, however, the decisive issue in war. This is particularly true 
when the forces on each side are so different in character. While Iraq was a strong 
military power in regional terms, and had just decisively defeated Iran, Iraqi armed 
forces had severe problems in fighting an enemy with the capabilities of the Coalition. 
Some of these problems have already been discussed, and others are discussed in detail 
in the chapters covering the lessons of each phase of the battle. In broad terms, however, 
Iraqi forces suffered from the limitations shown in Table 3.3.  
 Many of these limitations involve judgments that cannot be quantified or related 
to Iraq's order of battle, or to the level of the manning and equipment in its combat units. 
Some are a function of the political character of Iraq, although they are likely to be 
common in other authoritarian nations. This is an important lesson of the Gulf War. 
Military capabilities cannot be judged simply in terms of things that can be counted -- 
even if accurate counts are available. While qualitative value judgments are inevitably 
subjective, they are necessary to provide a realistic picture of relative military capability 
and effectiveness in war, and the problems listed in Table 3.3 are almost certain to occur 
in other Third World forces in future conflicts. 
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Table 3.2: The Iraqi Order of Battle 1990 to 1991 
 
Force Element                     1 August 1990     1 January 1991      1 February 1991     1 April 1991 
 
Land Forces 
 
Personnel 400,000 1,000,0000 1,100,000 1,100,000 
Divisions  63 66 66 
Maneuver Brigades 275 270 270 135 
Tanks   5,700 7,000 
Armored Vehicles 10,000 11,200 11,200 3,100
  
Artillery (100mm+) 3,400 3,800 3,800 1,250 
Multiple Rocket Launchers 300 340 340 60 
SSM Launchers  80 110 105
 60 
 
Air Forces 
 
Personnel  18,000 18,000 18,000 
Fighter/fighter bombers 718 728 699 362 
Bombers  15 15 9 
Combat Capable Trainers 370 400 400 252 
Reconnaissance  12 12 12 
Transports  76 70 70 
Helicopters  517 511 511 
Civil Aviation Transports 59 60 60 42 
 
Air Defense 
 
Personnel  17,000 17,000 17,000 
Air Defense Artillery 7,500 7,600 7,600 5,850 
SAM Batteries  120 120 200
 85 
 
Navy 
 
Personnel  5,000 5,000 5,000 
Frigates  0 0 0 
Missile Boats  9 13 3 
Other Patrol Craft 50 50 50 4 
Coastal Defense Missiles 50 50 50  4 
 
Source: adapted from data in Dr. Eliot A. Cohen, Director, Gulf War Air Power Survey, Volume V, 
Washington, GPO, 1993, pp. 18-19. 
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Table 3.3 
 

Major Qualitative Limitations in the Iraqi Armed Forces 
o  Authoritarianism and over-centralization of the effective command structure: 

Leadership was over-centralized at the level of Saddam Hussein, and Iraq lacked 
an effective central staff system. Each service tended to report through a separate 
chain of command, sector and corps. Commanders often reported independently, 
as did branches within a given service. Coordination between the Army, Air 
force, and Air defense force was weak. Within the Army, coordination between 
Corps, and the Republican Guards and regular army was often weak. Command 
interference was common at the political level. 

o Lack of strategic assessment capability:  Iraq's political leadership lacked the 
ability to objectively assess the political and military situation, and often seemed 
to have believed its own rhetoric and propaganda. It did not understand how 
Saudi-Arabia would react to the threat that Iraq deployed on its borders, and it 
fundamentally miscalculated US political reactions and willingness to fight. 
There is no sign in Iraqi statements before or during the war that it made a 
realistic effort to assess Coalition and US military capabilities, or its own 
vulnerabilities. It dealt with military planning and strategy largely in terms of the 
war that it had just fought with Iran. Its actions were not necessarily irrational, 
but Iraq's leadership lacked the ability to look beyond the political process of 
confrontation with the Coalition and understand and evaluate both the change in 
military situation as well as its true strengths and weaknesses.     

o Defensive and reactive character: In spite of the Iraqi victories against Iran in 
1988, the bulk of the Iraqi Army was a defensive infantry force trained to fight in 
static defensive roles. The strategy of attrition came naturally to Iraq because it 
had adopted this strategy during much of the Iran-Iraq War, and employed it in 
the early phases of air combat against the Iranian Air Force. Its forces had never 
been threatened by a well-organized Iranian armored offensive; rather, they had 
exploited static defenses and barriers against Iranian forces that were largely 
infantry, supported by massed tube artillery fire. Maneuver was seen largely in 
terms of reinforcing threatened positions or exploiting a proven weakness in the 
enemy. This made Iraq highly vulnerable to Coalition air attacks, and armored 
thrusts when it did not achieve its planned level of attrition. At the same time, the 
over-centralization and political character of Iraq's military forces discouraged 
adaptation and innovation when this went beyond limited efforts to modify or 
adapt weapons and technology. 

o Major Weaknesses in every aspect of battle management, command, control, 
communications, intelligence, targeting, and battle damage assessment. Iraq 
lacked access to space based systems, and had only limited theater 
reconnaissance and intelligence assets. It was used to retaining the initiative and 
having time to plan and react. It had no sophisticated reconnaissance, 
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intelligence, and targeting assets, other than some RPVs, which could penetrate 
behind the forward line of Coalition forces. Communications security was 
limited, as was Iraq's electronic intelligence capability. Iraqi forces were not 
trained in aggressive and long range scouting efforts, or in rapid cycles of 
reaction. They did not organize effectively to provide in-depth targeting for their 
artillery units or forward scouts and observers for their armor.  

o Manpower quality: The Iraqi Army relied heavily on the mass use of conscripts, 
which often received limited training. At the same time, promotion in Iraqi 
armed forces was heavily politicized and subject to nepotism and favoritism. Iraq 
was seriously hurt by the lack of initiative granted to officers at every rank, and 
the lack of adequate status, pay, and training for NCOs and technicians.   

o Slow tempo of operations: Iraq's tempo of operations was generally faster than 
that of Iran and other regional power, but was slower than that of the UN 
Coalition in virtually every important aspect of military operations. 

o Indifference to air superiority: Iraq's experience with air warfare was limited to a 
brief surge of Iranian air attacks against its air base's early in the Iran-Iraq War. It 
achieved air superiority by default, and had no real experience with air attacks of 
any kind, much less the kind that the Coalition was able to launch. This affected 
its Army deployments and defenses, its efforts to employ air defense fighters, 
and its use of ground based air defenses.   

o Problems air-to-air combat: Iraq had several weaknesses in air combat. Its 
training levels were low, it lacked effective air battle management systems, it had 
only limited beyond-visual-range and look down-shoot down capability, and it 
depended heavily on ground controlled vectoring for intercepts -- which made 
Iraqi fighters vulnerable to attacks on Iraq's radars and control centers.  

o Problems in air defense and air-to-air combat :Iraq did not deploy long range 
surface-to-air missile systems effectively to cover its forces in the KTO, which 
left its ground forces vulnerable to air attacks from ranges beyond the kill 
capability of its short range air defense systems. Iraq's long range surface-to-air 
missile systems in Iraq were concentrated on the defense of Iraqi key facilities 
and urban areas in patterns where they were easy to locate and attack. Iraq was 
heavily dependent on Soviet weapons and French command and control systems 
to integrate its surface-to-air missile defenses. This integration had achieved only 
limited success and readiness, and Iraq's individual major systems had significant 
vulnerabilities to Coalition strike systems, electronic countermeasures, anti-
radiation missiles, and direct air attack. 

o Lack of  effective survivable long range strike systems:  Iraq had some Su-24 and 
Mirage F-1 aircraft capable of long range strikes, but they were not survivable 
against Coalition defenses. Its rockets and guided missiles could attack area 
targets, but could do only limited damage, and could not be used in precision 
strikes against critical targets. Its Scud missiles ultimately had a significant 
impact in political terms, and in diverting Coalition air assets, but did little to 
affect the impact of the battle. 
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o Combined Operations, Combined Arms, and the AirLand Battle: Iraq's military 
forces remained highly compartment by service and branch. Its air force was not 
capable of effective coordination with its land force, and it had serious problems 
in using its helicopters effectively. Its land forces were able to coordinate in 
preplanned attacks against an infantry-dominated Iranian  force by 1988.  

o Desert warfare: Iraq existed in a desert, but its forces were trained to fight nearly 
major lines of supply, and from fixed set piece positions. It had relatively little 
experience in terms of maneuver warfare in open deserts, and AirLand battle in 
desert areas. 

o Night and All-Weather Warfare: Iraq's problems were compounded by its lack of 
night and poor weather warfare capabilities. The Iraqi Army had limited 
effectiveness in every aspect of night warfare operations. 

o Failure to defend in the proper depth - the shallow battlefield: Iraq's forward 
defenses were formidable in the sense that they provided strong barrier and mine 
defenses backed by  large amounts of infantry, and limited to moderate amounts 
of artillery and armor. At the same time, they were not deep in terms of 
defending against an enemy relying on swift, deep armored penetrations, modern 
combat engineering, and air power. They tied down much of the Iraqi army in 
covering parts of the front and the Kuwaiti and Iraqi coast that might never be 
attacked, and gave Iraq little prospect of retreating as a fighting force.  

o Lack of cohesive defensive quality: Inspection after the war showed that given 
unit sectors had shown very different levels of proficiency in creating forward 
defenses and rear defense positions. Some were very well constructed and well 
thought out. Other neighboring positions were not fully implemented, or they 
made obvious mistakes in implementing given aspects of the defense.  

 
o Misuse and maldeployment of reserves: The Iraqi units in reserve were strong, 

but were too far in reserve to help compensate for the fact the Coalition could 
penetrate and exploit the breech in Iraq's forward defenses much more rapidly 
than Iraqi Armored and Mechanized reserves could counter-attack -- particularly 
once the Iraqi forces were crippled by the Coalition air offensive. Iraq's 
Republican Guards and elite regular forces could counter-attack in the face of 
continuing Coalition air attacks, and an unexpected envelopment from the West. 
More generally, Iraq massed in the forward area in Kuwait in much the same 
way as it massed in southern Iraq during the Iran-Iraq War. This greatly 
increased the potential advantage of a Coalition envelopment from the West.    

o Infantry operations: Iraq's infantry was not organized or mechanized in ways 
that allowed it to maneuver effectively or deal with the complicated problems of 
withdrawing as a cohesive combat force. Iraq also failed to use its infantry 
defensively in Kuwait City or in other built-up areas. As a result, it quickly 
became isolated in the desert, and lost its military effectiveness. 

o Armored operations: Some Iraqi units were relatively well trained in armored 
operations by regional standards. However, Iraq's armored forces lacked the 
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sensors and fire control systems to successfully engage the Coalition's best tanks 
and other anti-tank systems at long ranges, and its forces had little effective 
training for night and poor weather warfare. Most Iraqi forces had severe 
problems in overall battle management, in carrying out unrehearsed maneuvers, 
and at anything approaching the UN's tempo of operations. Iraq's armored forces 
were also used to operating in an environment with secure lines of 
communication, and near-total air superiority. They were also used to counter-
attacking or launching offensives against a much slower moving enemy.   

o Artillery operations: Iraq had large numbers of effective artillery weapons, but 
lacked the training, tactics, targeting and fire-control systems to rapidly and 
effectively allocate fire. Iraq made little effort to provide adequate long range 
targeting capability, even forward of its fixed defensive positions, and could not 
swiftly reallocate fire or move its artillery once its forward defenses were 
penetrated. It had little or no capability to rapidly shift artillery to deal with the 
advanced Coalition Armored and Mechanized forces. 

o Combat training: Iraqi training was often physically rigorous, but militarily 
unrealistic. Air combat training was poor in every respect, as was the general 
level of training in Iraq's surface to air missile units and air command centers. 
Fixed and rotary wing air attack training was surprisingly bad, particularly in 
terms of effectively allocating significant numbers of forces to high priority 
targets. Individual Iraqi pilots were often good, and showed considerable courage, 
but lacked specialized training, unit training, and force-wide training. A number 
of Iraqi land units trained well during the Iran-Iraq War, and fought well 
afterwards. Overall training, however, lacked cohesion and was still oriented 
towards dealing with a very different Iranian threat when the Gulf War began. 
Many of the Iraqi units deployed in the KTO were filled with conscripts and new 
recruits that had not seen significant combat service during the Iran-Iraq War. 
Few Iraqi armored and mechanized units seemed to have trained realistically to 
deal with the possibility that the Coalition AirLand offensive would succeed in 
major breakthroughs of Iraq's forward defenses. 

o Uncertain readiness: Iraqi units had very different standards of individual unit 
readiness. Maintenance, sheltering, and other activities varied sharply by unit, 
and a number of cases occurred where oversupply of some items existed in a  
given sector, while other items were missing.  

o Failure to provide adequate reparability and sustainability: The Iraqi armed 
forces were not capable of many aspects of major maintenance activity, and 
relied heavily on replacement and returns to depot. They had poor combat repair 
and recovery capability. The Iraqi Army did establish extensive logistic 
stockpiles, but the overall supply system was weak, often omitting some key 
component. The battlefield supply system paid insufficient attention to food, 
water, and other basic troop supplies, and this presented growing problems once 
Coalition air attacks began to disrupt the normal flow of supply. 

o Division of force: When Iraq concentrated its military assets in the Republican Guards 
forces in the rear of the KTO, and in the regular Army mechanized and armored forces 
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in the central KTO, it effectively divided its forces. The moment that the Coalition won 
air superiority, and demonstrated that it could effectively attack Iraqi ground forces, the 
Iraqi defensive concept made it almost impossible for Iraq to concentrate its force 
effectively and achieve local superiority in a counterattack. 
o Inability to use weapons of mass destruction effectively: While Iraq could pose a 
potential  chemical and biological threat, and make many threats to use such weapons, it 
never made an organized effort to maximize intimidation by developing a war- fighting 
capability either to increase attrition, or act as a deterrent. Instead, it took levels of risk 
in engaging the UN Coalition that threatened the survival of its regime while effectively 
accepting deterrence of any use of chemical and biological weapons because of its fear 
of Coalition retaliation.  While it is uncertain that Iraq could have intimidated the 
Coalition, or developed selective uses of such weapons to prevent a Coalition offensive, 
to liberate Kuwait or support its strategy of attrition, Iraq made no serious attempt to do 
so. 
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The Iraqi Army 
 The key element shaping Iraq's military effectiveness during the Gulf War was the 
Iraqi Army. By the time that Iraq had invaded Kuwait, some analysts estimated that this 
force had mobilized to as many as 955,000 men (including 480,000 reserves). It was 
organized into seven to eight corps, and  had more than 60 to 66 division equivalents. 
While estimates differ as to the exact number of major combat units involved, they seem 
to have included nine armored and mechanized divisions, 12 Republican Guard 
divisions, 51 infantry divisions, 20 special forces and commando brigades. They also 
included 2 surface-to-surface missile brigades with at least 50 FROG-7 launchers, and 
800-1,200 Scud and Scud variant missiles. These estimates would have given the Iraqi 
Army a total mobilized strength of about 270 brigade equivalents, with more than 50 
armored and mechanized brigade equivalents.150 The Iraqi Army had a large modern 
military infrastructure, with 389 major installations, 124 major material and storage 
depots, and seven fortifications and defense systems.151 
 By January 15, 1991, Iraq had deployed a land order of battle similar to that 
shown in Table 3.5. USCENTCOM estimated Iraq's total ground forces strength at 1.2 
million men, 69-71 divisions and forces commands, 5,800 tanks, 5,100 armored 
personnel carriers, and 3,850 artillery weapons.  There is no precise agreement among 
Western intelligence agencies on the size of the forces that Iraq deployed in the KTO, 
and estimates of Iraq's strength have been substantially revised since the war. According 
to the revised estimates, Iraq deployed 11 divisions with 57% of full strength and 33 
divisions with 85% strength -- for a total average strength of 78%. This still, however, 
indicates that Iraq deployed a total force of around 336,000 men, 12 heavy and 31 light 
divisions, 3,475 battle tanks, 3,080 other armored vehicles, and 2,475 major artillery 
weapons in the  KTO by the time Desert Storm began.152 Further, almost all of the 
divisions with 57% manning were low quality infantry divisions deployed near the 
border. Armored and mechanized units -- particularly those with T-72s -- had high 
manning and readiness.  
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Table 3.5 
The Iraqi Divisional Land Order of Battle at the Time of Desert Storm 

 
           
                                                      Inside the KTO                 In Other Parts of Iraq 
Republican Guards (12 Divisions) 
 
   Armored Divisions Hammurabi 
 Medina 
   
   Mechanized Divisions Tawakalna 
 Baghdad 
 
    Infantry Divisions Al-Faw Al-Nida 
 Nebuchadnezzar Al-Abad 
 Adnan Al-Mustafa 
  Al-Quds 
 
    Special Forces Divisions Special Forces 
 
    Sub-total 8 4 
 
Regular Army (60 Divisions) 
 
   Armored Divisions (6) 3rd, 6th, 10th, 
 12th, 17th, 52nd 
  
 
   Mechanized Divisions (3) 1st, 5th, 51st 
 
    Infantry Divisions (51) 2nd, 7th, 8th, 11th, 14th, 15th 4th, 22nd, 23rd, 24th, 32nd,  
 16th, 18th, 19th, 20th, 21st, 34th, 35th, 38th, 39th, 40th 
 25th, 26th, 27th, 28th, 29th, 41st, 44th, 46th, 50th, 53rd, 
 30th, 31st, 36th, 37th, 42nd, 54th, 56th 
 45th, 47th, 48th, 49th 
 
   Sub-total 34 17 
 
Total 42 21   
 
 
Note: Estimates differ according to source.  The Hammurabi, Medina, and Tawakalna Divisions led the 
attack on Kuwait, while the remaining Republican Guard forces were follow-on and reserve forces. The 
Al-Nida, Al-Abad, Al-Mustafa, and Al-Quds Divisions were created after the invasion, and only 
performed internal security duties during the Gulf War. Eight regular Army infantry divisions remain 
unidentified 
Source:  Adapted from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume I,  Washington, 
US Air Force/Government Printing Office, 1993,  pp. 204-205. 
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 The Republican Guards were Iraq's best equipped forces. Iraq had recognized the 
need for elite forces once Iran had invaded Iraqi territory, and had expanded a two-
brigade guard force -- that was originally was designed to protect the capital and the 
President -- to more than eight elite divisions. The Republican Guards had a total of 28 
combat brigades, and received special equipment and training. While regular army also 
had elite armored and mechanized divisions did most of the fighting during the Iran-Iraq 
War, and which dominated the battle to liberate Faw from Iran, the Republican Guards 
played a major role in defending Basra in 1987 and in the Iraqi offensives 1988 -- 
exploiting the successes of the regular Army 3rd Corps in a number of critical battles.  
 By August, 1990, however, the Republican Guards had over-expanded at the cost 
of force quality. They totaled nearly 20% of the Iraqi Army. They also were heavily 
politicized. They reported to the state special security apparatus in peacetime, rather than 
the Ministry of Defense. This meant they effectively reported directly to the Presidential 
Palace -- although they technically reported to the Iraqi General Headquarters, and were 
subordinated to military headquarters for specific military operations. They had special 
training in offensive and maneuver warfare, chemical warfare, and counter-attacks. They 
were equipped with Iraq's best weapons: T-72 main battle tanks, BMP armored fighting 
vehicles, French GCT self-propelled howitzers, and Austrian GHN-45 towed howitzers, 
the most modern weapons in the Iraqi Army. The Republican Guard battalions had nine 
more tanks than the regular army battalions, and the Republican Guard's support, 
armored recovery, and engineering equipment was superior to that of other Iraqi Army 
forces.  
 While Iraqi Army units never had a standard or uniform mix of equipment and 
manpower of the kind common to Western forces, the size of "typical" Republican 
Guards divisions is shown in Table 3.6. It is clear from this Table that Republican Guard 
units were notably larger than those of regular army units, and some Republican Guards 
divisions had as many as 312 tanks, including the latest Soviet-made T-71M1 tank. The 
artillery brigades in the Guard were equipped with the best long range weapons, 
including Austrian, French, and South African artillery systems. The air defense units 
include SA-6 missiles, which were normally reserved for the fixed defense of strategic 
targets.  
 The Republican Guard forces in the KTO were deployed as a separate elite 
Republican Guards Forces Command. According to some reports, they had special 
political officers to ensure that they would not retreat and acted to block any retreat by 
regular army forces. They also had separate bunkers, and were privileged to obtain loot 
from Kuwait. The fact that they were also positioned close to Kuwait meant that they 
never experienced the supply problems that other Iraqi units did during Desert Shield, or 
suffered as much from supply problems during the air campaign phase of Desert Storm. 
They also had exceptional mobility, with over 2,000 heavy equipment transporters 
(HETs). Iraq estimated, before the air campaign began, that it could move the three 
heavy Guard divisions in the KTO to any position within Kuwait in 24 hours.153 
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Table 3.6  
Iraqi Division Organization 

 

Type                              Regular Army                                 Republican Guard  

                          Armored      Mech.      Infantry            Armored           Mech.           Infantry     

 

Personnel  12,100 12,200 14,100 13,800 13,800
 14,300 

Tanks  245 175 78 308 220
 44 

OAFVs  472 544 6 538 622
 6 

Artillery  114 114 78 144 138
 18 

Air defense guns 90 90 54 90 90 54 

SAMs   50 50 0 50 50
 0 

 

Source: Department of Defense Public Affairs press briefing handout, September, 1990 

 
 The regular Iraqi Army totaled more than 60 division equivalents by mid-1990. Its 
basic operational level was the corps, which normally consisted of several divisions and 
large numbers of support units. Divisions normally consisted of three brigades. The bulk 
of the regular army divisions were infantry forces -- equipped with 1960's vintage Soviet 
and PRC-made equipment -- but there were several high quality armored and 
mechanized divisions. The regular army armored divisions had two armored brigades 
and one mechanized brigade. The mechanized divisions had two mechanized brigades 
and one armored brigade. Infantry divisions had three infantry divisions and one tank 
battalion. Iraqi divisions generally had four artillery battalions and sometimes more. 
Most brigades had four battalions. The armored brigades had three armored and one 
mechanized battalion. The mechanized brigades had three mechanized and one tank 
battalion.154 
 Iraq also had a Popular Army, which had been created in 1971 as a Ba'ath Party 
militia. This was a highly political force designed to counter any threat from the regular 
forces, and had poor training and equipment before the Iran-Iraq War. In spite of several 
efforts to improve the Popular army during the early 1980s, it continued to perform 
poorly during the Iran-Iraq War -- even when Popular Army units were finally 
integrated into regular army formations. Some experts estimate this led Iraq to cut the 
Popular Army to 250,000 by mid-1990, from a wartime high of 650,000. It no longer 
was integrated into the regular army. The remaining forces consisted largely of Ba'ath 
party members and it was organized for rear area and internal security missions.155 
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 The Iraqi Army was well equipped by third world standards. It had at least 5,700 
tanks in January, 1991, and many experts feel the figure was closer to 7,000.156  Most of 
these tanks were comparatively low grade T-54s, T-55s, and T-62s. About 20%, 
however, were T-72s, T-72Ms, and T-72M1s. Some Western experts estimated before 
the war that the advanced armor on the T-72s was able to defeat the anti-tank round used 
by the 105mm gun on the M-1 and most other Coalition tanks at ranges of 2,000 meters, 
and that the T-72M and T-72M1 had 125mm guns that could penetrate the armor of the 
M-1 and Challenger at ranges of up to 1,000 meters.157 In addition to its main battle 
tanks, Iraq had more than 3,000 heavy tank transporters.  
 Iraq also had at least 3,500 to 4,000 other armored fighting vehicles, and in excess 
of 11,000 other armored vehicles including APCs and special purpose vehicles. The 
Iraqi Army had large numbers of anti-tank weapons, including AT-3 Saggers, AT-4 
Spigots, SS-11s, Milans, and HOT.  
 Iraq had one of the largest artillery forces in the world. Its major tube artillery 
included 3,000 to 5,000 towed and 500 self-propelled weapons. Iraq also had extensive 
surface-to-surface rocket missile forces. These included a minimum of 24-30 FROG 
launchers and 100-150 Scud launchers.  
 The army had more than 500 helicopters, of which around 190 were armed. The 
armed types included 56 BO-105s with AA-11s and HOT, 40 Mi-24s, 30 SA-316s with 
AS-12s, 13 SA-321s, some armed with Exocets, and 20 SA-342s armed with machine 
guns and cannon. The other helicopters included 15 heavy transports, 225 medium 
transports, and 124 light helicopters. 
 Iraq had a separate air defense command that cooperated with the air force as part 
of an integrated air defense system. Most of its equipment was deployed in 972 sites 
scattered throughout Iraq. By the time Desert Storm, began, there were at least 100 fixed 
anti-aircraft sites in Kuwait with at least 124 guns and an unknown number of missiles. 
There also were an additional 167 sites and 442 guns near Basra, and 73 sites and 180 
guns in the area at the northern edge of the KTO 158   
 Iraq also had many lighter air defense weapons that could be deployed with army 
units at the corps level or lower. These included some 6,100 mobile anti-aircraft guns, 
with a number of ZSU-23-4 radar guided self-propelled weapons, and 2,404 towed 
heavy AA guns ranging from 85mm to 130mm. Iraq also had some 8,000 mobile and 
man portable surface-to-air missile launchers, including 6,500 SA-7s, SA-8s, 400 SA-9s, 
192 SA-13s, 288 SA-14s, and SA-16s, and roughly 100 Roland fire units on self 
propelled armored vehicles. 159  

The Iraqi Air Force 
 The exact active strength of the Iraqi Air Force at the time that the war began 
is a subject of considerable debate. US Government sources reported a much larger 
inventory of Iraqi combat aircraft during the war than most unofficial sources had 
reported before the conflict began. It was difficult to make precise estimates of the Iraqi 
Air Force's operational strength because some many aircraft were either in delivery to 
units, or in storage, and because of differing ways of counting the aircraft in training and 
conversion units.  
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  US intelligence has never released a detailed agreed-upon unclassified Iraqi 
air order of battle for the period just before the war began. The most  that it has done is 
to declassify data on total active manning within the combat air force, and total strength 
data by time. This estimate indicates a force with 18,000 regulars, and a total of 326 all-
weather fighters, 140 visual flight rule (VFR) fighters, 292 fighter bombers, 46 ground 
attack aircraft, and 15 bombers. This is a total of 819 combat aircraft, less 
reconnaissance aircraft and attack helicopters.160 Other estimates indicate that Iraq had 
700 to 770 combat aircraft, including fighters, bombers, and armed trainer aircraft. 
These were supported by 200 other transport and special purpose aircraft, including an 
Iraqi-built Airborne early warning aircraft derived from a Soviet Il-76 transport.161 
 According to a US Air Force estimate issued after the war, Iraq had the sixth 
largest air force in the world by the summer of 1990. It had about 40,000 active 
personnel, including 10,000 air defense personnel. Iraq's aircraft were deployed in 24 
major operating bases, and 30 military dispersal fields, with roughly 600 aircraft 
shelters.162 Iraq had a total of 123 airfields (air based, reserve fields, and helicopter 
fields), plus seven bases in Kuwait. The Iraqi Air Force had a large modern military 
infrastructure, with modern air logistics centers, air depots, maintenance and repair 
facilities, and some production capabilities.  
 It is as difficult to be sure of Iraq's holdings of aircraft by type as of its total 
operational strength. The working estimate in Table 3.7 illustrate a possible order of 
battle by type which is typical of the various estimates of Iraqi air strength provided in 
post war estimates. It also illustrates that there are a number of different ways to count 
Iraqi forces, and that most of Iraq's aircraft did not approach the Coalition forces in 
quality. It is important to note, however, that most of the pre-war estimates of Iraqi 
combat aircraft strength issued in unclassified publications before the Gulf War seem to 
under count deliveries after 1987, and produce totals under 600. Conversely, most 
estimates during and after the war the maximum total number of Iraqi fixed-wing 
combat aircraft quoted in the US Air Force Gulf War Air Power Survey is 728:163 
 Iraq's combat aircraft included many different types, most of which were 
technically inferior to those in Coalition forces. Key types included French Mirage F-1 
fighters, the export version of the Soviet MiG-29 Fulcrum interceptor and air superiority 
fighter, the "MiG-27" Flogger strike fighter, the MiG-25 Foxbat interceptor, the MiG-23 
Flogger fighter-bomber, the MiG-21 Fishbed fighter, the Sukhoi Su-25 Frogfoot ground 
attack airplane, the Sukhoi Su-24 Fencer long-range strike aircraft range, Tupolev Tu-16 
Badger and Tu-22 Blinder bombers, and the Su-7, Su-20, and Su-22 Fitter family of 
attack fighters. Iraq also had PRC-made H-6 and J-7 aircraft,  and Czech L-39 armed 
trainers.164  
 Although Iraq's overall inventory could not compete in technical quality with 
that of the US, British, Canadian, French, Italian, and Saudi Air Force contingents, Iraq 
operated three of the most sophisticated types of combat aircraft in the world: The MiG-
29, Su-24, and the Mirage F-1.  
 Iraq's 64 French made Mirage F-1s were the elite section of the Iraqi Air 
Force.165 They carried a wide range of the latest French and Soviet-guided missiles and 
munitions, and laser-guided air-to-surface weapons. Their pilots were French-trained 
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and had more air-to-air combat training than the pilots that flew the Soviet-made aircraft.  
The Iraqi Mirage F-1s included Mirage F-1EQs that could be refueled in flight, and that 
could carry Exocets and other advanced French Air-to-ground missiles. The F-1EQ5s 
carried a Thompson CSF Atlas laser designator pod which could designate targets for 
laser-guided bombs at ranges of up to 10 kilometers. Iraq's Mirage F-1s could deliver the 
Aerospatiale AS-30L laser-guided, bomb which can glide to ranges of 12-15 kilometers, 
and had been modified to carry the Soviet AS-14 Kedge air-to-ground missile, which 
has a maximum range of 12 kilometers and used semi-active laser guidance with a active 
laser fuse.166  
 Iraq was just developing the capability to make effective use of its new types of 
Soviet fighters. It had just begun to exercise and train its MiG-29 units, and integrate 
their operations with its "Adnan" airborne warning aircraft. It was also absorbing the Su-
24, which had a sophisticated radar warning receiver, an improved electronic warfare 
suite,terrain avoidance radar, an aerial refueling probe, and the ability to deliver electro-
optical, laser, and radar-guided bombs and missiles.167 Unlike many strike-attack aircraft 
that the former Soviet Union had delivered to the Third World in the past, the Su-24 
could carry the latest Soviet munitions, and payloads of nearly 25,000 pounds, and 
operate on missions with a 1,300 kilometer radius when carrying 6,600 pounds of fuel. 
With a more typical 8,818 pound (4,000 kilogram) combat load, it has a mission radius 
of about 790 kilometers in the LO-LO-LO profiles, and 1,600 kilometers in the LO-HI-
LO profile.168   
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Table 3.7 
 

Iraq's Air Order of Battle Before the Gulf War 
(includes entire inventory, estimates of operational strength are much lower) 

 
Fixed Wing 
  
   High Quality: Equivalent to Many Coalition Types 
Mirage F-1EQ/EQ4-200/EQ5-200/EQ6-200
 64  
 MiG-29 Fulcrum B
 35  
 MiG-29U Fulcrum C
 10  
  Su-24D Fencer E
 48  
 MiG-25 Foxbat A/E
 22  
       Subtotal:  High quality 179 
 
   Moderate Quality: Inferior to Most Coalition Types  
MiG-23BN Flogger G
 37  
MiG-23 Flogger E
 23 
 Su-25 Frogfoot
 46  
Su-7/20/22 Fitter A/C/D/J/H 
 150  
MiG-23BN Flogger F
 50  
Tu-22 Blinder A
 8  
Tu-16/B6D Badger
 14  
 Subtotal:  Moderate-High Quality 328 
 
High and Moderate Quality 507  
  
 Moderate-Low Quality:  Very Inferior to  Most Coalition Types  
F-6s, Xian  F-7's and unidentified types of MiG-21
 91  
 MiG-21PFM Fishbed F
 65  
 MiG-21MF Fishbed J
 30  
 MiG-21UTI Mongol
 20  
       Subtotal: Moderate-Low Quality 206 
 
Combat Effective in Some Competitive Role 713 
 
Low Quality and Training: Not- Competitive   
 MiG-17 Fresco 30  
 Hawker Hunters (up for sale for several years) 34  
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MiG-19/F-6 Farmer
 30  
 MiG-15r and MiG-25 Foxbat B
 8 
       Low Quality 102
  
 ----- 
  Total resources 815  
 
Iraqi Air Force Helicopter Inventory            
Hughes-300 / 530 combat helicopters in 1983
 60  
Hughes-530 combat helicopters in late 1985
 26  
Mi-8 hip assault transports
 40  
Mi-24 hind gunships
 40  
 
Source: adapted from Dr. Eliot Cohen, Gulf War Air Power Survey, Washington, US Air Force, 1993, 
briefing aids and Dick Palowski, Changes in Threat Air Combat Doctrine and Force Structure, 24th 
edition, Fort Worth, General Dynamics DWIC-01, February, 1992, p. II-361; US Department of 
Defense, Conduct of the Persian Gulf War: Final Report, US Department of Defense, April, 1992, pp. 
13-14, and the IISS Military Balance 
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Any estimate of the organization of the Iraqi Air Force is as uncertain as an estimate of 
Iraqi force strength, and is complicated by the fact that Iraq relocated and shifted many 
units during the period between  its invasion of Kuwait and the beginning of Desert 
Storm. The Iraqi Air Force's offensive units seem to have included two bomber 
squadrons with 7-12 Tu-22 Blinders, and  8-14 Tu-16 Badger (including 4 PRC-made 
B/H-Ds). It had 22 Fighter-ground attack squadrons: one with 16-48 Su-24s, five with 
70-90 MiG-23BM/Ns (24 Flogger E and 50 Flogger F), four with 23-34 Mirage F-1EQ-
200s with Exocet and 35 Mirage F-1EQ5s and EQ6s), four with 40-60 Su-25A/Bs, 4 
with 70 Su-20/Su-22s, 2 with 30 Su-7s, and 2 with 30 J-6s. According to some reports, it 
also had up to 40 MiG-27 Flogger Js.169  
 Iraqi air attack forces had considerable combat experience in basic attack 
missions against an Iranian opponent with minimal air defense capabilities, but had an 
uncertain mix of capabilities against more advanced opponents. Iraq's bomber units 
lacked the electronic warfare and low altitude penetration capability necessary to survive 
against Western air defense. Its Su-24 units were just entering service and had lacked the 
experience and advanced training to be fully effective. Its Mirage units were relatively 
well trained, but had no experience in operating against strong air defenses. They lacked 
the sophisticated electronic warfare equipment necessary to challenge the Coalition's 
advanced defenses, although Iraq did succeed in some of its jamming efforts.  
 Iraq's Su-25 units had an A-10-like close air support fighter. The Su-25 
aircraft had been refined in response to Soviet experience during the Afghan war, and 
had a maximum speed of 526 NM/H versus 368 NM/H for the A-10, and the pilot was 
protected by a titanium shield, by large areas of 5 mm steel between the engines and 
behind the rear fuel tanks, and by flare dispensers with up to 256 rounds. This gave Iraq 
an aircraft with considerable capability against armor and ground troops, but also one 
that could not survive without air superiority. Iraq's MiG-23 units had uncertain 
readiness and training, and some had relatively poor attack avionics.  Its Chinese-
supplied J-6s were little more than glorified trainers, and its Soviet-supplied Su-7, Su-20, 
Su-22 force had very mixed training standards. Only part of the Su-17/20/Su-22 force 
was really combat effective.  
 The Iraqi Air Force had 13-17 interceptor squadrons. Its all-weather fighters 
included some high performance types including approximately 22 MiG-25A/Es, and 35 
MiG-29s. Its day fighters included 40 J-7s, and 206 MiG-21s.170 This gave Iraq a total of 
around 300 Air defense aircraft. This count, however is somewhat misleading in that a 
number of Iraq's attack fighters were dual-capable in air defense roles. US experts 
counted Iraq's potential air defense assets as including 159 all-weather air defense 
fighters (35 MiG-29, 64 Mirage F-1EQ, 37 MiG-23G, 22 MiG-25A/E), and 246 
day/visual flight rules (206 MiG-21 and 40 MiG-23E). These aircraft were normally 
based at  main operating air bases such as H-3, H-2, Al-Asad and Al-Taqaddum in the 
West; Qayyarah West, Tall Afar, Mosul, and Kirkuk in the north; Balad, Rasheed, 
Shayka Mazar, and Al-Jarah in the center-east; and Kut Al-Hayy, Talil, Jalibah, and 
Shaibah in the south.171 
   Iraq's air defense units often had lower training and readiness than its attack 
units,  but the units with newer aircraft had readiness rates of around 60% to 80%.172 
Their pilots had little combat experience from the Iran-Iraq War because Iran rarely 
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challenged Iraqi air defenses after the first years of the war. Training standards were 
often low, although they were relatively high for the Mirage F-1 units. Iraq was 
attempting to improve its fighter performance by establishing training links to Jordan. 
This allowed some Iraqi pilots to fly missions near the Israeli border, as well as 
cooperate in limited reconnaissance missions.173  
 Many of Iraq's Soviet-made air defense aircraft had limited radar and 
electronic warfare capabilities by Western standards, although some had good infra-red 
countermeasures. Reports before the war that France had sold Iraqi electronic warfare 
equipment capable of jamming advanced Western aircraft were denied at the time, and 
no evidence surfaced of such capabilities during the war.174 Most Iraqi aircraft were 
vulnerable to allied jamming, and to the superior radars and missiles on aircraft like the 
F-15. Further, while Iraq's training of some of its air units was adequate by Third World 
standards, its units had nothing approaching the kind of all-weather, night, and 
computerized air combat training available to NATO forces. 
 Iraqi fighters were highly dependent on the ability to receive data from 
ground-controlled intercept (GCI) stations to locate attacking aircraft, and had no 
training in fighting effectively as an air force once these stations were put out of action 
during the first days of the war. In fact, some experts feel that Russia concluded that 
attempts to provide battle management for air defense forces using GCI techniques are 
obsolete as a result of the Gulf War. The evidence the Soviets drew such a lesson is, 
however, uncertain. Soviet experts were highly critical of Iraq's ability to use its fighters, 
surface-to-air missiles and C4/BM assets long before the Gulf War. Soviet advisors in 
Baghdad were often outspoken critics of Iraq's offensive and defensive tactics, when 
they talked to Western attaches during the Iran-Iraq War, and there is considerable 
evidence that the Soviets had seen the limits of a GCI dependent system in providing 
tactical control for advanced air defense fighter as early as the 1982 conflict between 
Israel and Syria.175  
 Iraq had one reconnaissance squadron with 5 MiG-21s and 7-8 MiG-25s, two 
types of Soviet-made remotely piloted vehicles (RPVs), and developmental versions of 
two Iraqi-built RPVs called the Al-Yamamah-A, a multi-mission RPV carrying daylight 
and infra-red cameras. It also had Sarab-3, a modification of the British TTL-3 Banshee 
target drone. These reconnaissance assets were largely useless against the UN Coalition. 
They were far too limited in scale to cover the rapidly changing coalition forces, could 
not penetrate its defended air space, and were tied to a slow and cumbersome photo 
processing system that took far too long to process reconnaissance information. Iraqi 
reconnaissance units also generally had major problems in routing such information to 
the proper user even during the Iran-Iraq War when the Iraqi command and control 
system was fully intact. As a result, Iraqi forces were "blind" in comparison with the 
highly sophisticated mix of airborne and space reconnaissance systems available to the 
Coalition forces.  
 Iraq had recognized many of these defects during the Iran-Iraq War, and was 
trying to correct them when the Gulf War began. One example of such efforts was the  
Il-76 candid that Iraq modified to act as an "Adnan" AEW aircraft. The first such aircraft 
was called the Baghdad-1 and had its rear cargo ramp replaced by a GRC radome with 
an Iraqi-modified version of the French Thompson CSF Tiger surveillance radar. The 
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radome had a 9 meter (30 foot) diameter dome that rose about 43 meters (13 feet) above 
the fuselage and the candid. The rotating mechanism and radar were integrated into the 
aircraft in Iraq. The radar's signal processing was modified to remove ground clutter. 
Electronic support measures (ESM) were also installed, along with an improved radio 
navigation system.  
 Iraq claimed that the Adnan could track targets out to 350 kilometers, and 
had a real time down-link using direct data transfer or voice. Coverage was said to 
exceed 180 degrees. The Adnan was used in the last stages of the Iran-Iraq War, and an 
improved version called the Baghdad 2, with direct fighter air control capabilities, was 
in development before the war began. It is important to note, however, that the Adnan 
had far less coverage and electronic warfare capabilities than the E-3A airborne warning 
and air control system (AWACS), flown by the Coalition, and had no real chance of 
survival against a Western-type air force.176  
 The Iraqi Air Force was also seeking major improvements in its mix of 
aircraft. Iraq recognized the superiority of Western fighters during the Iran-Iraq War, 
and sought the Mirage 2000 as a follow-on to its Mirage F-1s. At one point, it 
announced its intention to buy 54 Mirage 2000s fighter-bombers equipped with Matra 
Electronic countermeasure pods, with an option to buy 12 more. Baghdad also discussed 
plans to build a coproduction facility in Iraq, and eventually to buy over 100 Mirage 
2000 aircraft.  
 Iraq had been unable to finance such purchases, however, because of its 
failure to meet the payment schedule on its existing arms debt to France -- which totaled 
nearly $6 billion.177 As a result, Iraq was examining the purchase of additional MiG-29s, 
Su-24s, and advanced Soviet attack aircraft  like the MiG-27 at the time it invaded 
Kuwait. Iraq was also considering orders of Alphajet trainers assembled in Egypt. It 
already had 80 Brazilian EMB-212 Tucano trainers, was considering co-producing the 
Tucano in Iraq -- and had ordered Astros II multiple rocket launchers, Piranha air-to-air 
missiles, SS-30 and SS-60 rockets, and APCs from Brazil. It did, however, have the 
same financing problems with these orders that it had with France. Iraq owed Brazil at 
least $120 million for past purchases when the war began.178 
 Acquiring the Mirage 2000s might have made a difference in the outcome of 
the Gulf War, at least in terms of raising Coalition losses, but only if Iraq had had 
several years to absorb the new aircraft. In fact, the Iraqi Air Force's constant purchases 
of new aircraft and munitions had contributed to its qualitative problems by forcing it to 
constantly retrain and reorganize its forces. Many units were continually in the process 
of conversion to new aircraft, tactics, and munitions when the war began. This meant 
limited flying and training time for an Iraqi Air Force with which was poorly organized 
to train its pilots, even without such problems. Expansion of the force meant shortages 
of skilled pilots and ground crews, and created growing problems in trying to support so 
many different types and models of aircraft.  
 Iraq also had a major maintenance and sustainability problem. Something 
like a third of Iraq's total air combat strength had limited operational capability when the 
Gulf War began, and at least another third had relatively low operational standards and 
poor sustainability. Further, Iraq's use of so many different types of aircraft presented 
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serious problems in redeploying air from base to base, and in many cases, given bases 
could only support a few types of aircraft.  
 At the same time, Iraq had some important advantages over many Third 
World Forces. Unlike many Middle Eastern air forces, Iraq was able to obtain a wide 
range of modern air ordnance from the West, and the Soviet bloc. Its air-to-air missile 
inventory included Soviet-made AA-2s, AA-6s, AA-7s, and AA-8s. Its French-made 
inventory included R-530s and R-550 Magics. Iraqi inventories of air-to-surface missiles 
included French-made As-30 laser-guided bombs, Soviet-made X29L laser-guided 
missiles, Thompson CSF Atlis laser designators,  Armatts, Am-39 Exocets, electro-
optical guided missiles, and up to three types of cluster bombs. It  included AS-4 
Kitchen and AS-5 Kelt long-range air-to-ship missiles, AS-14 Kedge air-to-ground 
missiles, and possibly an air-launched version of the PRC-made C-801 anti-ship missile. 
Iraq had large stocks of napalm, crude binary chemical bombs, bomblet dispensers, and 
some fuel-air explosive (FAE) weapons. Iraq exhibited 9,000  kilogram bombs for its 
Tu-16s, with up to 8,800 pounds worth of TNT. These have impact, proximity, and air 
burst fuses, and were developed for attacks on rear-echelon forces.179   
 The effectiveness of these munitions, however, depended on Iraq's ability to 
compete in air combat and electronic warfare, and penetrate enemy defensives without 
encountering effective land-based air defenses. In practice, the combination of the E-3A 
and F-15 gave the Coalition a decisive advantage in command and control, radar range 
and target characterization, and beyond-visual-range combat.     
 As has been discussed earlier, the Iraqi Army air corps added at least 160 
combat helicopters to Iraq's air strength, including 40-45 Mi-24 Hind with the AT-2 
Swatter, 20-50 SA-342 Gazelle (some with HOT), 56 Bo-105 with SS-11 and HOT, 30 
SA-316B Alouette III with As-12, and 10-13 SA-321 Super Frelons. Some of the Super 
Frelons were equipped with Am-38 Exocet, and others with AS-12 missiles.  
 Once again, however, training was of uncertain quality. Many pilots acquired 
reasonable proficiency in attack missions during the Iran-Iraq War, but comparatively 
few learned to fly the complex attack and exit maneuvers, and nap of the earth the low 
altitude flight techniques, needed to survive against a sophisticated enemy. Like the Iraqi 
Air Force, the helicopter pilots were often easy to target, and had no experience in flying 
against a force equipped with advanced look-down/shoot-down radars and electronic 
warfare assets.  
 Iraq's transport aircraft included two squadrons with 10 An-12s, six An-24s, 
two An-26s, 19 Il-76s, 19 Il-14s, and one DH Heron. Iraq had been using the Il-76 as a 
tanker since 1985, and had modified some of its MiG-23BNs (Flogger Hs) for airborne 
refueling by using the same system as on its Mirage F-1EQs.180 The Iraqi Air Force had 
large reserves of training aircraft, including MiG-15s, MiG-21s, MiG-23Us, 2 Tu-22s, 
16 Mirage F-1BQs, 50 PC-7s, and 21 EMB-312s. 
 Iraq's air base and logistic system was excellent by regional standards. The 
air force operated from 24 main operating bases and 30 dispersal bases. The main 
operating bases were well designed and built, and were constructed to withstand 
conventional attack. Iraq could shelter nearly all its aircraft. Many bases had multiple 
taxiways with multiple runways. New underground shelters based on Warsaw Pact 
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models had been built by Yugoslav contractors at the main operating bases near Basra, 
Kirkuk, Mosul, Rashid, H-3, Shaiba, Habbaniya, and other bases, and to standards 
believed be capable of withstanding air bursts from nuclear attacks. Iraq had structured 
its highway system to provide dispersal bases, had deployed runway repair kits, and 
provided large numbers of surface-to-air missiles and anti-aircraft guns to defend each 
base.181 The weaknesses in this system were that it depended on (a) the survival of the 
Iraqi command, control, and warning system to use the sheltered aircraft, (b) effective 
surviving air defenses to cover the bases against sustained attack, and (c) the shelters 
proved vulnerable to the earth penetrating weapons that the US deployed in the final 
weeks before the air war.    

Iraq's Land Based Air Defenses 
 Iraq's land-based air defenses had been extensively reorganized after Israel's 
Osirak raid in 1981. A network of radars, surface-to-air missiles, and anti-aircraft guns 
surrounded strategic and industrial areas, particularly in the Baghdad area. A French-
supplied C4 system called the KARI (Iraq spelled backwards in French) was completed 
in 1986-1987, but it was never really tested during the Iran-Iraq War. 
  The National Air Defense Operations Center (ADOC) in Baghdad controlled 
Iraq's air defenses. The ADOC maintained the overall air picture and established 
priorities for air defense engagements. There were five Sector Operations Centers 
(SOCs) covering the north, west, center-east, south-east and far south. Each was 
subordinate to the ADOC, and controlled air defense operations in a specific geographic 
area. The ADOC and SOCs controlled large numbers of ground-based weapons systems 
and extensive C4I assets. There were also a large number of Intercept Operations 
Centers (IOCs) to provide local air defense control. These had headquarters at Ar-
Rutbah, H-1, and H-3 in the West; Mosul and Qayyarah in the north, Al-Taqaddum, 
Salman Pak, Al-Jarrah, An-Najf, and An-Nukhayb in the center-east; and Al-Amrah, 
As-Salman and Az-Zubayr in the southeast; and Al-Jahrah in the far south.  
 The Iraqi system, however, was a mix of technologies from different nations 
with uncertain integration. Although part of Iraq's air defense system was French-
supplied, Iraq patterned its overall air defense network and operations on Soviet models. 
It also concentrated its coverage around Baghdad, Basra, and key military and strategic 
targets. This left many areas uncovered, particularly in southern Iraq, and along air 
corridors striking north across the Saudi and Kuwait borders. 
 It had the fundamental flaw that the SOCs could not communicate effectively 
once the ADOC was destroyed or deactivated. This meant that the Coalition could attack 
and/overwhelm each sector in isolation from the others. Further, the destruction of a 
given SOC effectively opened up a corridor that could be used to attack the entire 
country. While it may not be a general lesson of the war, such design defects and 
vulnerabilities are common in Third World air defense systems, and almost universal in 
systems dependent on Soviet or PRC surface-to-air missiles, sensors, and electronics. 
 There were other problems. Iraq had created a strongly inter-netted, 
redundant, and layered air defense system that including a wide variety of radars, 
hardened and buried command and control sites, interceptors, surface-to-air missiles, 
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and anti-aircraft artillery. In practice, however, much of the communications, data 
processing, and software were inferior.  182  
 Even so, Iraq's air defense forces were formidable in some respects. 
According to one US estimate, Iraq had a total of 16,000 radar-guided and heat seeking 
surface-to-air missiles, including missiles for the large numbers of lighter army systems 
described earlier, and smaller numbers of missiles for the heavier SA-2s, SA-3s, and 
SA-6s. These heavier surface-to-air defense missiles were operated by an air defense 
force, organized into air defense units that were part of the Iraqi Army, but operationally 
tied to the Air Force.  
 Iraq had approximately 137-154 medium surface-to-air missile sites and 
complexes in Iraq and 20-21 in Kuwait, and 18 major surface-to-air missile support 
facilities.183 These included 20-30 operational SA-2 batteries with 160 launch units, 25-
50 SA-3 batteries with 140 launch units, and 36-55 SA-6 batteries with well over 100 
fire units. Iraq claimed to have modified the SA-2 missile to use an infra-red terminal 
seeker, to supplement the SA-2's normal radio command guidance system, but it is 
unclear that such systems were actually deployed. All of these systems could still be 
fired on a target of opportunity basis. Iraq's medium surface-to-air defense sites in Iraq 
were also a threat to a modern air force. They were widely dispersed, often did not 
require the used of radar, and could be fired on a target of opportunity basis. The 
missiles on the sites in Iraq included at least 20 SA-8 batteries with 30-40 fire units, 60-
100 SA-9 fire units,  and some SA-13s, and 50 to 66 Rolands.184  
 To put this level of air defense strength in perspective, Baghdad had more 
dense air defenses at the start of the Gulf War than any city in Eastern Europe, and had 
more than seven times the total surface-to-air missile launcher strength deployed in 
Hanoi during the height of the Vietnam war. The US Department of Defense released a 
highly detailed Post-War estimate of Iraq's land-based air defense at the time that the 
Gulf War began that credited Iraq with 3,679 major missiles, not including 6,500 SA-7s, 
400 SA-9s, 192 SA-13s, and 288 SA-14s. It indicated that Iraq had 972 anti-aircraft 
artillery sites, 2,404 fixed anti-aircraft guns, and 6,100 mobile anti-aircraft guns. The 
details of these deployments by region are shown in Table 3.8 below, and Iraq's 
surviving deployments reflect the same basic concentrations of air defense weapons.  
 Separate US estimates indicate that Iraq had extensive numbers of 
crew/vehicle deployed SA-9s and SA-13s, and man-portable SA-14s, and SA-16s, 
dispersed throughout the KTO. They also indicate that Iraq had deployed more than 
3,700 anti-aircraft guns in the KTO with barrels larger than 14.5 mm, and that these AA 
guns were supplemented by more than 10,000 12.7 mm. guns in the ground forces in the 
KTO that could be used in some form of anti-aircraft role.  While such weapons lacked 
accuracy, range, and high lethality, they could be deployed to expose aircraft flying 
under 12,000-15,000 feet to substantial cumulative risk.185 
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Table 3.8 
 

Deployment of Iraq's Air Defense Weapons Before the Gulf War 
 
  Type           Mosul/Kirkuk       Baghdad        H-2/H-3        Talil/Jalibah         Al Basra         Total 

Missiles 122 552 90 10 118 892 

Anti-aircraft sites 39 380 138 73 167 455
  

Guns  110 1,267 281 180 442
 2,280 

SA-2  1 10 1 1 2
 15 

SA-3  12 16 0 0 0
 28 

SA-6  0 8 6 0 8
 22 

SA-8  1 15 0 0 0
 16 

Roland  2 9 6 2 5
 24 

ZSU-23- 4 0 8 0 0 5 13 

S-60  8 10 3 2 14
 37  

 

Source: US Department of Defense, The Conduct of the Persian Gulf War: Final Report, Washington, 
Department of Defense, April, 1992, p. 241. Note that other sources in the same data base produce 
different numbers. 
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 Many of the individual surface-to-air missile, anti-aircraft gun, and command 
and control units in the Iraqi system, however, had low operational readiness and 
proficiency. System-wide and unit-level electronic warfare capability was good by Third 
World standards, but was scarcely competitive with that of the US. Iraq's overall 
sensor/battle management system remained poor, their training failed to deal with 
saturation and advanced countermeasure attacks, and was not realistic in dealing with 
more conventional penetrations by advanced attack aircraft. This was demonstrated all 
too clearly when Iraqi guns and missiles shot down an Egyptian Alphajet flying to an 
arms show in Baghdad in April, 1989, even though it flew along a pre-announced flight 
corridor at the scheduled time.186 Iraq still could not keep its land-based air control and 
warning and C4I systems operational 24 hours a day. 

The Iraqi Navy 
 Iraq's navy has never been strong or effective. It played only a negligible role 
in the Iran-Iraq War. While the Iraqi Navy operated in local waters in the northern Gulf 
during the Iran-Iraq War, it acquired little real combat experience. Iraq's smaller ships 
occasionally attacked Iran's Khor Musa convoys, and mined some of the Iranian waters 
in the Upper Gulf. Most of Iraq's warships were kept trapped in port by Iran's air and 
naval forces during 1980-1987, while the rest were kept in port by Iran's mining and 
blocking of the Shatt al-Arab. The Iranian Navy dominated the Gulf until the Western 
intervention to protect Tanker traffic in 1987. 
 Ironically, Iraq had deliberately allowed its navy to run down in the period 
before the Iran-Iraq War because it was planning a massive order of four missile frigates, 
six missile Corvettes, an underway replenishment ship, a floating dry-dock, and naval 
helicopters to build-up to a strength that could directly rival Iran. As a result, it had not 
sought to modernize its missile patrol boats or other systems from the Soviet bloc, and 
had made little effort to use its existing ships to develop a Navy that was combat ready. 
 Iraq negotiated its orders for the frigates, corvettes, and support vessels with 
Italy in February, 1981, but Italy then declared an embargo on the delivery of combat 
vessels. Iraq only obtained possession of the underway replenishment ship and the dry-
dock, which were unable to proceed further than Alexandria because of the threat posed 
by the Iranian navy. In any case, neither ship would have helped Iraq. The Agnadeen  
was a 8,706 ton Stromboli-class ship, capable of simultaneously supplying two combat 
ships while underway, although its value depended on the delivery of the frigates and 
corvettes. The same was true of the dry-dock. 187 
 In short, the Iraqi Navy had virtually no opportunity to develop a significant 
open water capability before the Iran-Iraq War, and then remained largely inactive for 
the next eight years. When the Iran-Iraq War ended, the Iraqi Navy still had to wait for 
the delivery of the Italian ships, and combat helicopters with Anti-ship missiles. It was 
unable to take advantage of the time between the cease-fire and the beginning of a new 
conflict. 
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The Promise of the "Revolution in Military Affairs": US 
Forces and Capabilities and the Lesson of the "AirLand 
Battle" 
 By mid-January, 1991 the Coalition included troops from 31 countries, and 
military forces of some kind from 38 countries. According to US estimates, it had a total 
of 540,000 troops in theater, and 1,736 combat aircraft from 12 Coalition countries, plus 
60 B-52s waiting outside the theater. Its naval forces included six carrier battle groups, 
two battleships, several submarines with cruise missiles, and an amphibious force with 
17,000 US Marines -- the largest amphibious task force since the Korean War.  
 At the same time, the key military "culture" shaping the capabilities of the 
Coalition was clearly the United States.  The strength of the US forces deployed during 
Desert Shield and Desert Storm is shown in Table 3.9, and the data in this table illustrate 
several important aspects of the US forces involved in the Gulf War. It shows how long 
it took to build-up US forces during Desert Shield, and reveals that US forces were still 
deploying in January and February, 1991. It also provides a good overview of the 
complexity of US forces, and the amount of specialized equipment that the US deployed.  
 More broadly, Table 3.6 shows the reliance that the US placed on combined 
operations, and on linking together its different military services to fight the "AirLand 
battle". There has been a tendency in some histories of the Gulf War to focus on 
"shooters" to the exclusion of command and control and support systems, and to 
emphasize US Air Force and US Army capabilities while paying less attention to the 
capabilities of the US Navy and Marine Corps. Table 3.9 shows that US Navy and 
Marine Corps forces were used in large numbers, and played a critical role during Desert 
Shield. It also shows the importance of US Army aviation -- another force whose role is 
sometimes understated. 

The Unique Character of US Forces 
 A number of other Coalition air forces contributed highly effective combat units 
to Desert Storm -- including the forces of Britain, Canada, France, Italy and Saudi 
Arabia. Table 3.9 shows, however, that the US Air Force and US Navy were unique in 
being able to deploy a wide mix of specialized, high technology, intelligence, 
reconnaissance, electronic warfare, battle management, maritime surveillance, and air-
control and warning aircraft. Equally important, it shows that the US was the only 
country with a mix of naval and air assets  capable of sustained power projection. No 
other country had carrier or amphibious forces capable of operating near a hostile power 
with the force strength and technical sophistication of Iraq. No other power had the mix 
of strategic airlift, refueling capability, and the strategic prepositioning ships and sealift 
necessary to deploy and sustain major combat formations on anything approaching the 
same scale. 
 US forces were also the only Coalition forces that were organized and trained to 
make extensive use of "space warfare," and able to draw on a wide range of space-based 
systems. These satellites included classified multi-spectral imagery, electronic 
intelligence, and communications intelligence satellites, and a wide range of unclassified 
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systems like the Global Positioning System (GPS) navigation satellites, the Defense 
Meteorological Satellite Program (DMSP) weather forecasting satellites, the NOAA 
Television and Infrared Observation Satellites (TIROS) and the US land satellite 
(LANDSAT) for multi-spectral imagery, the Defense Support Program (DSP), missile 
detection satellites, the Defense Satellite Communication System (DSCS), and US Navy 
Ultra-high frequency Satellite Communications System (USCS). The only other major 
allied space-based asset used during the Gulf War was the French Satellite Probatoire 
d'Observation de la Terre (SPOT), a relatively low resolution multi-spectral imagery 
system.188   
  These assets helped give the US had a unique ability to manage extremely high 
tempos of warfare, obtain intelligence, sustain communications, and execute very 
complex air operations and combined operations. The impact of these unique 
characteristics on the fighting during Desert Storm is an important factor or "lesson" of 
the Gulf War. No other power, not even Russia, could have deployed the same mix of 
technologies. The unique nature of US capabilities is also a warning that simply 
ensuring some kind of "Western" presence in a peace keeping or military operation does 
not in any sense guarantee the ability to execute many of the operations that the 
Coalition executed in Desert Storm. They are also a warning that future coalition 
warfare and cooperative security are likely to involve significant problems -- in direct 
proportion to the required complexity of combat -- unless the forces involved have 
previously trained to become interoperable at the required level of sophistication, or 
have ample time to reorganize and retrain before combat begins.  

The Problem of Interoperability    
 These assets not only gave US forces a different character from those of the other 
forces engaged in the Gulf War, they affected interoperability. While a number of other 
members of the Coalition could take extensive advantage of these assets, Britain was the 
only other member of the Coalition whose air force, armored forces, and navy was able 
to achieve something approaching full interoperability with the US forces. Saudi and 
Egyptian forces had held many joint exercises with the US, but they were not organized 
and trained to operate at the same level of technical sophistication, or at the tempos of 
combat that US battle management technology made possible. France had highly 
capable air and naval systems, but could not deploy the kind of heavy armored forces 
needed to operate with US heavy divisions, and French forces had not exercised with US 
forces to the point of being able to utilize US battle management systems to allocate 
combat aircraft quickly and flexibly in the kind of dense air combat environment that 
took place during Desert Storm.  
 Even British forces had some problems in interoperability with US forces. The 
British armored division employed during Desert Storm only had a total of 117 tanks in 
its active strength on January 1, and a maximum of 176 tanks in theater when the land 
campaign began. This is about 50% of the tank strength of a US armored division. The 
British division was also comparatively light in terms of artillery, and other armored 
fighting vehicles. It could fight effectively alongside of the US heavy forces, and it did 
so. At the same time, it could not sustain itself over the same distances, and at the same 
tempo of maneuver as the US forces. 
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   The RAF is one of the best trained air forces in the world, but it entered Desert 
Storm with the technical limitations enforced by more than a decade of severe funding 
constraints. These limitations affected the capability of the Tornado -- the key RAF 
aircraft employed during the war -- to carry out air attacks at stand-off ranges from 
short-ranged air defenses, as well as the RAF ability to fly complex missions involving 
electronic warfare and air-borne battle management assets.  
 The RAF also faced problems in carrying out joint air operations with the US, 
similar to those that affected the US Navy in cooperating with the US Air Force. Both 
the RAF and the US Navy used somewhat different mission planning and command, 
control, and communications systems than the US Air Force. These were not critical in 
many contingencies, where each service would be operating in different areas, but were 
important in Desert Storm, where all had to operate over the same comparatively small 
theater of operations. 
 Similarly, the Saudi Air Force had extensive experience in working with the US 
using the E-3A AWACS, and was able to conduct highly effective air defense operations, 
particularly over Saudi Arabia. It was not, however, trained to operate as effectively in 
offensive air operations, particularly in the extremely dense operating environment that 
occurred over the Kuwaiti Theater of Operations, where more than 600 aircraft 
sometimes operated in the same small area.   
 There is no doubt that interoperability problems would have been much greater if 
the US had not conducted joint exercises with its major allies in the region, and if 
Western forces had not learned to work together in NATO. There is also no question that 
they would have been much greater if (a) the Coalition command had not been 
dominated and controlled by US commanders who knew how to exploit unique US 
assets, (b) there had not been five and one-half months to retrain, reorganize, and deploy 
the Coalition forces to minimize the problems of interoperability, (c) the friction 
between various national commanders had not been unusually low, (d) Saudi Arabia and 
the other southern Gulf states had not been able to offer basing and logistic support that 
compensated for the lack of sustainability in other Western forces, and (e) the individual 
countries deploying from outside the area had not had time in which to make use of 
commercial charters to bring in supplies and support assets that could not be rapidly 
deployed in peacetime.  
 By the time Desert Storm began, The Coalition made considerable progress in 
resolving many of these interoperability problems, and minimized the impact of the 
remaining problems by working command and control systems, air force assignments, 
and corps boundaries. This experience, however, is another lesson of the conflict. 
Interoperability will never be perfect, but effective coalition warfare requires extensive 
joint training and adaptation. This is particularly true when the forces in a coalition have 
major asymmetries in training and technology. 
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Table 3.9:The Growth of the US Forces for Desert Storm - Part One 
 
Force Element                      1 Sept 90        1 Oct 90     1 Nov 90      1 Dec 90     1 Jan 91       Peak* 
 
US Air Force   
 
Personnel 17,752 31,607 31,456 31,194 39,927 54,468 
 
A-10 attack 48 96 96 102 120 146 
AC-130 gunship 0 5 5 4 4 8 
B-52 bomber 20 20 20 20 20 66 
F-4G Wild Weasel 24 36 36 36 48 49 
F-15C fighter 48 72 72 72 96 96 
F-15E bomber-attack 24 23 24 24 46 48 
F-16 fighter attack 46 120 120 120 168 215 
F-111F bomber 18 32 32 52 64 66 
F-117A stealth bomber 018 18 18 36 42 
   Major combat 228 422 423 448 602 736 
 
E-3 AWACS 5 6 6 6 7 11 
EC-130E ABCCC 6 6 6 6 6 6 
EC-130 (CC) electronic combat 5 5 5 5 5 5 
EF-111 electronic combat 10 14 14 14 18 20 
EC-135 electronic combat 0 0 0 0 0 2 
RC-135 reconnaissance 4 4 4 4 4 4 
RF-4C reconnaissance 6 6 6 6 6 18 
TR-1A reconnaissance 2 2 2 2 4 6 
U-2 reconnaissance 2 2 3 3 3 6 
JSTARS surveillance & control 0 0 0 0 2 5 
       Total C4I 40 45 46 46 55 83 
 
EC-130 (VS) special operations 2 2 2 2 2 2 
MC-130 special operations 4 4 4 4 4 4 
MH-53 special operations 4 8 8 8 8 17 
MH-60 special operations 0 8 8 8 8 8 
HC-130 special operations 4 4 4 4 4 4 
   Special operations 10 26 26 26 26 35 
 
 Total combat 278 493 495 520 683 854 
 
KC-10 aerial refueling 0 6 6 6 6 30 
KC-135Q aerial refueling 79 94 114 115 164 202 
C-130 tactical airlift 66 95 96 96 96 151 
C-20 tactical airlift 6 8 8 8 8 13 
C-21 tactical airlift 4 8 8 8 8 8 
C-28 tactical airlift 0 8 8 8 8 4 
    Combat support 155 219 240 241 290 408 
 
  Total   433 712 735 761 973
 1262 
 
* Peak includes highest level of operational deployment during Desert Storm.  
 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  
Washington, US Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 53, 55-56. 
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Table 3.9 
 

The Growth of the US Forces for Desert Storm  - Part Two 
 
US Army                           1 Sept 90         1 Oct 90     1 Nov 90     1 Dec 90    1 Jan 91       Peak* 189 
 
Personnel 24,999 65,374 115,630 133,248 204,286 304,648 
 
M-60 tank - 9 9 9 9 0 
M-1 tank 118 232 580 580 235 124 
M-1A1 tank - - 123 123 594 1,834 
   Tanks 118 241 712 712 838 1,958 
 
ITV 10 88 125 125 127 - 
M-551 AFV 43 43 51 51 57 57 
LAV AFV 10 11 11 11 11 - 
M-2 IFV 56 162 330 327 328 1,101 
M-3 IFV 16 57 286 272 394 592 
M-113A2 APC 68 367 762 762 762 - 
    Other Armored Vehicles 203 728 1565 1548 1679 - 
 
TOW ATGM Launcher 169 290 386 404 468 - 
 
105mm Arty 54 110 110 110 108 - 
155mm Towed Arty -  66  66 72 72 - 
155mm SP Arty 11 72 196 216 288 - 
203mm SP Arty - - 48 48 48 - 
MLRS Rocket Launcher 13 37 63 63 90 189 
ATACM Missile Launcher - 9 9 18 18 18 
    Arty Weapons 78 220 492 527 624 - 
 
VULCAN AA - 58 105 135 135 - 
Pattiot SAM Launcher 7 21 45 60 92 132 
M-728 CEV - - - - 12 55 
AVLB bridge - - - - 54 110 
 
AH-64 attack 46 109 144 144 189 245 
AH-1S attack 4 48 82 86 112 141 
  Attack Helicopters 50 157 226 230 301 386 
 
UH-60 56 154 205 205 279 303 
UH-1H   4 35 127 127 169
 197 
OH-58C 40 118 175 178 257 324 
OH-58D 21 41 56 59 79 97 
CH-47   - 449 83 84 99
 127 
MH-47 - - - - - 4 
UN-60V - - - - - 64 
EH-60 - - - - - 27 
UN-1V - - - - - 115 
   Helicopters 171 954 872 883 1184 1644 
 
* Peak includes highest level of operational deployment, include aircraft afloat, during Desert Storm. 
 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  Washington, US 
Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 53, 55-56. 



Lessons of the Gulf War 136 

Table 3.9 
 

The Growth of the US Forces for Desert Storm  - Part Three 
 
Force Element                  1 Sept 90       1 Oct 90     1 Nov 90        1 Dec 90     1 Jan 91       Peak* 190 
 
US Marine Corps 
 
Total Personnel  18,776 40,526 41,783 39,085 60,348
 92,538 
 
M-60/M-60A1/M-60A3/M1A1 42 140 145 145 225 - 
 
LAV-AT armored vehicle 8 30 30 28 34 54 
LAV armored vehicle 19 149 149 163 220 296 
AAV Assault Amphibious Vehicle 92 301 300 320 492 532 
   Other Armored Vehicles 119 480 479 511 746 882 
 
TOW ATGM Launcher 57 306 280 272 470 - 
 
105mm Arty  - 4 4 - 4 - 
155mm Towed Arty 28 90 90 86 132 - 
155mm SP Arty  0 6 6 6 12 - 
203mm Arty  0 6 6 6 12 - 
   Arty   28 106 106 98 160
 - 
 
Hawk SAM launchers 8 16 16 16 16 - 
M-9 armored combat earth mover - - - - 6 - 
AVLB bridge  - - - - 4 - 
 
F/A-18 fighter attack 48 48 48 48 72 78 
AV-8B attack  40 60 60 60 81 84 
OV-10 surveillance & control 0 8 8 8 8 19 
EA-6 electronic combat 12 12 12 12 12 12 
A-6 bomber  9 10 10 10 20 20 
   Combat Fixed Wing 109 138 138 138 193 213 
 
KC-130 tanker  6 8 8 8 12 15 
 
AH-1W/T/J attack  34 45 47 43 43 75 
 
CH-46 transport  15 60 60 48 72 120
  
UH-1 utility  18 28 26 24 36 50 
CH-53-D transport 12 20 20 20 20 29 
CH-53E transport 8 35 35 29 33 48 
  Helicopters  87 188 188 164 204 322 
 
* Peak includes highest level of operational deployment, include aircraft afloat, during Desert Storm. 
 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  
Washington, US Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 53, 55-56. 
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Table 3.9 
 

The Growth of the US Forces for Desert Storm  - Part Four 
 
Force Element                     1 Sept 90       1 Oct 90      1 Nov 90      1 Dec 90     1 Jan 91       Peak* 
 
US Navy 
 
Total Personnel 19,940 34,163 36,467 33,190 33,161 83,278 
 
Carriers 2 2 3 3 2 6 
Battleships 1 1 1 2 2 2 
Guided Missile Cruisers 2 4 8 7 5 11 
Cruisers 3 2 4 2 1 1 
Guided Missile Destroyers 21 2 1 1 2  
Guided Missile Frigates 4 3 4 3 3 7 
  Major combat  14 13 22 18 14 29 
 
Amphibious Command 1 1 1 1 1 1 
Amphibious Assault 0 4 4 3 3 7 
  Amphibious 1 5 5 4 4 8 
 
Ocean Minesweepers 0 3 3 3 3 3 
Mine Countermeasures 1 1 1 1 1 1 
  Mine 1 4 4 4 4 4 
 
F-14 fighter intercept 56 76 76 76 76 109 
F/A-18 fighter attack 58 58 58 88 88 89 
A-7E fighter attack 0 24 24 24 24 24 
A-6E bomber 35 48 48 62 62 96 
KA-6D tanker 8 12 12 16 16 16 
EA-6B electronic combat 12 17 17 21 21 29 
E-2C surveillance and control 12 17 17 21 21 29 
S-3A/B reconnaissance 23 31 31 31 31 43 
  Combat aircraft 204 283 283 339 339 435 
 
C-2A airlift 0 0 0 2 2 2 
 
USCENTCOM HQ 542 746 725 768 897 1,138  
 
Joint Chiefs Special Element - 220 182 174 184 307 
 
US Special Operations Command, 
Central Command (SOCOCENT 
 HQ) 797 3,017 2,911 2,940 2,951 5,123 
 
Total Personnel 82,806 175,653 229,154 240,599 341,754 541,376 
 
* Peak includes highest level of operational deployment, include aircraft afloat, during Desert Storm. 
 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  
Washington, US Air Force/Government Printing Office, 1993,  pp. 18, 27-28, 35-37, 40-41, 51, 53, 55-56; 
various sections in Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf 
War, Washington, Office of the Chief of Staff, US Army, 1993, pp. 115-116, and in Department of Defense, 
Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 1992. 
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The "New" US Military 
 Another striking aspect of the US forces listed in Table 3.9 is that they were the 
product of nearly two decades of a massive effort to restructure the forces that had 
fought in Vietnam. There is no agreement within the US as to how to describe such 
changes, and even official publications by the US military services emphasize different 
factors and use different terms. However, the cumulative impact of such changes has 
been so great that many US officers and military analysts have begun to call it a " 
revolution in military affairs": 
 The major changes involved are summarized in Table 3.10. They make an 
impressive comparison to the weaknesses in Iraqi forces shown in Table 3.2, although 
there are obvious limits to any such comparison. It is clear that the US forces were 
strong in virtually every area where the Iraqi forces were weak, although there is no way 
to establish the degree of relative capability in any specific area. At the same time, some 
of these same differences existed between US forces and those of other members of the 
Coalition. Further, the path to the reforms and changes in US forces shown in Table 3.10 
was anything but smooth, and was highly resource dependent. 
 Any effort to trace the history of the changes in US forces necessarily over-
simplifies an extremely complex process. At the same time, neither the lessons of Desert 
Storm -- nor its outcome -- can be understood without a brief summary of the key events 
that reshaped the US forces from the time of Vietnam to Iraq's invasion of Kuwait.191  
 There were many seeds to the Post-Vietnam reform of US military forces. One 
example was the efforts of the US Naval Systems Command in restructuring the training 
of US Navy pilots in air-to-air combat in 1968 -- after the US only achieved a 2:1 kill 
ratio relative to the North Vietnamese fighters. As the result of studies and reports by 
Captain Frank Ault, the US Navy restructured its entire doctrine of air-combat to take 
account of unrealistic air combat training, unrealistic testing and evaluation of air-to-air 
missiles, and unrealistic air tactics and rules of engagement. The US Navy 
revolutionized its air combat training during 1969-1972 by creating the "Top Gun" 
program, with a new elite group of pilots who trained against aggressor squadrons that 
directly simulated North Vietnamese tactics.  
 This shift to high technology air combat training that taught pilots how to 
realistically employ technology, and target the enemies specific capabilities through 
demanding, computerized, simulated air combat, raised the Navy's air-to-air combat 
advantage from 2:1 at the start of Vietnam, to nearly 12:1.192 It also helped lead the US 
Air Force to establish its own aggressor squadrons in 1972, although US Air Force 
fighter units often finished the  Vietnam war flying the same faulty tactics that made 
them unnecessarily vulnerable to the enemy.193 
 The Air Force then surpassed the Navy, however, by expanding its air combat 
training program from realistic training in small unit air-to-air combat to large scale air 
combat training in the form of what were called "Red Flag" exercises. These exercises 
were started at the suggestion of Lt. Colonel Richard M. Moody, and came to involve 
mass strike packages of the kind involved in a large scale air war, and integrated air 
combat operations. They also involved flying against simulated ground to air defenses 
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and surface to air missiles. They rapidly expanded to the point where the USAF flew 
five Red Flag exercises a year after 1975. Their example led Canada to adopt a similar 
Maple Flag exercise, specialized Cope Thunder exercises in the Pacific, and ultimately 
led the US Navy to establish a similar "Strike University" in 1984. 
 These shifts to realistic aggressor training and large-scale combined arms 
training had other consequences which were more critical to improving US capabilities. 
They helped catalyze major improvements in US testing and evaluation, simulation 
technology, and efforts to integrate training, tactic, and technology into more realistic 
planning and exercises at every level. While the US has only begun to explore the 
potential of these techniques, and develop more realistic methods of test and evaluation, 
they advanced steadily after the late 1960s, and made major improvements in combat 
effectiveness.  
 Equally important changes and innovations took place within the US Army. The 
US Army emerged from Vietnam as a shattered force -- in part because of its own 
failures in training, leadership, and using technology. It is not possible to trace all of the 
changes that rebuilt the US Army after Vietnam in this analysis, or named more than a 
few of the key leaders involved, but General Creighton Abrams played a critical role in 
rebuilding morale and readiness during 1972-1974, while serving as the Chief of Staff of 
the US Army.  
 Inspired in part by the lessons of the October War of 1973, Abrams and others in 
the Army placed a new emphasis on rethinking the role of technology, combined arms, 
and the use of precision weapons. They helped shape the Army's focus on technology to 
concentrate on a few lead programs that could dominate the battlefield. These programs 
included what later became known as the "Big Five": the M-1 tank, M-2/3 Bradley 
armored fighting vehicle, AH-64 Apache attack helicopter, UH-60 Blackhawk 
helicopter, and Patriot air-defense missile -- all of which were to play a critical role in 
Desert Storm.  
 General William E. DePuy began fundamental shifts in Army training methods 
that led to a conversion from set piece instructions and exercises (which often trained 
US soldiers to fight against a force that was a mirror image of the US Army) to more 
realistic combat training. DePuy served as the first head of the US Army's Training and 
Doctrine Command (TRADOC) during 1973-1976, and built upon the US Navy's 
example that the US Navy had set in revolutionizing air combat training. DePuy and his 
deputy, Major General Paul Gorman, helped shape a new Army Training and Evaluation 
Program (ATREP) to improve the evaluation of training in individual combat units in 
which formal advanced training of NCOs was made a high priority.194   
 As time went on, the Army adopted new technologies to simulate realistic 
combat. These technologies included the use of lasers and sensors to simulate fire, and 
produce a computerized result in the Multiple Integrated Laser Engagement Systems 
(MILES), and an integrated instrumentation and analysis system called the Core 
Instrumentation System (CIS). They made it possible to create the National Training 
Center at Fort Irwin in January, 1982, the first true large scale computerized ground 
combat and simulation system. Other facilities like the Joint Readiness Training Center 
at Fort Chaffee and the Combat Maneuver Training Center at Hohenfels, Germany, 
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followed. These centers trained and tested officers at every level of command, and the 
Army later set up a computerized system to train general officers and their staffs called 
the Battle Command Training Program (BCTP). 
 Changes also took place in tactics. DePuy revised the US Army field manual on 
"Operations" (FM-100-5) to emphasize short, intense, and highly lethal wars of the kind 
that occurred in 1973 and which were likely to occur in Europe. This manual modified 
German and Israeli doctrine to emphasize paralyzing the enemy through suppressive fire, 
striking with surprise, using counter-attacks in "active defense", and the concentration of 
force at decisive points. These reforms received new impetus when General Don Starry 
replaced DePuy at TRADOC, and added an emphasis on maneuver, aggressive battle, 
and combined operations that helped lay the ground work for the AirLand battle. It was 
only the 1976 revision of FM-100-5 that first identified the Warsaw Pact as the enemy 
that the US Army should plan to fight, which formally shifted training and doctrine to 
focus on real potential enemies, rather than on vaguely defined "generic" combat. 
 Changes in doctrine, technology, and training, however, were not a substitute for 
adequate readiness and resources. Officers like General Michael Davison, the US Army 
Commander in Europe (USAREUR), had worked hard to restore discipline and reduce 
racial tension during 1972-1973 -- the period right after the Vietnam War. However, the 
Army could not properly implement  many of its reforms during the mid and late 1970s 
because of a lack of funds.  
 It could not build up the quality of its personnel because the US failed to raise 
military pay in proportion to inflation and raises in civilian pay. Manpower quality 
declined in all four US services, but this decline reached the crisis point in the case of 
the Army. It reached the point where the number of entrants scoring in the higher mental 
aptitude categories (I, II, IIIa) had dropped from 49% in 1973, to 26% in 1980, and only 
50% of the intake had graduated from high school. By 1979, the US Army had 16 
divisions, but 6 out of 10 of the divisions based in the US were unable to fight, as was 
one of the four "combat-ready" divisions in Europe. The US Army commander in 
Europe, General Frederick Kroesen called this force the "hollow army" -- a phrase that 
came to symbolize the lack of readiness and combat capability common to all US 
military services at the same.   
   This situation only began to change after the Desert One raid failed to free the 
US hostages in Iran, consequently exposed many of the problems in US forces to the 
world. This helped make promoting military readiness as a major issue in the 1980 
presidential campaign, in the wake of Congressional hearings and media exposes. Major 
increases were made in recruiting funds during 191 and 1982, and military pay was 
raised by 25%.  
 This funding triggered a steady improvement in manpower quality that reached 
the point where more than 98% of all entrants to the US Army were high school 
graduates in 1991, 75% scored in the higher mental aptitude categories, and only 1% in 
the lowest. The number of military trials dropped 64%, and desertions and absences 
dropped to 80%. The number of NCOs entering the Sergeant's Major Academy with 
some college education rose from less than 8% in 1973 to more than 88% in 1991, and 
nearly 50% had earned college degrees. The number of personnel showing drug use 
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during testing dropped from 25% to 1%.195  During the mid-1970s, the US Army also 
began to reform its mixture of reserves and actives to create a "total force policy" that 
made more direct use of reserves to ensure the full readiness of combat deployable 
forces.  
 During 1982-1986, all of the US military services made major improvements in 
their large scale and joint training activities. The US Air Force had slowly improved the 
joint training portion of its Red Flag exercises, and the Marine Corps had gradually 
developed its own exercises at Yuma and Twenty-Nine Palms. The Navy finally 
developed its own strike training program in 1984, and the US Army's National Training 
Center became a central focus in improving US Army efforts to integrate land-air 
operations. 
 These developments reflected a growing emphasis on integrated operations by 
the US Army and US Air Force. This emphasis was driven by the fact that US war 
games and exercises made it painfully clear that US forces could not hope to defeat the 
Warsaw Pact unless land and air operations were fully integrated and drastically revised. 
Nearly a decade of effort also took place within NATO to develop more effective air 
doctrine in the form of documents like ATP-27A, "Offensive Air Support", (1975) and 
ATP-33 "NATO Tactical Air Doctrine". It was not until 1979, however, that NATO air 
planners really began the systematic evaluation of deep strikes in support of the land 
battle, and it was only in 1980 that NATO was able to agree on some of the critical 
portions of a revised ATP-33 involving effective support of the land battle.  
 These changes within NATO reflected the on-going revision of US Army and 
Air Force doctrine to emphasize integrated operations, and of US Army doctrine to 
emphasize initiative, depth, agility, and synchronization . The US made a fundamental 
shift away from a reliance on force ratios and firepower. Initiative stressed reliance of 
using the offensive and counter-attack to keep the initiative. Depth emphasized 
exploiting the entire battlefield to deny the enemy the ability to concentrate, maneuver, 
and exploit massed firepower. Agility  not only meant moving faster than the enemy, but 
employing a much quicker cycle of decision-making to act before he does, and keep him 
in a disadvantaged mode of constantly reacting under conditions, in a cycle of reaction 
that continually lagged behind the developing situation on the battlefield. 
Synchronization meant using all the available elements of force quickly and decisively at 
the enemy's most vulnerable point. 
 By 1982, these shifts had evolved into what the Army came to call the "AirLand 
Battle" doctrine. This doctrine was refined under the leadership of General Starry and 
General Glenn Otis, and emerged as official Army policy with the 1982 revision of FM-
100-5. It stressed intangibles like leadership, endurance, and will, as being equal to 
firepower and maneuver in importance. The US Army and Air Force emphasized 
aggressive counter-attacks as a primary method of defense, as well as attacks on follow-
on Soviet echelons by "deep strikes" up to 150 kilometers behind the forward line of 
battle. This, in turn, helped lead to a similar emphasis in NATO in 1983, in what was 
called the follow-on forces attack (FOFA).  
 The US Army coordinated closely with the USAF Tactical Air Command at 
Langley, Virginia to ensure that the Air Force could provide the improved sensor, strike, 
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and attack capabilities to  jointly fight with the Army in such a war. These changes -- in 
what the USAF sometimes called "Joint Attack of the Second Echelon" -- firmly linked 
USAF air interdiction bombing, and suppression of the enemy's forward air defense, to 
the Army corps commander's scheme of maneuver. In April, 1983, General Edward C. 
Meyer (the Army Chief of Staff) and General Charles A. Gabriel (the Air Force Chief of 
Staff) signed a joint memorandum stressing cooperation in the Air Land Battle. They 
also set up a Joint Force Development Group to manage joint Army and Air Force 
efforts to implement the Air Land Battle, and agreed on a list of 35 detailed initiatives in 
different areas where improved AirLand cooperation was necessary.196  
 This list was announced on May 22, 1984, and a Joint Assessment and Initiatives 
Office was set up to implement the AirLand battle as a true joint capability. Many of 
these efforts included capabilities that proved critical during Desert Storm, and a list of 
the initiatives, in many ways, is a list of the advantages that US forces possessed over 
Iraq: (1) Area SAMs/Air- defense fighters, (2) point air-defense, (3) counter heliborne 
assault, (4) tactical missile threat, (5) identification of friend or foe systems, (6) rear-area 
operation centers, (7) host nation support security equipment, (8 air-base ground-defense, 
(9) air-base ground-defense flight training, (10) rear-area close air-support, (11) mobile 
weapon-system, (12) ground electronic-combat versus enemy attack, (13) airborne 
radar-jamming system, (14) precision location strike-system, (15) J-SEAD, (16) combat 
search and rescue, (17) rotary wing support for special operations, (18) joint tactical 
missile system, (19) army/air force munitions research, development, test, and 
evaluation, (20) night combat, (21 battlefield air- interdiction, (22) joint target set, (23) 
theater air-interdiction system, (24) close air-support, (25) air-liaison and forward air-
controllers, (26) manned aircraft systems, (27) Joint Surveillance and Target Attack 
Radar System (JSTARS), (28) Lockheed TR-1, (29) manned tactical reconnaissance 
system, (30) intratheater airlift, (31) program objective memorandum (POM) priority list, 
(32) rapid targeting capability, (33) future close air-support, (34) validating joint force 
development process, and (35) joint low-intensity conflict center. The Army also began 
to systematically restructure its light forces to give them better tactics and technology, 
and revitalize its elite Ranger program. 
 Further revisions took place in US doctrine, tactics, technology, and training 
during the 1980s. These revisions included changes to key field manuals like FM-100-5 
that placed new emphasis on conventional warfare -- over chemical and tactical nuclear 
warfare -- and on increased flexibility in operations, to emphasize combinations of 
different operational maneuvers. It also placed new emphasis on using air power to 
shape the battlefield before large scale AirLand operations. 
 Two limited intensity conflicts also played a critical role in allowing the US to 
transform these reforms into real world military capabilities. The first was the US 
intervention in Grenada, or Operation Urgent Fury, in 1983. The second was US 
intervention in  Panama, or Operation Just Cause, in December, 1989. The performance 
of US forces in both operations has received a great deal of criticism. Much of this 
criticism was justified in the case of Operation Urgent Fury. It exposed weaknesses in 
virtually every aspect of planning, joint operations, intelligence, and command, control, 
and communications. At the same time, US planners recognized many of these failures 
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and acted upon them, and this experience played a critical role in improving US 
capabilities. 
 The criticisms of Operation Just Cause seem far less valid. Many outside 
critiques assume an impossible standard of effectiveness, or are more ideological and 
political than they are military. They also ignored the practical difficulties in long range 
power projection by air, and in complex politico-military warfare in built-up areas. In 
practice, Just Cause demonstrated the improvements that US military forces had made in 
using joint operations and new technologies, and provided a further set of lessons in 
improving communications, air operations, and a number of other aspects of US military 
capability. 
 It is dangerous to put too much emphasis on the impact of either Urgent Fury or 
Just Cause in changing US forces. One of the minor ironies of Desert Storm is that it 
came at a time when many US military planners and analysts were emphasizing the 
special problems of politically dominated low intensity conflicts in the Third World, 
while the Gulf War came much closer to the kind of purely military air and armored 
combat  that the US had planned to fight in NATO.  
 It is also important to stress that the changes being made in US forces in no way 
made them "ten feet tall." The following chapters show that US progress in achieving 
the "revolution in military affairs" was mixed. For example, Desert Storm demonstrated 
that the workload of some key aspects of the AirLand battle was about three times more 
intense than the US had ever previously exercised. It also revealed a fundamental 
imbalance between the ability to conduct operations, and the ability to support them with 
proper intelligence and battle damage assessment.  
 Some aspects of US planning and capabilities were not adequate to help US 
forces meet regional strategic requirements. The US was still focused largely on US-
Soviet and NATO-Warsaw Pact conflicts at the time Desert Storm began. US efforts to 
develop advanced air campaigns and AirLand-land battle tactics, technologies, training, 
and operations was still Eurocentric.  USCENTCOM was just finishing its first major 
exercise -- "Internal Look 90" -- at the time that Iraq began to build up its forces on the 
Kuwait border. Even "Internal Look 90" had many limitations -- and deliberately 
avoided examining many of the C4I/BM issues that became serious problems during 
Desert Storm.  
 Many of the US planners and analysts that looked at regional contingencies 
focused on low-intensity conflicts, not major regional conflicts, although it is scarcely 
clear that the mix of US capabilities developed for the AirLand battle would have been 
nearly as effective in guerrilla wars, civil conflicts, mountain warfare, forests and jungle 
areas, or in conflicts in built up areas.  
 As Table 3.9 indicates, more than half of the forces deployed for Desert Storm 
were tailored for warfare in a very different theater. It was in many ways an accident of 
history that these forces were available for Desert Storm. They had been developed for 
other purposes, and little contingency planning had ever taken place to deploy them to 
the theater where they ultimately fought.  Desert Storm  just happened to come at the 
precise moment when the US had a unique ability to redeploy forces out of Europe 
without fear of the Warsaw Pact, but also before it began a series of massive force cuts 
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in reaction to the end of the Cold War. There is no guarantee that the US will have 
enough "decisive resources" to exert "decisive force" in the future.   
 These were other limitations to the advantages listed in Table 3.10. As will be 
discussed later, there was inadequate coordination between the US Air Force and the US 
Navy in employing tactical air power, inadequate coordination between the US Army 
and the US Navy in planning for the carrier support of ground forces, and inadequate 
preparation of the US Marine Corps for high intensity warfare and joint operations with 
the Army.  
 As has been pointed out earlier, the US could only exploit some of the 
advantages in Table 3.10 because Iraq remained on the defensive for nearly half a year. 
Some US commentaries on the Gulf War have stressed the fact that the US did not 
repeat the experience of sending a totally inadequate military force overseas of the kind 
that it sent to North Africa in World War II, or that existed in the "Task Force Smith" it 
first sent to Korea during the Korean War. Yet, the US did send a "Task Force Smith" to 
the Gulf. Chapter Two has shown that the US was forced to rush forces to the Gulf that 
were numerically and qualitatively inadequate to carry out Desert Shield until mid-
October, 1990. It has also shown that the US initially planned to liberate Kuwait with 
forces that called for a direct attack through Iraqi defense positions in Kuwait that would 
almost certainly have been far more costly than the far stronger attack that it eventually 
made from the west. Further, as later chapters will show, the US often relied on mass in 
terms of forces and sustainability, and needed a constant process of adaptation over six 
months to improve its capabilities. 
 In case after case, the technology, tactics, and organization of US forces was still 
in a process of evolution. Some key technologies that the US was developing for the 
AirLand battle were not ready at the time of Desert Storm. There were also serious 
problems in many of the weapons and technologies that the US deploying because they 
either had not been fully integrated into the force structure or needed to be adapted for 
warfare in a different theater. Without the time that Iraq gave the United States, it would 
have been difficult to tailor US forces to use many of its capabilities as effectively. 
 In short, US forces did not have any innate superiority. US officers would be the 
first to admit that the US forces employed in the Gulf War still had significant defects in 
every area listed in Table 3.10. They would also admit that the US would have had far 
less superiority -- if any -- in comparison to first line Warsaw Pact and other NATO 
forces. Many Us advantages over the forces of other NATO countries were the result of 
the fact the US was willing to make a massive real increase in defense spending during 
the early and mid-1980s. Britain and France, for example, had similar levels of 
professionalism, shared the same emphasis on realistic training, and gave NCOs and 
enlisted personnel the same degree of responsibility and advanced training, and officers, 
the same degree of initiative.  At the same time, British and French forces faced sharp 
resource constraints relative to US forces in virtually every area of military capability. 
No one can argue that British and French forces were not the equal of US forces on a 
soldier for soldier basis; no one can afford to argue that their overall capabilities were 
not affected by a lack of similar investment in technology and readiness. 
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 Table 3.10 

The New US Military: The "Revolution in Military Affairs"  
o Decoupling of political and military responsibility: During Vietnam, US higher 

command authority -- including Presidents Johnson and Nixon -- systematically 
abused the advances in modern communications to micro-manage and politicize 
the tactical conduct of warfare on a day-to-day basis, in spite of the fact that this 
interfered with effective operations and meant acting on the basis of inadequate 
information and understanding of the immediate tactical situation. In contrast, 
during Korea,  a senior US military officer usurped political responsibility and 
attempted to manipulate grand strategic and strategic decisions from the theater in 
ways that deceived or bypassed proper political authority. No war is ever free of 
command controversy or friction between political and military leadership. US 
forces prepared for, and fought the Gulf War, however, with an extraordinary 
degree of proper delegation of authority and command responsibility. This was 
partly a matter of the individual personality of President Bush, Secretary Cheney, 
General Powell, and General Schwarzkopf, but it was also a product of the fact 
that both civilian and military decision makers recognized the mistakes of Korea 
and Vietnam. 

o Unity of command: The impact of political-military friction during Korea and 
Vietnam was compounded by divisions within the US command structure, 
particularly by individual military service. This had a serious impact on the 
integration of air and ground operations in Vietnam. Further, unity of command 
during Vietnam suffered from a lack of proper integration at the theater and 
battlefield level of command authority over US forces, intelligence on threat forces,  
and command and intelligence data on friendly forces. It was not until the final 
period of the Vietnam conflict that all intelligence and operations data passed 
through a single "fusion" center in the US Pacific Command (CINCPAC), and 
even then, reporting on the advisory effort dealing with the problems South 
Vietnamese forces often went directly to Washington without being routed to US 
theater commanders. The level of unity of command, and "fusion," achieved 
during the Gulf War was scarcely perfect, but was far more functional than in 
Vietnam or Korea.  

o  Emphasis on maneuver: The US emphasized firepower and attrition through the 
end of the Vietnam War. In the years that followed, it converted its force structure 
to place an equal emphasis on maneuver, sustainment, and deception. 

o Decisive force: During the period before the Gulf War, US forces developed a new 
approach to using "decisive force" in response to two areas of weakness in their 
capabilities. The first area of weakness was numerical inferiority to the Warsaw 
Pact  --which meant that any battle of attrition based on force ratios could lead to 
defeat. The second weakness was the political reality that US military forces could 
not count on popular support for a prolonged war in limited or mid-intensity 
conflicts, or for support in any war that produced high US casualties that did not 
directly threaten the US. As a result, the US military entered Desert Storm with a 
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new emphasis on concentrating superior forces in key areas of the battlefield that 
would allow US forces to establish decisive superiority and achieve quick and 
decisive tactical results. 

o Combined operations, combined arms, and the "AirLand Battle:" While US 
doctrine had always placed a pro-forma emphasis on combined operations, many 
US operations in Vietnam did not properly integrate combined arms. Inter-service 
training in combined operations was limited, and air operations were not properly 
integrated into land operations. In the years that followed, the US placed far more 
emphasis on combined arms and combined operations. It greatly strengthened 
combined operations training and career rotations into joint commands. At the 
same time, it developed tactics that closely integrated air and land operations into 
what the US came to call the "AirLand battle". 

o Renewed emphasis on deception and strategic/tactical innovation: No country has 
a monopoly on the use of deception and strategic/tactical innovation. The US had, 
however, placed far more emphasis on such activity after Vietnam, and became 
more capable of employing such techniques in combined operations. The US had 
often talked about initiative and flexibility while restricting it at the high command 
and combined operations level. The forces it sent to the Gulf War emphasized such 
capabilities as essential aspects of trying to defeat a quantitatively superior enemy, 
and avoiding the rigid patterns of combat the US sometimes employed in Vietnam. 
Further, US officers had better training in these areas, and more experience in 
using advanced technology and superior command and control and intelligence 
systems.  

o A new tempo of operations: US over-reliance on mass and firepower from World 
War II through Vietnam often slowed the tempo of US military relations. The US 
was also  limited by technical and organizational problems in its C4I/BM systems, 
mobility, particularly in support forces, problems in rapidly completing the cycle 
between determining the situation on the battlefield, reallocating forces, and 
executing orders. New control and communications technologies also allowed the 
US to speed up every aspect of targeting, intelligence-gathering and dissemination, 
integration of combined arms and multi-service forces, and night and all-weather 
warfare. While many aspects of such technological and organizational changes 
were still in their early development stages at the time of  the Gulf War, the US 
was far more advanced in making these changes than the military forces of most 
other countries. 

o Focused and effective strategic and interdiction bombing: The US had often 
employed strategic and interdiction bombing in the past. The Gulf War was the 
first war, however, in which the US organized effectively to use its deep-strike 
capabilities to carry out a rapid and effective pattern of focused interdiction 
bombing where planning was sufficiently well-coupled with intelligence and 
meaningful strategic objectives so that such strikes achieved the major military 
objectives that the planner set. At the same time, US targeting, force allocation, 
and precision kill capabilities had advanced to the point where interdiction 
bombing and strikes were far more lethal and strategically useful than in previous 
conflicts.  
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o Expansion of the battlefield: "Deep Strike": As part of its effort to offset the 

Warsaw Pact's superiority, US tactics and technology emphasized using AirLand 
battle capabilities to extend the battlefield far beyond the immediate forward edge 
of the battle area (FEBA). The resulting mix of targeting capability, improved air-
strike capabilities, and land force capabilities played an important role in attriting 
Iraqi ground forces during the air phase of the war, in breaking through Iraqi 
defenses, and in exploiting the breakthrough. This achievement is particularly 
striking in view of the fact that the US was not yet ready to employ many "deep 
strike" targeting technologies and precision strike systems designed to fight the 
Warsaw Pact because these were still in development. 

o "24 hour war" - Superior night, all-weather, and beyond visual range warfare: 
"Visibility" is always relative in combat. There is no such thing as a perfect night 
vision or all-weather combat system, or a way of acquiring perfect information at 
long ranges. US air and land forces, however, had far better training and 
technology for such combat than they had ever had in the past, and were the first 
forces designed to wage warfare continuously at night and in poor weather. 
Equally important, they were far more capable of taking advantage of the margin 
of extra range and tactical information provided by superior technology. 

o A new tempo of sustainability:  In previous conflicts, the US had emphasized 
volume of supply over speed and focus of supply. It showed limited regard for 
maintainability, reliability, reparability, and the speed and overall mobility of 
logistic, service support, and combat support forces. The forces the US employed 
in the Gulf War had corrected many of these shortcomings during the 1980s, and 
used equipment which had far less demanding service cycles and far more time 
between failures. The benefits of these new capabilities were reflected in such 
critical areas as the high operational availability and sortie rates of US aircraft, and 
the ability to support the movement of heliborne and armored forces during the 
long thrust into Iraq from the West.   

o "Information Warfare," Near Real-Time Integration of C4I/BM/T/BDA: The 
Coalition was able to exploit a major US advantage in the organization, technology, 
and software to integrate various aspects of command, control, communications, 
and intelligence (C4I; battle management (BM), targeting (T), and battle damage 
assessment (BDA) to achieve a near real time integration and decision-making 
execution cycle that was far more sophisticated and effective than had been 
employed in any previous operation. At the same time, this breakthrough in 
"information warfare" and C4I/BM capability provide only a crude illustration of 
the capabilities to come. Many aspects of the "systems" the US employed were 
outdated, required five months of preparation to achieve moderate capability, 
exposed serious limitations, or used "experimental" technologies like the JSTARS 
which are capable of far more effective operations than could be fielded at the time.  

o Integration of space warfare: No other country, except possibly the Soviet Union, 
had the same resources and opportunity to integrate space-based intelligence, 
communications, and command and control assets into its tactics and organization. 
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US space-based systems had many limitations, but they also offered many 
strengths and advantages. While the US forces had only begun to explore what 
space-based systems could ultimately contribute to theater and battlefield level 
operations -- and many aspects of the use of space systems the US employed had 
only moderate success -- the forces that the US deployed in the Gulf War were the 
first to make broad use of such capabilities on a combined-operations basis.  

o Technological superiority in many critical areas of weaponry: The US scarcely 
had a monopoly on effective weapons, and the technology in its forces faced direct 
competition in  many areas in Soviet  and West European forces. The US still, 
however, had a significant superiority in deployed technology over Iraq in virtually 
every area, and a critical edge in key weapons like tanks, other armored fighting 
vehicles, artillery systems, long range strike systems, attack aircraft, air- defense 
aircraft, surface-to-air missiles, space, attack helicopters, naval systems, sensors, 
battle management and a host of other areas. As has been discussed in Chapter One, 
this superiority went far beyond the technical "edge" revealed by "weapon-on- 
weapon" comparisons. The US forces dealt with technology in terms of broader 
systems that integrated weapons into other aspects of force capability and into 
overall force structures to a far greater degree than in earlier US forces and in most 
competing forces. 

o Integration of precision--guided weapons into tactics and force structures: The US 
did not have a monopoly of precision-guided weapons, except for long range strike 
systems. The Gulf War also occurred before many of its developmental "smarter" 
and "fire and forget" weapons could be employed. What the US did have, however, 
was a decisive technical edge in the capability of most of its weapons over Iraq, for 
more realistic training in using them, and the ability to link their employment to far 
superior reconnaissance and targeting capability.  

o Realistic combat training and use of technology and simulation: The US had 
entered most previous wars with forces that emphasized training that was 
unrealistic in preparing troops, pilots, and commanders for force on force and 
combined operations warfare. Training for the Normandy Campaign, for example, 
was so bad that a lieutenant entering combat had a life expectancy of two weeks, 
while a similar but more experienced officer had a life expectancy of 10 weeks by 
the time of the Battle of the Bulge. Commanders and units in previous wars were 
not properly trained to deal with an aggressive and competent enemy. It was 
technically impossible to simulate realistic combat, and the US lacked the 
technology and simulation methods to adequately train pilots and weapons crews 
in many of the real world problems in using their equipment. The training methods 
and technology that the US employed in Desert Storm  still had many limitations -- 
including failures in many aspects of intelligence and command and control. They 
were, however, far superior to previous methods and they were coupled to a far 
more realistic and demanding system for ensuring the readiness of the forces 
involved. Equally important, they emphasized the need for the kinds of additional 
training that allowed US forces to adapt to the special desert warfare conditions of 
Desert Storm.   
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o All volunteer military/higher entry and career standards: The US forces deployed 
in the Gulf War were the first all-volunteer professional force to fight a major war 
in American history. They had far more professional experience and training than 
the conscript dominated forces that the US had deployed in World War I, World 
War II, Korea, and Vietnam. Entry standards were much higher than in Vietnam, 
with a much higher percentage of high school graduates and better entry scores. 
Career training was more intensive and retention and promotion standards were 
higher. Rigorous efforts had removed most of the drug problem of the 1960s and 
1970s, and decades of effort had greatly reduce the racial and ethnic tensions that 
had been a severe problem through at least the mid-1970s. To put these qualitative 
improvements in perspective, the US forces in Vietnam recorded 800  grenade 
attacks, or "fraggings" of US officers between 1969 and 1975, 45 of which were 
fatal. Roughly 40% of the US Army in Europe in the early 1970s confessed to 
some drug use, 7% were addicted to Heroin, and 12% of all enlisted men were 
charged with serious offenses.197  

o Emphasis on forward leadership and delegation: US ground forces in Vietnam 
suffered from over-control from the rear, and from tactics that often kept mid-level 
commanders isolated from troops. Reorganization and retraining during the years 
that followed led to a far more effective command structure in terms of delegating 
responsibility, and ensuring the proper situational awareness of officers in the 
ranks of Captain through Colonel.  

o Heavy reliance on skilled NCOs and enlisted personnel: There was nothing new 
about the heavy reliance that US forces placed on the technical skills, leadership 
quality, and initiative of non-commissioned officers (NCOs) and experienced 
enlisted personnel. This is a reliance which is also common to virtually every 
Western military force, and which has been a major advantage over the Soviet and 
Third world forces which do not give the same authority and expertise to NCOs 
and career enlisted personnel. The forces that the US deployed in Desert Storm, 
however, were largely high school graduates, many had some college, and 
virtually none were soldiers with low mental aptitude. This contrasted with an 
Army which drafted forces at the end of Vietnam, of which 40% had no high 
school diploma, and 41% were in Category IV, or the lowest category of 
aptitude.198 It had better educated, trained, and experienced NCOs and enlisted 
personnel than any previous US force. The improvement in the quality of NCOs 
and enlisted men was critical to the US ability to exploit technology, and sustain 
high tempo operations.  

o Adequate resources and a high degree of overall readiness: Military readiness is a 
difficult term to define since it involves so many aspects of force capability. 
However, the US forces entered the Gulf War with two great advantages. The first 
was that far more realistic standards were implemented for measuring readiness 
and ensuring proper reporting. The second was that adequate funding was 
available over a sustained period of time, which is infinitely preferable to crash 
efforts to fund quick fixes to long standing problems. US forces reaped the benefits 
of a major increase in readiness funding during the first Reagan Administration 
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and were able to draw down on global readiness assets with great freedom because 
of the end of the Cold War.  

 
o Clear Doctrine for Collateral Damage: The US entered the Gulf War with explicit 

criteria for limiting collateral damage to Iraq's population and civilian facilities, 
and with the ability prosecute the war within those limits. It avoided significant 
direct damage to Iraqi civilians and tailored its strikes against civil facilities to 
sharply reduce damage to civilian buildings, plants, and infrastructure. This proved 
to be an important part of shaping the political side of the battlefield. 

o Management of Media Relations: While the US Armed forces were often criticized 
after the war, for placing limits on the press and manipulating the information 
provided to the media,  the fact remains that modern war inevitably involves a 
struggle to shape media opinion. US forces did a far better job than in previous 
conflicts of using media access and information to achieve military goals.    

The Strengths and Weaknesses of European Power 
Projection: Lessons from British Forces and Capabilities 
 Like estimates of Iraqi and US forces, estimates of the strength of the British 
deployments in Desert Storm differ in detail. Some estimates of the British forces used 
in "Operation Granby" ignore later deployments and rotations, and round the numbers to 
estimate that Britain deployed a total of 43,000 troops with an armored division, a 
Special Air Service (SAS) contingent, 180 tanks, 72 combat aircraft, and a naval task 
force. Another estimate of total British forces shows a peak of around 42,100 personnel, 
with 30,000 in the Army, 7,000 in the RAF, 5,000 in the Navy, and 100 civil servants. It 
indicates that Britain had 176 main battle tanks, a peak of 84 combat aircraft, and a peak 
deployment strength of 8 destroyers and frigates, 2 MCMV command ships, and 8 mine 
countermeasure vessels.199  
 Regardless of the precise numbers, deploying these forces was not an easy task. 
Britain had already demonstrated its ability to improvise power projection task forces 
during the Falklands conflict, but it faced far different problems in the Gulf. The 
Falklands conflict called for relatively light amphibious task forces, and air forces 
dealing with a relatively unsophisticated threat whose aircraft had to operate at the limits 
of their range. The Gulf War required heavy armored forces and air power capable of 
dealing with sophisticated land based air defenses as well as advanced fighters.  
 This presented serious problems because all of Britain's major armored 
formations were located in Germany and tailored to operations in NATO. British forces 
had little strategic lift, and Britain had to move far heavier cargoes to support operations 
in Desert Storm than it did in the Falklands. It was relatively easy to move personnel by 
air, and the RAF flew a total of 25,000 passengers into the theater, while allied aircraft 
and charts flew another 21,000.  Equipment and supplies were a different story. 
Although Britain deployed only 180 main battle tanks, it deployed a total of 2,611 
armored vehicles, and 12,069 logistic and engineering vehicles.200 The size of the 
logistic burden involved is indicated by the fact that the British 1st Armored Division 



Lessons of the Gulf War 151 

alone consumed 3,500,000 liters of fuel, 350 tons of rations, and 2,800,000 liters of 
water a week by Desert Storm, and Britain eventually deployed a total of 400,000 tons 
of freight, of which 80,000 were munitions. Britain moved 355,000 tons of cargo by sea, 
and 45,000 tons by air.201  
 Moving and supplying this force required Britain to draw extensively on 
commercial transport for lift. Sea transport required more than 146 voyages through 
April 1, 1991. While Britain used two logistic landing ships, it relied primarily on 11 
British flag charters and 133 foreign charters. It took 30 commercial cargo vessels, 
including roll on-roll off ships and ferries, just to move its heavy equipment from 
Germany.202 Similarly, Britain used its entire RAF transport fleet. The RAF's Tristars 
provide strategic range and some heavy lift capability, but were scarcely sufficient. 
  As a result, British forces had to make use of US C-5 transports, and British 
commercial cargo aircraft- - including 38 Belfast sorties 30 Tristar sorties, 23 Guppy 
sorties, three B-747 sorties, and 186 B-707 and DC-8 sorties from British owned aircraft. 
Britain also had to used C-130 flights flown by the Belgian, Portuguese, and Spanish Air 
Forces and chartered commercial aircraft. These commercial charters included one 
Aeroflot, AN-124 heavy lift aircraft sortie, 23 Sabena DC sorties, 28 US DC-8 sorties, 
88 Romanian B-707 sorties, 30 Cathay Pacific B-747 sorties, 20 Evergreen Airways B-
747 sorties,  and 59 DC-8 and B-707 sorties by British owned but foreign registered 
aircraft. Finally, Britain made use of two Kuwaiti C-130's, and all the Kuwaiti 747s that 
had escaped the Iraqi invasion. This need to obtain airlift from so many sources 
illustrates the problems an military power encounters when it attempts long range 
strategic lift operations without having extensive strategic airlift capability.203 
  The vital importance of logistics and sustainability is a key lesson of power 
projection in any mid or high intensity conflict, but four aspects of the British 
experience in these areas are of special importance. First, Britain could only deploy and 
sustain effective armored forces because it had months in which to prepare, deploy, 
reinforce, and retrain. Second, Britain could not have made these deployments with 
anything approaching the same security if the Cold War had not ended -- it even used 
transports chartered from Warsaw Pact countries. Third, the physical logistic burden was 
only part of the sustainability problem since the British forces involved had to be 
restructured and adapted to desert warfare. Fourth, Britain was the only European state 
that committed heavy armored forces, and was probably the only European state with 
the mix of technology, readiness, and political freedom to do so.  
 At the same time, British forces provided many illustrations of the fact that no 
force can rapidly overcome the problems imposed by long term limitations in funding 
investment and readiness. British forces had long been subject to far more serious 
resource constraints than the US forces. These constraints limited many aspects of 
Britain's deployed military technology and power projection capabilities, and made 
British forces heavily dependent on US electronic warfare and command and control 
systems, and on external logistic and service support.  
 British forces were not designed for independent power projection in high 
intensity conflict, and this point was made quite clearly in the House of Commons 
Defense Committee's examination of the lessons of the war, "Preliminary Lessons of 
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Operation Granby," which was published in August, 1991.204 This makes a long analysis 
of some of the limitations in British forces pointless because so many of these 
limitations were the product of different resource levels, a focus on European defense, 
and decisions to design forces for coalition warfare in ways that assumed cooperation 
with US forces. At the same time, these differences in resources mean that fewer lessons 
can be drawn about the impact of modern technology and battle management systems. 

 British Ground Forces 205 
 Estimates of the precise size and equipment holdings of British ground forces 
also differ in detail, but most estimates provide figures similar to the estimate shown in 
Table 3.11. Britain accelerated a number of developments and equipment purchases to 
support this forces, including deployed of the Multiple Launch Rocket System, rifle 
launched grenades, an improved APFSDS round for the Challenger, 30mm APDS anti-
armor rounds, the vehicle launched scatterable mine system, and logistic trackways. In 
addition, Britain obtained M548 high mobility load carriers and artillery ammunition 
from the US; Hummel armored VHF jammer vehicles, Fuchs NBC reconnaissance 
vehicles, Skorpion vehicle launched scatterable mines, and artillery ammunition from 
Germany; VSC501 satellite terminals from NATO; emergency fuel handling equipment 
and camp costs from Belgium, and artillery ammunition from the Netherlands.206  
 Total British equipment losses or damage during training included four Warriors, 
three Centurion ARVES, two M-109 howitzers, 2 M-548 transporters, one Lynx 
helicopter, and one Gazelle. Total equipment destroyed or lost in combat included three 
Warriors, one Scorpion, two Spartans, and two M-548s. In addition, two Warriors were 
hit by USAF A-10 fighters.207  
  The build up of the British contingent began with the deployment of the 7th 
Armored Brigade or "Desert Rats" from Germany on October 15, 1990. This brigade 
was officially declared to be operational in the Gulf on November 15, 1991, but it took 
well into January before it completed modification of its Challenger tanks and Warrior 
armored fighting vehicles -- which had been configured for European warfare -- to meet 
the conditions of desert warfare.208 British armor had to eliminate major problems with 
sand ingestion, cure serious problems with the transmission of the Challenger, and 
upgrade to Chobam armor. The 7th Armored Brigade had to be extensively reequipped 
with additional Warriors because of the vulnerability of its FV-432s -- an aging and 
lightly armored APC with roughly the same major drawbacks in modern armored 
warfare as that of the US M-113. The unit also required additional equipment for desert 
warfare and the same extensive adaptation to make it ready for combat in a new region 
as US forces. This included the purchase of water purification and desalinization 
equipment, sand filters for Army helicopters, GPS navigation aids, flails for mine 
clearing, and water tankers.209 
 The 7th Armored Brigade or "Desert Rats" brigade was initially stationed in the 
area under the tactical command of the US 1st Marine Expeditionary Force (1 MEF). 
The US decision to seek added reinforcements for a two thrust offensive to liberate 
Kuwait led the British government to decide to provide additional reinforcements on 
November 11, 1990. It announced on November 22, 1990 that it had decided to deploy 
the 4th Armored Brigade, and create a divisional headquarters and combat and service 
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support structure, which began to deploy in to the area on December 5, and which made 
it main air move on December 19.210 This force became the 1st British Armored Division, 
and built up to 20% of the total personnel of the British Army.  
 This reinforcement also led to a British request that British forces be shifted 
away from the command of the 1 MEF, and included in the main line of attack into 
Kuwait. According to the British commander, Sir Peter de la Billiere, this 
resubordination of British ground forces came largely at his insistence although other 
sources indicate that his subordinates played a major role. 211  De la Billiere was 
concerned that the subordination to the 1 MEF would not allow British armor to 
properly exploit its capabilities, and that it might involve British forces in an attack 
where the US Marines might take high casualties, and raise British casualties because 
they lacked effective armor. He argued that the British force was  trained to maneuver, 
and that joining the Marines in a frontal assault through Iraqi defenses would "under-
employ" the force, and employ it in a "battle for which it's not trained or rehearsed." It is 
unclear that these arguments ultimately gave the British  force a radically different role 
than it would have had in helping lead the Coalition advance through Kuwait, but the 
fact that Billiere was seriously concerned that the Marines and British might take 17% 
casualties if the Coalition offensive relied on a frontal attack throughout Kuwait, without 
reinforcement, illustrates how concerned senior commanders were with the risks posed 
by Iraq's capabilities.212    
 The final elements of what was now the British 1st Armored Division arrived in 
theater on December 10, 1990, although equipment continued to arrive until the end of 
January. This gave the British forces only six weeks to meet a deadline of January 31, 
1991, for readiness for the ground offensive. This was little time for the newly arriving 
forces to adopt the changes in tactics and support methods necessary to meet the 
conditions of armored warfare in the desert. The 7th Armored Brigade had already had 
extensive retraining, and Britain had learned that it had to change its maintenance 
procedures for key systems like its Challenger tanks, Warrior armored vehicles, 
helicopters, and trucks. Further, like the US Army, the British Army had had to make 
extensive modifications to its equipment. For example, it provided added armor for both 
its Challengers and Warriors in mid-December -- a change that improved the reliability 
of both systems because the new armor deflected sand downwards and reduced sand 
ingestion by the their engines.213 It is a considerable tribute to the professionalism of the 
British forces that it was not only was ready by the time the land war began, but it was 
able to carry out a number of complex maneuvers in responding to Schwarzkopf's call 
for a much earlier attack time.  
  By the time the land campaign began, the major elements of the British 1st 
Armored Division included:214 

o Three tank battalions, two with 57 Challengers and one with 43 Challengers. The 
entire division had a total of 180 Challenger tanks plus 41 more in war reserves. 
The Challenger has a fully stabilized 120mm gun, and advanced armor, night 
vision, and fire control/sight equipment. It has NBC protection and a coaxial 
machine gun. 
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 o Three mechanized infantry battalions, each equipped with 45 FV510 Warrior 
infantry combat vehicles. The entire division had 260 Warriors, plus 67 in war 
reserves. The Warrior has a 30mm gun and coaxial machine gun. It has a crew of 
three and carries a seven man squad fro dismounted combat. It has NBC 
protection and passive night sighting. 

o One armored reconnaissance battalion with 24 Scorpion light tanks with 76mm 
guns, 24 Scimitar armored fighting vehicles with 30 mm guns, and 12 Striker 
anti-tank vehicles armed with Swingfire anti-tank missiles. 

o Five artillery battalions: Two with 24 M-109A2 155mm self-propelled howitzers, 
one with 12 M-109A2 155mm self-propelled howitzers, one with 16 M-109A2 
155mm self-propelled howitzers and 12 M-110A1 203mm self-propelled 
howitzers, and one with 16 M-270 Multiple Launch Rocket Systems (MLRS). 
The entire division had a total of 72 tube artillery weapons, plus six in war 
reserves. 

o Two brigade and one division engineer battalions equipped with armored 
engineer vehicles for breaching obstacles and minefields. 

o A reinforced helicopter battalion with 18 Lynx attack helicopters with 6 TOW 
anti-tank guided missiles each, and 24 Gazelle scout helicopters. The RAF 
provided 16 Puma and 11 CH-47 Chinook medium transport helicopters. 

o Two batteries which each had 36 Javelin short range surface-to-air missiles, and 
one battalion of 24 Rapier medium range surface-to-air missiles mounted on 
tracked vehicles. 

o One communications, one construction engineer, one tank transporter, and one 
truck transport battalion, and two field hospitals. 

 The logistic and divisional support for the two British brigades required 
extensive reinforcement with volunteer reserves from the Territorial Army. They also 
drew on support from a US Army MLRS battalion, helicopters from other services, 
combat engineers, signals units, additional infantry, and divisional artillery and air 
defense units. Britain lacked the capability to deploy heavy mobile surface-to-air missile 
forces.215  
 Even once the British 1st Armored Division was fully deployed, it was still a 
relatively light force compared to some Iraqi units. The 4th Armored Brigade actually 
only had one armored regiment versus two in the Seventh Armored Brigade. As a result, 
it only had 43 main battle tanks versus 114 tanks in the 7th Brigade.216 The 4th Brigade 
was also forced to draw on the division combat support forces for reconnaissance, while 
the 7th Brigade had its own reconnaissance squadron. 
 This illustrates the practical limits of European power projection in high intensity 
conflicts -- a lesson that was recognized immediately after the war by the Defense 
Committee of the House of Commons.217 It is also important to understand that these 
limits may be more severe in the future. Current British plans call for continuing force 
cuts, and British forces in Germany have been cut from around 56,000 during most of 
the Cold War to 23,000 in 1994. Britain plans to cut its total armored forces by about 
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40% and its infantry by 20% to 33%. General Sir Peter de la Billiere, the British 
commander during the Gulf War, has already warned that this could prevent Britain 
from carrying out another Operation Granby.218 
 Britain will retain its 1st Armored Division, but it will have less large-scale 
training, and will lack sufficient organic helicopter lift and combat support for some 
missions. The force will be modernized with Challenger II tanks, but the force changes 
resulting from the "Options for Change" review could cut the tank strength of its eight 
armored battalions from 43 to 57 tanks each to 38 each. This would give Britain a total 
tank force of 286 tanks versus around 450 at the time of the Gulf War -- a total inventory 
less than one US armored or mechanized Division. Britain does, however, plan to buy a 
modern attack helicopter to replace its Lynxes, has bought 63 MLRS fire units, and is 
buying the AS-90 155mm self-propelled howitzer.219 
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Table 3.11 
 

The Size of British Ground Forces in Desert Storm 
  

The Growth of  British  Army Forces Through January 1991 
    
                                           1 September      1 October       1 November      1 December      1 January 
 
Challenger tank  - - 140 140
 117 
Scorpion lt. tank - - 8 18 18 
Infantry Fighting Vehicle - - 75 75 75 
Armored Reconnaissance Vehicle - - 18 18 18 
   Other Armored Vehicles - - 101 111 111 
 
Major Anti-Tank Weapons 
   Crew Served Launchers - - 0 24 24 
    Armored Vehicle - - 4 4 4 
 
155mm SP Arty - - 24 24 24 
 
Equipment in Major British Army Units 
                                                              4 Armored        7th Armored     Divisional Troops    Total 
                                                                 Brigade             Brigade 
 
Main Battle Tanks (Challenger 1) 43 117 16 176 
Other Armored Fighting Vehicles* 
    Scorpion - - 24 24 
    Scimitar  - 16 24
 40 
    Striker - - 16 16 
    Warrior 90 45 - 135 
        Sub-Total 90 61 64 215 
Artillery 
     MLRS - - 12 12 
     203mm M-110 - - 24 24 
     155mm M-109 24 24 12 60 
        Sub-Total 24 24 48 96 
Anti-Aircraft Weapons 
      Rapier SAM - - 24 24 
      Javelin Manportable SAM 36 36 - 72 
          Sub-Total 36 36 24 98 
Helicopters 
      Lynx Attack with TOW 9 9 6 24 
      Gazelle Attack 4 4 16 24 
         Subtotal  13 13 22
 48 
      Puma (RAF) - - 16 16 
      Chinook (RAF) - - 11 11 
      Sea King (RN) - - 12 12 
         Total 13 13 83 135 
 
* Reporting on British forces does not list all types of tracked armored vehicles. British sources report that the British 
Army had 5,100-5,200 track combat vehicles in theater, but do not separate APCs from engineering and unarmored 
vehicles. 
Source: Adapted by the author from Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  
Washington, US Air Force/Government Printing Office, 1993,  pp. 40-41, the British Ministry of Defense; House of 
Commons,  Defense Committee, Preliminary Lessons of Operation Granby, Tenth Report, London, HMSO, July 17, 
1991, p. G47; and David Miller, U.K. Forces in the Gulf War," Military Technology, July, 1991, pp. 39-50. 
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 British Air Forces 220 
 The Royal Air Force had worked closely with both the Saudi and US Air Forces 
for many years, and Saudi Arabia was in the process of building up a large Tornado 
force when the Gulf War began. This made rapid reinforcement and interoperability 
relatively easy, and the British Minister of Defense announced Britain's decision to send 
an air contingent as early as August 9, 1990. Twelve British Jaguar attack fighters 
deployed to provide a deterrent to an Iraqi attack, and reached Oman and Bahrain on 
August 11, 1990. Eleven Tornado F-3 Air Defense fighters were sent to Dhahran the 
same day, and three Nimrod Mark 2 maritime reconnaissance aircraft deployed to Seeb 
in Oman during August 12-15.221 
   The RAF presence was reinforced when 12 Tornado GR1 strike fighters 
deployed to Bahrain on August 26, followed by six more on September 27, and an 
additional six in October. Six more Tornado F3s deployed on September 16. The 
Tornadoes were then concentrated largely in Dhahran and Tabuk in northwest Saudi 
Arabia, and all the Jaguars were moved to Bahrain from Oman. This gave the RAF a 
total of 54 combat aircraft in theater by November, and were reinforced by 18 more 
Tornado GR1s on January 2-3, 1991 (12 in Dhahran and 6 in Tabuk). Twelve more 
Buccaneer strike aircraft were deployed in January, producing a peak total of 84 
deployed fighter/strike/attack aircraft. The total fighter/strike/attack assets  that moved 
through the theater seemed to total 93 aircraft -- 18 Tornado F-3s, 45 Tornado GR1s, 6 
Tornado GR1As, 12 Jaguar GR1As, and 12 Buccaneers. The RAF lost one Tornado 
GR1 and one Jaguar prior to hostilities, and seven Tornado GR1s during the conflict.222  
 The total RAF forces included:223 

o 51-60 Tornado GR1 and GR1A strike/attack aircraft. Out of this total 19 GR1 
(15 with TIALD) were based at Tabuk, 13 GR1 and 6 GR1A were based at 
Dhahran, and 13 GR1 were based at Muhrraq.  

o 18 Tornado F3 air defense fighters, all based at Dhahran. 
o 12 Jaguar GR1A attack aircraft, based at Muharraq, used primarily for battlefield 

air interdiction. 
o 12 Buccaneer S2B maritime strike aircraft, based at Muharraq, used to designate 

targets for laser guided bombing by the Tornado. 
o 15 C-130 transports for intratheater lift. (They flew 1,275 sorties during Desert 

Storm and carried 13,912 passengers and 3,700 tons of freight.) The seven kept 
in theater were deployed to King Khalid International Airport. 

o Nine VC-10 tankers for the strike/attack aircraft (381 sorties during Desert 
Storm). They were deployed to King Khalid International Airport. 

o Eight Victor K2 tankers, deployed at Muharraq, which refueled British 
strike/attack aircraft and US carrier aircraft (299 sorties during Desert Storm). 

o One Tristar KC1 and 1 HS125 transport deployed at King Khalid International 
Airport and Air Force headquarters in Riyadh. 

o Three Nimrod MR2 maritime reconnaissance aircraft deployed at See in Oman. 
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o Six Phantom FGR2 deployed at Akrotiri in Cyprus. 
 The RAF air defense regiment deployed air base protection and Rapier air 
defense forces to the bases at Muharraq, Dhahran. and Tabuk. The RAF also deployed 
four more Nimrods to Seeb, and possibly one Nimrod electronic intelligence/warfare 
aircraft. The RAF made significant improvements to the on-board electronic warfare 
capabilities of its combat aircraft -- reflecting the fact that such improvement had 
previously been underfunded, a problem that had also occurred in preparing for the 
Falklands. The RAF and Royal Navy deployed at least 39 helicopters by air and sea to 
support British ground forces, and made extensive use of Tristar, Victor, and VC-10 
tankers for in-flight refueling during ferrying operations and then in combat.  
 The RAF also accelerated a number of key purchases and development programs 
for deployment in the Gulf  -- including the ALARM anti-radiation missile, the TIALD 
thermal imaging and laser designation pod, additional electronic warfare equipment, the 
sensors for its GR1A reconnaissance aircraft, Havequick aircraft communications 
equipment, night vision goggles and laser visors, secure ground radios, GPS and other 
navigation aids, and an updated IFF system.  It also modified much of its equipment for 
desert warfare. It had to modify its fighter and helicopter engines to improve hot weather 
performance or reduce sand ingestion; adapt its software to fight non-Warsaw Pact 
aircraft, improve air conditioning, provide radar absorbent coatings for its fighters, add 
an AIM-9L self defense capability to the Jaguar, and modify the Tornado F3 radar.224 
 The RAF flew a total of 5,417 sorties during January 16 to February 28, 1991. 
This was about 5% of all the sorties flown during Desert Storm, making the RAF the 
third most active air component in the Coalition after the US and Saudi Arabia. It flew a 
total of 1,256 interdiction sorties, 890 offensive counter air sorties, and 696 defensive 
counter air sorties. The RAF flew  a total of 156 reconnaissance sorties and 40 electronic 
warfare sorties. Its support missions included 711 refueling sorties, 1,384 airlift sorties,  
90 training sorties, and 74 other sorties. It maintained a high level of operational 
readiness, and canceled or aborted a total of 145 sorties, or about 2%. Only 10 of the 
sorties were canceled for maintenance reasons, while 106 were canceled because of 
weather.225 
 Its Tornado GR1 and GR1A fighters flew 1,644 strike sorties, and dropped some 
3,000 tons of ordnance during Desert Storm, including 100 J-233 anti-airfield weapons,  
6,000 bombs, 100 ALARM anti-radiation missiles, and 700 air-to-ground rockets. The 
Tornado GR1 sorties were flown as packages of strike, air-defense, and reconnaissance 
missions. They included 682 interdiction sorties, 740 offensive counter air sorties, 130 
reconnaissance sorties, 40 support sorties, and 52 training and other sorties. The RAF 
also flew 600 Jaguar sorties. These included 530 attack-interdiction sorties, 25 
reconnaissance sorties, 40 surface combat air patrol sorties, and 4 training sorties. The 
RAF lost a total of 7 Tornadoes in combat, and no Jaguars.226 
 A debate arose during the war regarding the attack tactics and capability of the 
Tornado GR1. This debate is discussed in depth in Chapter Six, but it occurred because  
four Tornadoes were lost in combat before the RAF flew its last JP233 anti-airfield 
munition strikes against Iraqi runways on January 21. Reports early in the war blamed 
these losses on the fact that the RAF was flying very low altitude ingress and delivery 
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tactics to deliver the JP233  strikes. In fact, two of the losses were to radar-guided 
surface-to-air missiles at different altitudes, and only one occurred during delivery of the 
JP233.227 
 At the same time, the RAF found its emphasis on low altitude penetration tactics, 
and air-base suppression was not appropriate in an air environment where the primary 
threat was short range air-defenses -- rather than air-defense fighters and long-range 
surface-to-air missiles. This led to the emergency deployment of the Buccaneers to 
provide daytime laser designation. The Buccaneers flew a total of 226 sorties: 44 
interdiction sorties, 150 offensive counter-air sorties, and 32 training sorties. It also led 
to emergency deployment of TIALD laser-designator pods to provide self-contained all-
weather laser designation for the GR1s.  
 The RAF's Tornado F3/ADS air defense fighters flew 696 defensive combat air 
patrol sorties, 890 offensive counter air sorties, and 40 surface combat air-patrol sorties,  
for a total of 1,626 air defense sorties.  The RAF did not score an air-to-air kill during 
the Gulf War, but its Tornado F3s were optimized for long range combat air patrols 
rather than complex close air battles, and were not committed to the air supremacy battle 
in the same way as the USAF and Saudi F-15s. 
 While the RAF was one of the most diverse Coalition air forces, it could not 
provide all of the specialized sensor, intelligence, communication, and reconnaissance 
assets available to the US, or project a self-contained force in terms of air-borne 
command and control aircraft, or heavy lift transports. At the same time, this imposed 
few operational limitations. The RAF was structured to fight with the USAF in NATO, 
and had trained extensively in using the E-3A AWACS and US targeting, intelligence, 
and electronic warfare systems. As a result, the RAF was far more capable of projecting 
combat power in cooperation with US forces than any other European air force. 
 The value of this interoperability is an important lesson of the war, but it is 
important to note that even the RAF had to buy new communications equipment, ground 
support equipment, improved electronic warfare gear, and improved IFF capability to 
operate with US air units.228 Further,  Britain is again cutting resources. Like the British 
Army, the RAF has been cut back since the Gulf War. Britain plans to retire 65 
Phantoms, leaving a force of 100 Tornado interceptors. The Tornado strike/attack force 
will be reduced from 148 to 112, Harriers from 74 to 52, the Jaguar force will be kept at 
40, and the Buccaneer force will be retired. Britain does, however, plan to procure a 
total of 6 E-3A AWACS and retain a force of approximately 60 C-130 transports.229 

 British Naval Forces 230 
 The Royal Navy played a major role in both Desert Shield and Desert Storm. 
Britain had long deployed an Armilla Patrol in the Gulf, and this force had one destroyer, 
two frigates, and a support ship at the time Iraq invaded Kuwait. During Desert Shield 
and Desert Storm, the Royal Navy made 3,171 challenges in enforcing the UN embargo 
and 36 boardings. As Chapter Ten discusses, the Royal Navy also played an important 
role in combat during Desert Storm.  
 A total of 11 frigates and destroyers, two submarines, 10 mine countermeasure 
ships, three patrol craft, three naval helicopter squadrons, and a Royal Marine 



Lessons of the Gulf War 160 

detachment played a role in some aspect of UN and Coalition operations during Desert 
Shield and Desert Storm.231 During its peak deployment period of February 1991, the 
Royal Navy deployed four air defense destroyers, four ASW frigates, two MCMV 
command ships, five mine countermeasure vessels, three tanker/supply ships, two 
ammunition stores ships, one casualty receiving ship, and four logistic landing ships. A 
total of 12 Sea King Mark IV helicopters were assigned to the 1st British Armored 
Division on November 29, 1990, and were operational in theater by January 5, 1991.232 
The Royal Navy's key combat ships included:233 

o Three Type 42 destroyers, each armed with a twin Sea Dart surface-to-air missile 
launcher, 1 Lynx ASW helicopters, two three-rail anti-submarine torpedo tubes 
(ASTTs), and one 114mm gun. One of these ships, the HMS Gloucester, 
achieved the Coalition's only kill of an Iraqi anti-ship missile. 

o Five Broadsword-class frigates, each armed with four MM38 Exocet, 2X6 Sea 
Wolf surface-to-air missiles, two three-rail ASTTs, and two Lynx ASW 
helicopters. (Helicopters from these ships, armed with Sea Skua air-to-ship 
missiles either damaged or sank at least 10 Iraqi vessels.) 

o One Leander-class frigate armed with four MM38 Exocet, two times six Sea 
Wolf surface-to-air missiles, 1 Lynx ASW helicopter, and two three rail ASTTs. 

o Five Hunt-class minesweepers.   
 British and US naval forces had long cooperated in both NATO and power 
projection activities, and Desert Storm did not require the same adaptation for Coalition 
warfare by British naval forces as it did for its ground and air forces. The Royal Navy 
did not deploy its V/STOL carriers for combat during Desert Storm, but the Ark Royal 
was the command ship for Coalition forces in the Red Sea. The Royal Navy used some 
20 Sea King helicopters in counter-mine and patrol operations in the Gulf, and deployed 
12 more in support of British ground forces. 
 British Type 42 destroyers provided nearly 40% of the forward air defense 
coverage for US carriers and battle groups, destroying one Silkworm missile in mid-
flight. British submarines carried out covert missions, Lynx helicopters attacked Iraqi 
ships, scoring fifteen hits with Sea Skua anti-ship missiles, and British mine 
countermeasure vessels played a major role in sweeping Iraqi mines. Mine warfare was 
an area where the British Navy had notably better capabilities than the US Navy, 
although mine-sweeping was a major problem for all of the Coalition naval forces.  
 Some of these capabilities, however, will not be available in future conflicts. 
Like the US and other Western navies, the Royal Navy is experiencing force cuts. It will 
retire its fleet of conventional submarines and reduce its destroyer and frigate force to 35. 
It will, however, retain three light VSTOL carriers and a helicopter carrier, and the 
Royal Marines will remain at a strength of three battalion-sized commandos.234 

The Strengths and Weaknesses of European Power 
Projection: Lessons from French Forces and 
Capabilities 235 
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 Although Canada and Italy contributed combat aircraft, France was the only 
Western country aside from Britain and the US to make a major contribution to the 
AirLand battle. France was one of the first nations to condemn Iraq's invasion of Kuwait, 
and the messages and speeches of the President of the Republic, Prime Minister Rocard, 
Pierre Mauroy of the socialist majority, and opposition leader Edouard Balladur all 
condemned the Iraqi invasion of Kuwait at a special meeting of the National Assembly 
on August 27.  
 France began to move its ground and air forces as early as August 10, 1990. It 
removed its fighters from the carrier Clemenceau, and loaded 30 Gazelles and 12 Pumas 
from the 5th Combat Helicopter Regiment. The Clemenceau  then headed for the Gulf 
on August 13, as part of Operation Salamandre, which was originally shaped as an 
operation to evacuate French citizens from Kuwait. 
France's reaction to Iraq's invasion of Kuwait does, however, provide a lesson in the 
political problems inherent in Coalition warfare, and shows that cooperative security 
will often mean independent national action. Condemning Iraq presented special 
political problems for France because it had been Iraq's strongest Western supporter 
during the Iran-Iraq War, had been a major supplier of arms, and a number of senior 
French officials had close ties with the Ba'ath regime.236 Minister of Defense, Jean-Pierre 
Chevenement, was a particularly strong supporter of Iraq, and opposed active military 
intervention. A communiqué published in Rennes on August 9, 1990, by the Association 
of French-Iraqi friendship (founded by Jean-Pierre Chevenement) stated that France had 
lost all credibility with the Arab world and condemned all intervention in Arab affairs. 
Other French political figures, such as Cheysson, Giraud, Jobert and other opposition 
leaders such as Jean-Marie Le Pen, believed that France should not become involved in 
a Gulf conflict.237   
These attitudes influenced French diplomacy during Desert Storm, and affected some 
aspects of the French deployment to the Gulf. For example, France differed with Britain 
and the US over the interpretation of Resolution 661. According to French diplomats, 
Resolution 661 did not call for a blockade or military measures, and only envisaged an 
embargo. French President Francois Mitterrand  reflected some of this ambiguity over 
the use of force in his speech before the General Assembly of the United Nations on 
September 24, 1990. Although he condemned the invasion of Kuwait by Iraq, 
Mitterrand advocated an international conference and direct talks between the parties 
involved.  
 French military deployments to the Gulf were delayed while 
France's Minister of Defense Jean Pierre Chevenement -- a major advocate of arms 
exports to Iraq and founder of an Iraqi-French friendship group -- attempted to find an 
accommodation with Iraq. The Clemenceau remained at Djibouti from August 22-28 for 
"training," and then made port calls at Fujairah and Abu Dhabi before finally off-loading 
French helicopters and transport aircraft from the 4th Airmobile Regiment in Yanbu 
during September, 22-25. Some elements of French forces deployed to Saudi Arabia 
before that time, but President Mitterand only decided to commit an air mobile brigade 
(the 6th Light Armored Division), and 30 combat aircraft to the Gulf on September 14, 
1990. This decision occurred after Iraqi troops forcibly entered the French embassy in 
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Kuwait, and French forces did not actually began to reach combat positions near King 
Khalid Military City until September 26.   
Even after these deployments, France continued to pursue a separate track of 
negotiations.238 This effort included the decision of the Iraqi Parliament to support the 
proposition of Iraqi President Saddam Hussein to free the French hostages on October 
23, 1990; reports of separate negotiations by Cheysson, meetings between President 
Chadli Bendjedid and Mitterrand in Paris on December 18;  submission of a French 
peace plan to the Security Council of the United Nations on December 14, 1990; the 
meeting of Michel Vauzelle, President of the Commission of Foreign Affairs in the 
National Assembly, with Saddam Hussein in Baghdad on January 2, 1991, meetings 
between Secretary General of Elysee Jean-Louis Bianco and the Algerian President in 
Algiers on January 8; meetings between Roland Dumas and Foreign Minister Ahmed 
Ghozali on January 10.239 
France did continue to slowly build up its forces. Chevenement announced on December 
11, 1990 that France would send an additional 4,000 troops to reinforce its initial 6,000-
man contingent, and stated that this decision responded to the Security Council 
Resolution 678 of November 29.240  The  National Assembly also voted to approve the 
legitimacy of using force to free Kuwait on January 16, 1991 by 574 to 43, and the 
Senate voted by 290 to 25e.241  These votes allowed France to commit a task-force -- for 
what it now called "Operation Daguet" --  that included a total of 16,500 personnel, with 
9,860 personnel in north-east Saudi Arabia, the 6th Light Armored Division, 58 fixed 
wing combat aircraft, and 60 attack helicopters.242  
Nevertheless, France continued to pursue a different diplomatic path. It indicated that it 
would send a French delegation to Iraq for separate negotiations just before the UN 
deadline expired, and this mission was only canceled on January 14, 1991 -- after 
considerable British and US pressure. French made a last minute proposal to accept the 
Iraqi suggestion for an international peace conference to address all of the Middle 
Eastern issues, which the UN Security Council rejected on January 15, 1991.243 Finally, 
President Mitterrand supported last-minute Soviet efforts to prevent  a ground war  -- 
although he also declared that Iraq's demands for 21 days in which to leave Kuwait, and 
for an immediate cease-fire, were terms that the allies could not accept.244 
These differences in the French diplomatic approach to the Gulf War seem to have been 
the reason Chevenement resigned on January 29, 1991 -- seemingly because he did not 
agree with French involvement in attacking Iraq.245 They did not, however, limit the 
effectiveness of French forces during Desert Storm. French forces acted as an integral 
part of the US XVIII Corps, while elements of the 82nd US Airborne Division were 
subordinated to the French command-- a demonstration that military realism can 
triumph over political rhetoric. French forces carried out extensive liaison and exercise 
training with US and British forces during Desert Shield. France provided information 
on the military equipment that it had sold to Iraq. French forces also adapted their 
C4I/BM systems to make use of US support in command and control, communications, 
sensors, intelligence, and electronic warfare.  

 The French Ground Forces 246 
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The core of the ground units France deployed to the Gulf was drawn from a special 
power projection force called the Force d'Action Rapide (FAR). This force consisted of 
the 6th Light Armored Division, which normally had a combat strength of around 4,200 
personnel -- equivalent to about one heavy US Army brigade. Its key elements included 
the 1st Foreign Legion Armored Regiment (35 AMX-10RC), the 1st Regiment de 
Spahis (35 AMX-10RC), the 2nd Foreign Legion Infantry Regiment (VAB APCs), the 
21st Marine Infantry Regiment (VAB APCs), the 68th Marine Artillery Regiment (four 
towed 155mm howitzer batteries and a Mistral battery), and the 6th Foreign Legion 
Engineer Regiment.247  
The 6th Light Armored Division did not have heavy armor, and only had two armored 
reconnaissance battalions with 72 AMX-10RC light armored vehicles. The AMX-10RC 
is a comparatively lightly armored 6X6 amphibious vehicle -- although it does have 
NBC protection, low-light TV night vision and sights, a laser range finder, and  a 
105mm gun. The division had two additional motorized infantry battalions, with three 
rifle companies and an anti-tank company with HOT missiles. These battalions used the 
VAB armored personnel carrier, which could be airlifted by the C-130 (an amphibious 
4X4 with NBC protection, night vision, and normally equipped with a heavy machine 
gun.) Special variants acted as command vehicles, logistic vehicles, 81mm and 120mm 
mortar carriers, and HOT and Milan anti-tank guided missile carriers. It also had a 
VAB-mounted combat engineer battalion that could fight as infantry, and also had some 
Panhard ERC-90s. 
 This mix of combat elements was suitable for low intensity combat in Africa, but 
was scarcely heavy enough for high intensity tank warfare against Iraq. As a result, the 
6th Light Armored Division needed substantial reinforcement from three additional 
formations. These formations included the 4th Airmobile Division with the 5th Combat 
Helicopter Regiment equipped with 10 SA-341 20mm gunships, 30 SA-342 attack 
helicopters with HOT, and the 1st Transport Helicopter Regiment with 62 SA-330 
Pumas. They included a separate air mobile anti-tank guided missile battalion with 
Milans, and the 4th Dragoon Regiment of the 10th Armored Division with 44 AMX-
30B2 tanks. This regiment was composed of volunteers from outside the FAR, and the 
AMX-30 is a comparatively lightly armored tank with NBC protection, a coaxial 20mm 
machine gun, a laser range-finder and ballistic computer, and a 105mm gun. 
France deployed elements of the 9th Marine Division, including the 2nd Marine Infantry 
Regiment (VAB APCs), a 269-man detachment of the 3rd Marine Regiment, and the 
11th Marine Artillery Regiment. This regiment had three batteries with Atila fire control 
and inertial navigation systems, and a total of 18 towed 155mm TR-F1 guns. (maximum 
range 24 kilometers with regular rounds and 33 kilometers with rocket assisted rounds). 
France also kept 2,400 Marines in the Red Sea as part of "Operation Artimon".248  
Two air defense batteries were deployed, with Mistral man portable surface-to-air 
missile systems augmented by US Stingers. The 11th Parachute Regiment provided 
elements of an engineer battalion, an armored reconnaissance battalion, and two long 
range reconnaissance units. Support was provided by the logistical support battalion of 
the 6th Light Armored Division, reinforcing elements of the 11th Parachute Division's 
logistic support battalion, a logistic support battalion, a communications battalion, and 
two electronic warfare companies from the FAR.  
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These added elements expanded the total French ground force expanded to about 9,000 
personnel, including 2,200 men in combat and service support, and 2,000 men in logistic 
support. Heavy weapons strength was expanded to include 40-44 AMX-30 main battle 
tanks, 18 155mm towed artillery weapons. They brought the total number of combat 
vehicles to 160. French also deployed 130 helicopters, 60 of which were equipped with 
guns or anti-tank missiles. It had a reinforced logistic support group with 300 heavy 
transport vehicles, VLTs, tank transporters, and tanker trucks.249  
This force did not have the high intensity armored warfare capabilities of British and US 
forces, but it had considerable air mobility and considerable anti-armor capability. It lent 
itself precisely to the kind of long range thrust that USCENTCOM planned in the West. 
Allocating French forces such a mission had the additional advantage that the French 
commander-in-chief, General Michel Roquejoeffre, could cooperate with General 
Schwarzkopf, and still maintain the de jure independence of command -- a key aspect of 
French doctrine.  
Fortunately, General Michel Roquejoeffre, and General Bernard Janvier (the 
commander of the 6th Light Armored Division) emphasized cooperation with General 
Schwarzkopf and developed common plans and tactics with the XVIIIth Corps of the 
US Army. French forces worked closely with the 2nd Brigade of the 82nd US 
Airborne Division,  obtained extensive fire support from the 18th US Army artillery 
brigade, and obtained occasional close air support from the US Air Force. This allowed 
France to preserve independence of command, and keep ultimate command authority 
under the control of President Mitterand, without dividing operational command or 
creating the kind coordination problems that had weakened so many coalitions in the 
past..  
As Chapter Eight describes, French forces fought well during Desert Storm, and played 
a major role in securing the Coalition's western flank and the advance of the XVIII 
Corps. At the same time, France was only able to participate effectively in Desert Storm 
because it had months to assemble, re-organize, and retain its forces, and because it had 
the time to send four convoys of chartered cargo vessels and car ferries. French forces 
required substantial Saudi and US support. The total French force also had a combat 
strength of less than half that of a US division, and was too light to directly engage the 
best Iraqi armored or mechanized divisions.  
As General Forray, the Chief of Staff of the French Army pointed out -- France badly 
needed the new LeClerc tank, since the French force lacked adequate long range artillery, 
and the AMX-30 was an aging tank incapable of effectively engaging Iraqi armor like 
the T-72M.250 It was clear to senior officers like the Chief of Staff of the French Army 
that Desert Storm raised serious questions about the French capability to quickly engage 
in high intensity combat without a modern tank, more artillery, and major reorganization 
of its power projection forces, and that France could only engage significant enemy 
armored and mechanized forces as part of a coalition.251 The order for French part of the 
XVIII Corps advance was also 600 pages long -- which demonstrates the fallacy of 
trying to maintain true independence of command in complex coalition operations. It 
was scarcely a list of military actions that the 6th Light Armored Division could have 
improvised in passing.252  
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Like Britain, it is also far from clear that France will maintain the land force power 
projection capabilities it had at the time of the Gulf War. Recent French defense white 
papers do indicate that France will buy new tanks and retain a significant pool of land 
forces. They also, however, raise serious questions about French willingness to fund 
adequate readiness and overall equipment modernization.253 

 The French Air Force 254   
France decided to deploy combat air units to the Gulf when Iraq forcibly entered the 
French Embassy in Kuwait on September 14, 1990. The first French combat aircraft -- 
four Mirage 2000s and four Jaguars -- refueled by French C-135FR tankers -- reached 
Al-Ahsa in Saudi Arabia on October 3, 1990. Al-Ahsa was near Hofuf, about 130 
kilometers south of Dhahran. These initial deployments were reinforced at relatively 
long intervals. Four more Mirage 2000s and four Jaguars only reached Al Ahsa on 
October 8, and eight more Jaguars did not arrive until October 15-17. The political 
factors discussed earlier kept the total French combat force below squadron strength, 
although insufficient basing space at Al-Ahsa had some impact. France also deployed 
Crotale surface-to-air missiles and 20mm guns to protect the aircraft.  
These deployments began to give the French Air Force a meaningful combat capability, 
and France signed a military agreement with Qatar as part of "Operation Meteil" and 
deployed eight Mirage F-1Cs to Doha on October 17. It also deployed 260 men 
equipped with Crotale and Mistral air defense weapons to the UAE as part of "Operation 
Busiris".  
As time went on, the French Air Force built up an air bridge between France and Saudi 
Arabia using C-160s, C-130s, and DC-8s, and established a base in Riyadh for intra-
theater lift and for its C-135R tankers. Like Britain, France had no heavy strategic airlift. 
Even so, France flew 21,000 military passengers and 10,500 tons of freight into the 
theater. It flew 1,020 sorties of theater lift, and delivered 12,400 passengers and 5,500 
tons of freight. 
By January 15, 1991, French forces at Al-Ahsa totaled nearly 1,300 personnel. The total 
French air presence in the Gulf included 24-18 Jaguar attack fighters, and 12-14 Mirage 
2000C multi-role fighters  It deployed Mirage F-1CR reconnaissance fighters, which 
carried out the surveillance of Iraqi fortifications during Desert Shield, and led French 
Jaguars in Desert Storm. Its main air base at Al Ahsa had 24 Jaguars, 12 Mirage 2000Cs, 
and 4 Mirage F-1CR reconnaissance fighters with SLAR and IR sensors. It was 
protected by two Crotale SAM units, 10 Mistral surface-to-air missile launchers, and 8 
20mm guns. France's 8 Mirage F-1C multi-role fighters in Qatar reinforced the Mirage 
F-1Cs in the Qatari forces. France also deployed four C-160F/NG Transall transports, 
one C-160NG electronic warfare aircraft, and C-135F tankers based at Riyadh.255  
The French Air Force established a tactical control and detection unit, protected by two 
Crotale units, near the Saudi border in the area of Hafr al-Batin. These units coordinated 
with the USAF and Saudi E-3As, and provided air control for the air cover over French 
ground forces, and had the ability to provide real-time down link analysis of the 
reconnaissance data collected by the Mirage F-1CRs.256  
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  The French Air Force faced more training and interoperability problems in 
organizing for coalition warfare than British and US units. It had not carried out 
extensive exercises with the Saudi Air Force before the war, and had more limited 
interoperability with the Saudi Air Force than did the USAF and RAF. Similarly, the 
French Air Force had less experience than the RAF in operating with the USAF, and 
although many French pilots had flown in US Red Flag exercises, the USAF had 
provided strategic airlift support to France during its operations in Chad. France's 
Mirage F-1s also presented some minor initial recognition problems because the type 
was  operated by Iraq. French forces could, however, build on their experience in NATO, 
and in joint exercises with the USAF and RAF. They  adapted quickly to operating in a 
coalition environment, and the French Air Force flew a total of 2,258 sorties during 
Desert Storm from January 16 to February 28, or about 2% of all the sorties flown, 
making it the fourth most active air component in the Coalition after the US, Saudi 
Arabia, and the RAF.  
 French air units flew a total of 531 interdiction sorties, 58 offensive counter air 
sorties, 172 offensive escort sorties, 340 defensive counter air sorties, and 62 
reconnaissance sorties. Support missions included 62 refueling sorties, 855 airlift sorties,  
one rescue sortie, four training sorties, and 12 other sorties. They maintained a high 
level of operational readiness,  although they canceled or aborted a total of 222 sorties -- 
about 10% of all sorties planned. Only 25 of the sorties were canceled for maintenance 
reasons. Minor command and control problems in allocating French aircraft, and rapid 
changes in the battlefield, led to about 73 sortie cancellations, while 102 were canceled 
because of weather.257 
 Mirage 2000s flew 512 sorties -- 340 defensive counter air sorties, and 172 
offensive counter air sorties -- including combat air patrol sorties with US and Saudi 
forces, and provided air cover for the French Jaguars.  French Mirage F-1CR fighters 
flew 92 sorties. They included 36 interdiction sorties, 8 offensive counter air sorties, 44 
reconnaissance sorties,, and 4 training sorties. The French Air Force also flew 571 
Jaguar sorties. These included 495 attack-interdiction sorties,  50 offensive counter-air 
sorties, 18 reconnaissance sorties, and 8 other sorties. French Jaguars carried out 
numerous attack stories, sometimes cooperating with USAF F-16s and F-4C Wild 
Weasels to provide air cover. 

 French Naval Forces 258 
 French naval forces played a major role in enforcing the UN embargo -- and 
operated near critical choke points like the Straits of Hormuz, Bab al-Mandab and Gulf 
of Aden -- but only played a limited role in the Gulf during Desert Storm.  The main 
French ships deployed in support of the embargo, They included the guided missile 
destroyer Du Chayla, armed with a Standard SM-1 surface to air missile launcher and 
three anti-submarine torpedo tubes (ASTTs); three ASW destroyers armed with eight 
MM-38 Exocet, a 100 mm dual purpose gun, two Lynx ASW helicopters, an ASW 
mortar, and 2X6 ASTTs; and the frigate Commandant Ducuing, armed with four MM-
40 Exocet, a 100 mm dual purpose gun, an ASW mortar, and four ASTTs. French 
support ships included a tanker, two replenishment ships, a maintenance ship, and two 
hospital ships. 
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 The carrier Clemenceau  did not engage in operations but did carry 48 French 
Army Aviation helicopters to the port of Yanbu, including larger numbers of SA-342M 
attack helicopters with HOT anti-armor missiles, and AS-332 Super Puma transport 
helicopters which deployed to positions near King Khalid Military City and Hafr al-
Batin. France deployed three mine countermeasure ships and a support ship to Port Said 
in Egypt to help secure the Red Sea. French mine warfare ships did not play a role in the 
Gulf, although they are some of the most effective counter-mine forces in NATO.  

Other Western Military Forces 
 A number of other Western countries sent combat forces to Turkey or deployed 
forces in  a support role. Only two other Western nations , however, contributed combat 
forces to Desert Storm. The Canadian Air Force sent a composite squadron of 26 CF-18s 
to Qatar, with about 500 personnel. This force deployed from Germany and Canada and 
was supported by C-130 transports and KC-130 tankers. Its initial mission was to 
provide air cover for the three Canadian warships in the Gulf, but it later began to 
provide air defense escorts for Coalition attack fighters on their way to Iraq, and flew 
some attack sorties against Iraqi naval and ground targets.  
 Canadian forces flew a total of 1,302 sorties. They flew 961 combat sorties with 
CF-18s, 163 airlift sorties with B-707s, 124 airlift sorties with C-130s, and 54 airlift and 
support sorties with CC-144s.259  Its CF-18s flew 48 interdiction sorties, 693 defensive 
counter air sorties, 144 offensive counter air sorties, 64 training sorties, and 12 other 
sorties.260  
 The Italian Air Force sent 10 Tornado strike aircraft to Al-Dhafra in the UAE, 
with about 200 personnel, and deployed C-130 and G-222 logistic support aircraft. Its 
Tornadoes flew 224 sorties in Desert Storm and its G-222s flew 13 sorties. The Italian 
Air Force faced special operational problems because it did not have its own tankers for 
airborne refueling. While 135 of its Tornado sorties were flown in interdiction missions, 
another 89 of its Tornado sorties had to be dedicated to refueling. Italy averaged about 4 
interdiction and 3 refueling sorties per day. 261 

Lessons for Cooperative Security: Saudi Forces and 
Capabilities 
 It was Saudi Arabia, and not Europe, which made the second most important 
contribution to the Coalition victory. Saudi Arabia made the second largest contribution 
to the military forces of the Coalition. It financed the expanses of many other members -
- including Egypt, Syria, and the United States, and provided bases, infrastructure, 
logistic support, and supplies to all Coalition forces. Some analyses of the war 
understate the importance of this aspect of Saudi contribution to the Gulf War, but the 
commanders of the other Coalition forces who have written on the Gulf War have 
consistently praised the Saudi effort and Saudi willingness to accommodate the needs of 
other nations. 
 There is no way to estimate the overall cost of the Saudi contributions to other 
states, since some have never been made public and involved indirect expenditures. 
Saudi Arabia almost certainly, however, had spent or pledged over $48 billion on the 
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Gulf War from August 2, 1990 to the end of January, 1991. At least $16.5 billion of this 
money was committed to the US, and $1 billion was committed to the U.K.262 It has 
since spent at least $50 billion more in terms of additional expenses, improvements in its 
forces as a result of the Gulf War, and improvements in basing and other capabilities 
that can aid future Western power projection efforts -- at least $30 billion of which will 
be spent in the US.263  
 The Coalition could not have fought Desert Storm with anything approaching the 
effectiveness that it had without the support of Saudi Arabia, and without the massive 
investment that Saudi Arabia had made in Western military equipment and supplies, and 
in military bases and infrastructure over the previous decade. It is questionable whether 
any Coalition military effort could have liberated Kuwait without Saudi aid.   
 Saudi Arabia also played an important role in shaping the political and strategic 
context of the war, both in persuading other Arab states to support the Coalition in the 
face of Iraqi pressure, and in the way that it handled the politics of coalition warfare. 
This Saudi role is reflected in all of the political histories of the war, and the tangible 
benefits in terms of Coalition force strength are clearly reflected in the Arab order of 
battle shown in Table 3.12.     
 This Saudi support was scarcely disinterested, but no discussion of the lessons of 
the Gulf War can ignore the critical value of strong regional partners in cooperative 
security, and the value the West's effort  in developing regional military partners. The 
fact that many of these partnerships may have originated in the Cold War is immaterial. 
They are, if anything, more important in an era of regional threats, declining Western 
military forces, and power projection capabilities. 
 There were occasional disagreements over strategy and tactics between Saudi 
Arabia and the United States,  and clashes over specific issues, but these differences 
were resolved with far less tension and bitterness than many similar debates between the 
British and US planners in World War II. In general, the frictions described in General 
Schwarzkopf' and General de la Billiere's memoirs of the war are surprisingly minor. 
Both officers worked well with the Saudi commander Prince Khalid bin Sultan al-Saud, 
and most of the problems that they describe are more a matter of temperament and 
cultural differences than matters of military planning and policy.264 
 At the same time, Saudi forces did suffer from many of the same qualitative 
problems as Iraqi forces, and were far less experienced in combat and maneuver than 
British, Egyptian, French, Syrian, and US forces. Saudi Arabia only had about 67,500 
men in its regular armed forces at the time Iraq invaded Kuwait, plus about 35,000 
"actives" in its National Guard. These forces were well equipped in some respects: Saudi 
Arabia had 550 main battle tanks and 189 combat aircraft. At the same time, Saudi 
defense doctrine was static and defensive, Saudi Arabia had never used armored forces 
in combat, and the Saudi Air Force had only fought one limited air-to-air clash with Iran. 
It had no real experience in offensive air operations.  
 If the fighting between Iraqi and the US forces represented was a conflict 
between two military cultures, the Coalition was an alliance of two military cultures and 
one that has many potential lessons for cooperative security in the Gulf and elsewhere in 
the world.  
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Table 3.12 
 

The Arab Land Order of Battle in Desert Storm 
 
Joint Forces Command - North (JFC-N) (Saudi Command) 
 
                          Egyptian Corps    Syrian Division     Force Muthanna    Force SADD        Joint Troops  
 
 Saudi Forces    - - 20th Mech. Bde 4th Arm. Bde  1st Avia. Btn 
      15th FA 
Btn*  
Kuwaiti Forces - - 35th Mech. Inf 15th Inf. Bde 
   Bde -   
Egypt 3rd Mech. Inf. - - -  - 
 Div 
 4th Arm Div 
 Ranger Regt. 
Niger - - - -  Inf. Btn 
Syria - 9th Arm. Div - -  - 
 - Special Forces 
  Regt 
 
Joint Forces Command - East (JFC-E) (Saudi Command) 
 
                          Force Abu Bakr    Force Othman     Task Force Omar  Task Force Tariq    Joint Troops  
 
 Saudi Forces    2nd SANG Bde 8th Mech. Bde 10th Mech. Bde Marine Btn  14th FA Btn* 
      18th FA 
Btn**  
      Saif 
Allah  
     
 Engineer Force   
Kuwaiti Forces - Al-Fatah Bde - -  Avia. 
Btn. (UAE) 
Bahrain - Infantry Co - -  - 
East Bengal - - - -  1st Inf. 
Btn 
Morocco - - - 6th Mech. Inf  - 
    Btn 
Oman - Mot. Inf. Btn - -  - 
Qatar - - - -  Mech. 
Inf. Btn 
Senegal - - - Inf. Btn  - 
UAE - - Mot. Inf. Btn -  Avia. 
Btn. (Ku) 
 
Non-Affiliated Forces 
 
 Kuwaiti Forces:   
      Al-Haq Brigade 
 Khulud Brigade 
 Commando Battalion 
 
*155mm **MLRS 
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Source: Adapted by the author From Department of Defense, Conduct of the Persian Gulf War: Final 
Report, Department of Defense, April, 1992, pp. 317, 325-327     
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The Saudi Army 265             
   The Saudi Army only had a total of 38,000-43,000 men in late 1990, even 
though it accepted large numbers of volunteers after August, 1990. It had long had 
significant problems in recruiting and training ordinary enlisted men,  skilled technicians, 
and NCOs. In spite of crash efforts to build up the army's manpower during the Gulf 
War, its force structure was still undermanned by about 20-35% at the time that Desert 
Storm began, and many individual units had worse manning levels. These problems 
were so severe that Saudi Arabia had to fund the deployment of an 8,000 Pakistani 
brigade in August, 1990, in order to defend its border with Yemen and to allow the 
Saudi Army to assemble significant forces near Kuwait and Iraq.266 While there were 
another 56,000 full and part-time men in the National Guard, only a small fraction had 
any real degree of military professionalism and only two comparatively small 
mechanized infantry brigades had any real combat power. 
 The Saudi Army had a total combat unit strength of two armored, four mechanized, 
one infantry, one airborne brigade, and one Royal Guards regiment. Only one of these 
armored brigades -- the 4th Armored Brigade -- could be retrained for offensive combat 
during Desert Storm. However, all four of the mechanized brigades -- the 8th 
Mechanized, the 8th Mechanized Infantry, 10th Mechanized Infantry, and 20th 
Mechanized -- were strengthened and trained for Desert Storm. In addition, the 2nd 
Motorized Infantry Brigade of the Saudi National Guard was deployed forward towards 
the border, and the Saudi forces in the area were reinforced with elements of the Saudi 
Airborne Brigade and the Saudi Marines. The Saudi Army had an aviation command, 
and five independent artillery battalions, but it lacked the helicopters and independent 
artillery brigades that it needed. As a result, the Saudi Army had to rely on the US for 
long range artillery, heliborne assets, and close air support.267 
 The resulting Saudi force represented the entire fighting strength that could be 
reinforced, deployed, and made combat-effective to face a threat as serious as the Iraqi 
Army. At the same time, the Saudi Army faced considerable logistic and deployment 
problems in making this force effective. The Saudi Army is normally deployed 
throughout the Kingdom. It had brigade-sized casernes at Khamis Mushayt  and 
Shahrurah in the southeast, a garrison at Najran and Jubail in the south, and brigade-
sized forces at King Khalid City in the north, Tabuk in the West, and Dammam in the 
East. The Gulf Cooperation Council's small  Peninsular Shield Force was located at 
King Khalid City, near the border with Kuwait and Iraq. These deployments reflected 
the fact that the Saudi Army could not leave any of its border areas undefended, 
although they were partly a matter of internal security -- Saudi forces were usually kept 
far away from key cities and political centers of power. 
  The Saudi Army favored defensive tactics at the beginning of Desert Shield, and 
had little in common with the US emphasis on offense and the AirLand battle. 
Undermanning, deployment problems, lack of total force strength, lack of maneuver 
experience, and political concerns were all factors that helped shape a relatively static 
and defensive force. They were reinforced by the fact that the Saudi Army was largely a 
garrison army that operated out of fixed major bases (or military "cities"), that rarely 
deployed long distances from its casernes or engaged in large scale training and 
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exercises. The Saudi Army had no significant helicopter contingent and rarely exercised 
with the air force in any kind of serious air support exercises. 
 Sir Peter de la Billiere described the Saudi Army as follows, in his memoir on Desert 
Storm,268 

"The inadequacies of their army did not reflect the incompetence of any 
individuals; rather they exposed the general local belief...that the army was 
unlikely to have to fight a major war. In the Arab world, people found it 
extremely difficult to come to grips with the idea that one state could attack 
another...The result of the Saudis' good faith in Arab solidarity was that they 
never made a serious effort to develop their ground forces. The army was there, 
more than anything else, for the defense of the Kingdom, and not surprisingly, 
had significant limitations for the type of operations in which it might now be 
involved.. they suffered from a lack of offensive training...." 

  These problems were compounded by the need to operate a complex mix of 
different equipment from many different nations. Much of this equipment required 
modification or changes to its original technical and logistic support plan before it could 
be operated in large numbers in Desert Storm. These problems were increased by the 
need to support so many different types of equipment in distant border areas, and by  the 
heritage of an overly ambitious effort to create a modern logistical system that has 
lacked proper Saudi and US advisory management. 
 The Saudi Army also had equipment quality problems. Saudi Arabia had about 550 
main battle tanks in the fall of 1990. These tanks included 50 US-made M-60A1s, 200 
M-60A3s, and 300-310 French-made AMX-30s. Saudi Arabia bought 150 M-60A3s, 
along with 15,000 depleted uranium 105mm anti-tank rounds, as part of an  emergency 
order in August, 1990, but it is unclear that any of these assets were used in Desert 
Storm.269 
 Only part of this tank force met Saudi needs. The M-60A1 was barely adequate to 
compete with the T-72M, and Saudi Arabia was converting all of its M-60A1s to the M-
60A3. The M-60A3s had the advantage of thermal sights, modern fire-control computers, 
laser range-finders, and engine and air intake improvements. Even the M-60A3s, 
however, presented some operational problems -- the crew compartment could not be 
cooled effectively, and the M-60s developed internal temperatures of well over 120 
degrees.  
 The Saudi inventory of 300-310 French AMX-30s presented more serious problems. 
The AMX-30 lacked the armor, firepower, and operational availability to be kept in 
service against a threat armed with T-62s and T-72s. While the adoption of newer anti-
armor round technology made up for some of the lack of penetrating power in the Obus 
G rounds that France originally sold to the Saudi Army, the AMX-30's fire control and 
range-finding capability was inadequate to help Saudi tank crews make up for their lack 
of experience, and the AMX-30 lacked the power, cooling, and filtration for desert 
combat. Saudi Arabia had needed to phase the AMX-30s out of its force structure for 
nearly half a decade. The Kingdom had decided to buy 315 M-1A2s tanks in September, 
1989, but the details of sale had taken roughly a year to complete and none were in 
delivery by the time of Desert Storm.  
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 The Saudi Army had problems with its holdings of other armored fighting vehicles,  
including the 230-240 AML-60 and the AML-90 reconnaissance vehicles. It had 430-
550 AMX-10P and 250 VAB/VCI mechanized infantry combat vehicles, command 
vehicles and special purpose vehicles. It had 950-1,000 M-113, M-113A1, and other US 
armored personnel carriers. It also had 30 EE-11 Brazilian Urtu, 110 German UR-416, 
120 Spanish BMR-600 and 40 Panhard M-3/VTT armored personnel carriers; 150 to 
200 additional armored mortar carriers, including M-106A1 and M-125s, large numbers 
of French and US-made armored recovery vehicles, armored bridging units, and large 
numbers of special purpose armored vehicles. Many of these vehicles were individually 
effective, although none were equivalent to first line British and US infantry fighting 
vehicles. Collectively, supporting so many different types of equipment created major 
support and repair problems, and made it difficult to organize and train standardized 
armored and mechanized task forces.270 
 Saudi Arabia did have 200 Bradley M-2A2 Armored Fighting Vehicles entering 
service as a result of orders that it placed in 1988, plus orders of 200 more M-2A2s, 207 
M-113 armored personnel carriers, 50 M-548 cargo carriers, 17 M-88A1 recovery 
vehicles, and 43 M-578 recovery vehicles. These vehicles, however, were still in 
delivery.271   
 The Saudi Army had an excellent mix of small arms, light weaponry, and anti-tank 
weapons in 1992. These included TOW, HOT, and Dragon anti-tank guided missiles. 
Some 200 TOW launchers were mounted on VCC-1 armored fighting vehicles, 300 
were mounted on M-113A1s or other US-supplied armored vehicles, and 200 were 
mounted on VCC-1 armored vehicles. It had 90 HOT launchers mounted on AMX-10P 
armored fighting vehicles.  
 The Saudi Army had large numbers of TOW crew-portable and Dragon man-
portable anti-tank guided weapons systems  It also had 450 Carl Gustav rocket launchers, 
M-72 LAW, and 75mm, 84mm, 90mm and 106mm rocket launchers and recoilless rifles. 
Saudi Arabia ordered 4,460 TOW-2 missiles in April, 1987, and 150 more TOW IIA 
missile launchers with night vision sights and support equipment on September 27, 
1990.272 These weapons were most valuable in defensive combat, however, and Saudi 
proficiency in using these anti-tank weapons was uncertain. Crew and operator training 
often lacked consistency and realism. The units equipped with anti-tank weapons in 
armored vehicles lacked maneuver and combined arms training, and tended to fire at 
high rates without proper targeting and positioning. 
 The Saudi Army had acquired large numbers of modern artillery weapons, including 
14 ASTROS II multiple rocket launchers, and 110-120 M-109A1/A2 and 65 GCT 
155mm self-propelled howitzers. It also had 24 Model 56 and 90 M-101/M-102 105mm 
towed howitzers, and 50-70 FH-70 and 90 M-198 155mm towed howitzers, plus  some 
older towed weapons in storage. It had large numbers of mortars, including over 400 
120mm and 4.2" weapons,  over 1,000 81mm weapons, and large numbers of light 
60mm weapons.273 The Saudi Army, however, had only a limited ability to use artillery 
in maneuver and combined arms warfare, and was unable to shift and concentrate fires, 
and effectively target in counter-battery fire, or at targets beyond visual range. Saudi 
Arabia had ordered new target acquisition radars -- such as the AN/PPS-15A, MSTAR, 
or Rasit 3190B -- to replace 1960 vintage systems, and was improving its counter 
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battery radars and fire control systems, but much of this equipment was still in 
delivery.274 
 It is not easy to separate the Saudi Army's air-defense assets from those in the Saudi 
Air Defense Force. The Saudi Army seems to have had 14-18 anti-aircraft artillery 
batteries. It was equipped with Crotale radar-guided missiles on tracked armored 
vehicles, over 300 Stingers, and 570 obsolescent Redeye man portable surface-to-air 
missiles. Saudi Arabia bought 50 Stinger launchers and 200 Stinger missiles on an 
emergency basis in August, 1990, and had additional Crotales and 700 launchers and 
2,300 missiles for the French Mistral missile system on order.275 The Army seems to 
have had 10 M-42 40mm, 50-60 AMX-30SA 30mm self-propelled, and 50-60 Vulcan 
M-163 anti-aircraft guns. It also seems to have had an unknown number of Bofors L-
60/L-70  40mm and Oerlikon 35mm towed, and possibly 15 M-117 90mm, towed anti-
aircraft guns.  
 These assets gave Saudi Arabia a stronger mix of air-defense assets than was 
possessed by many Arab armies, but training and readiness levels are moderate to low. 
They also gave Saudi forces some air defense capability to deal with any major threat 
from the north. The Saudi Air Defense Corps was not a force that could easily support 
the army in mobile operations, and Saudi land forces were heavily dependent on air 
power for air defense. 
 The Saudi Army's lack of helicopter forces was also a serious weakness. Most of the 
Saudi Army was normally deployed close to 600 miles from the Kingdom's main oil 
facilities in the Eastern Province, although a brigade was deployed to the new King Fahd 
military city in the Eastern Province, and  the combat elements of a brigade deployed to 
the new Saudi Army  base at King Khalid City near Hafr al-Batin in 1984. Helicopters 
offered a limited solution to this dispersal problem. They could both provide rapid 
concentration of force and allow Saudi Arabia to make up for its lack of experience in 
large-scale maneuver.  
 The Saudi Army had studied plans for developing a helicopter force using a total of 
60-100 US AH-64 attack, Blackhawk utility and support, and Chinook CH-47 transport 
helicopters from the US in the mid-1980s. However, growing political problems in 
obtaining weapons from the US led Saudi Arabia to turn to Britain, and purchase 88 
Black Hawk helicopters through Westland. Roughly 80 of these Westlands were to be 
attack helicopters with TOW-2. The rest were to be configured for SAR missions. None 
of these systems, however, were operational by Desert Storm.276 In 1990, the Saudi 
Army still had only 12 UN-60 Blackhawk troop transport helicopters, some UH-60 
medical evacuation helicopters, some Bell 406 Helicopters, and six SA-365N medical 
evacuation helicopters. It also continued to experience serious support problems from 
some of its foreign contractors.277  
 Saudi Army logistic and support vehicles and equipment were good, as were 
Saudi Army facilities. The Saudi Army was one of the few forces in the developing 
world which is organized to provide as much sustainability as maneuver and firepower. 
It did not, however, have anything like the vehicle strength or capability to rapidly 
redeployed and sustain forces from the rest of the Kingdom to the Eastern Province. 
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This helps explain why it ordered 10,000 support vehicles from the US on September 27, 
1990, including 1,200 High Mobility Multipurpose Wheeled Vehicles (HMMWVs).  

Saudi Land Forces and the Battle of Khafji 
 Some commentaries on the Saudi Army since the Gulf War have ignored the 
limitations that Saudi forces faced before the conflict, and criticized the Saudi Army for 
not being as capable as the US Army or the US Marine Corps. It should be clear, 
however, that judging Saudi ground forces by Western standards ignores fundamental 
differences in the readiness and equipment of the forces involved. The Saudi Army and 
National Guard have also been criticized for their failure to defend Khafji when Iraq 
attacked on January 29, 1991.278 There is some legitimacy to such criticism. Saudi forces 
did not defend Khafji when Iraq first attacked, the initial Saudi effort to retake the town 
was repulsed, and  Saudi and Qatari troops advanced uncertainly, and sometimes used 
excessive and disorganized fire during the battle that retook the city. The battle of Khafji, 
however, needs to be kept  in careful perspective.  
 There were good reasons why Saudi forces were not ready to defend Khafji. 
Saudi Arabia had deliberately deployed screening forces as far forward as possible near 
the border early in Desert Shield. This placed them in the most vulnerable location, and 
Saudi Arabia made taking first blood a matter of pride.279 However, the Saudis have 
never attempted to defend as far forward as Khafji. This was partly because of US 
advice Khafji was too close to the border to defend against a sudden Iraqi assault. The 
Saudi army's limited armored and mechanized forces also were being retrained 
elsewhere for the advance into Kuwait, and providing long-range artillery, helicopter 
support, and air support in the border area was a US responsibility. Saudi Arabia had 
evacuated the city, and the only Saudi forces near Khafji at the time of the Iraqi attack 
were a light screen of Saudi special forces and National Guard forces.  
 Iraq's success in surprising the Coalition also had nothing to do with Saudi 
capabilities. Intelligence on Iraqi troop movements was a US responsibility. When the 
attack occurred, the US initially failed to detect the fact that it was not a small Iraqi 
raiding party. It was only later that the US determined it  was part of a two-division 
thrust by forces from the Iraqi III Corps. These forces eventually included most of the 
Iraqi 5th Mechanized Division with supporting brigades from the 3rd Armored and 1st 
Mechanized Divisions. As a result,  Iraq achieved tactical surprise, and the US Marines 
and special forces had to rapidly abandon the undefended city as rapidly as the Saudis.   
  It is also unclear what Iraq intended to accomplish by launching its attack. 
While Iraqi forces  achieved a symbolic initial success, they advanced into a natural trap 
formed by the Gulf to the east, and salt marshes to the West. Iraq may have been 
reacting to a USCENTCOM deception operation which led it to believe that there was a 
Coalition corps headquarters south of al-Wafrah, but it seems likely that Iraq was 
seeking a quick propaganda victory to show that it could fight in spite of the massive 
Coalition air offensive that had been going on for nearly two weeks, and hoped to either 
inflict major losses on the Coalition forces or  provoke it into a premature land offensive. 
 In any case, the Iraqi attack was badly executed and the battle of Khafji revealed 
more weaknesses in Iraqi forces than Saudi forces. When the leading elements of the 
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Iraqi 5th Mechanized Division advanced, the three main probes got lost, and ceased to 
advance with any coordination. Two of the Iraqi probes were turned back by attack 
helicopters and fixed wing aircraft attacks. The thrust that penetrated into Khafji may or 
may not have been formally tasked with seizing the city, but  it was not properly 
supported by other elements of Iraqi forces.  
 These problems in the Iraqi advance helped the Coalition compensate for Iraq's 
ability to achieve surprise. Once the Coalition command realized what was happening, it 
tasked over 140 USAF and USMC aircraft to strike at the Iraqi 5th Mechanized Division 
and its supporting forces. These Coalition aircraft included AV-8Bs, A-10s, AC-130s, 
F/A-18s and AH-1Ws, supported by JSTARS targeting aircraft and B-52 strikes on Iraqi 
forces in the rear. At least 50 Iraqi armored vehicles were killed in the initial raids, and 
the total number of Coalition attacks eventually rose to about 1,000 sorties. One tank 
brigade of the 5th Mechanized Division was caught crossing an Iraqi minefield, and 
could not maneuver when its lead tanks were hit,. It was effectively destroyed as a 
fighting force. The supporting Iraqi 3rd Armored Division was never able to concentrate 
in the face of the Coalition air attacks, and never provided effective support. As a result, 
Coalition air attacks were able to severely weaken the Iraqi 5th Mechanized Division -- 
one of Iraq's most effective units during the Iran-Iraq War. 
 There is considerable debate as to whether the Iraqi Navy launched a supporting 
raid -- using TNC-45 missile patrol boats armed with Exocet missiles, and Osas armed 
with Styx missiles. Some experts feel the Iraqi naval force was maneuvering for other 
reasons. It is clear, however, that the Iraqi ships were no more successful than Iraqi 
armor. They  came under fire from British Lynx helicopters using Sea Skua missiles, 
and took 18 hits for 25 missiles fired. The survivors of the Iraqi naval force then fled to 
Iran in the face of follow-up attacks from  US Navy A-6E and USMC F/A-18s. Eleven 
Iraqi boats were damaged or sunk and only two reached Iran.280   
 The fighting inside Khafji did not go as well during the initial Coalition 
counterattack. Liberating Khafji presented a major challenge for Saudi and Qatari forces 
which had never been in combat before, and which were not equipped, or trained for 
urban warfare. Fighting was sometimes stiff and often dismounted. The Qatari tank unit 
withdrew under pressure, and had to be replaced by another Qatari unit. The Saudi 
forces kept up the attack,  although the 7th Battalion had to withdraw to resupply its 
ammunition, and Saudi forces had to be reinforced by the 8th Battalion.  
 The situation inside Khafji changed, however, once the Second Mechanized 
Brigade of the Saudi National Guard (King Abdul Aziz Mechanized Brigade) was 
committed to retaking the city, and after the Saudi Commander-in-Chief -- Prince 
Khalid bin Sultan al-Saud -- personally reorganized the Saudi effort beginning on the 
morning of January 30.281 The 7th battalion of the Saudi National Guard Brigade, 
elements of the 6th Battalion, and Qatari tank forces counter-attacked that day.  
 These reinforcements and Coalition artillery and air support enabled the Saudi 
and Qatari forces to retake Khafji by the late morning of January 31st, although finally 
clearing the city took another 36 hours. While the Saudi troops involved were criticized 
for sometimes showing poor fire discipline and organization, they fought in close 
infantry combat with considerable courage. They successfully defeated combat-
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experienced Iraqi armored forces, even though the Iraqis operated from defensive 
positions in a built-up area.282  
 While Iraq has attempted to glorify Khafji as a victory, the fact this battle took 
place at all  is a symbol of the tragedy the Iraqi people faced in Desert Storm. As one 
expert on Iraq points out, 283 

"(Saddam) "needed a symbol of heroism, a myth, before he could order 
withdrawal... An indication of the importance ascribed to this operation was  the 
fact that it had to be approved by Saddam personally. Two days before the 
offensive, Saddam came to Basra to brief the commanders of the attacking force. 
The force was beaten back eventually, paying with very high losses, but the 
initial success was sufficient to create the myth...A legend was born, and a year 
later, the Iraqi media could boast, 'the battle of Khafji is an Iraqi epic...It is a 
heroic strategic lesson that testifies to the superiority of the Iraqi military mind, 
which carried out with utmost expertise the greatest military achievement in the 
twentieth century." 

 One can almost always achieve surprise in war by suddenly doing something that 
is truly stupid, but surprise alone is scarcely victory. If all Iraq wanted was a symbolic 
victory for propaganda purposes, it did not have to destroy anything approaching this 
level of forces in the process. Further, the propaganda value of the battle was more than 
offset by the fact that Khafji not only cost Iraq much of one of its best divisions, it 
showed the Saudis that they could fight Iraqi forces. It also showed the effectiveness of 
Coalition air power against deployed Iraqi armor, it revealed serious weaknesses in the 
coordination of Iraqi forces, and it showed the lack of aggressiveness in the Iraqi Air 
Force in protecting its own ground troops. Losing the equivalent of two brigades in a 
purposeless adventure -- that exposed Iraqi forces to Coalition air power on a perfect 
killing ground and without Iraqi air cover -- is a demonstration of the "superiority of the 
Iraqi military mind" that is likely to escape the military minds of other countries.  
  

Saudi Land Forces During the Land Campaign 
  Saudi Army performance during the Coalition land offensive was considerably 
more impressive -- given the limitations of Saudi forces before than land war began. 
Saudi regular army forces showed they could fight well, and that they had improved 
significantly during Desert Shield. This was partly a result of training. The US and Saudi 
Arabia agreed on a massive joint training effort on September 20, 1991. Interviews with 
senior Saudi commanders indicated that they felt this training was critical for their 
ability to breach the Iraqi forward defenses, and advance rapidly up the coast of Kuwait. 
Several indicated that they felt such training set a model for the future tactics and 
training of the Saudi Army.284  
 It was also the result of a build-up that included thousands of Saudi volunteers, 
and redeployment and concentration of force. By the time the AirLand phase of the war 
began, the Saudi ground forces in the theater totaled nearly 50,000 men, with about 270 
main battle tanks, 930 other armored fighting vehicles, 115 artillery weapons, and over 
400 anti-tank weapons.285  
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 Saudi forces were also organized to fight as part of Arab task forces under the 
command of  Lt. General Prince Khalid Bin Sultan al-Saud. These Arab task forces 
reported to Prince Khalid through a Joint Forces Command in the Saudi Ministry of 
Defense, and were divided into a Joint Forces Command (North), a Joint Forces 
Command (East), and a Joint Forward Forces Command Ar'Ar (the command of the 
Arab defensive forces screening the border area). The Ar'Ar command was subordinated 
to the Joint Forces Command (North). It included two Saudi National Guard battalions, 
a Saudi Army airborne battalion, and a Pakistani armored brigade with about 5,500 men, 
over 100 tanks, and about 90 other additional armored vehicles and artillery weapons. 
These forces did not play an offensive role in Desert Storm.286 
  The role that Joint Forces Command (North), and Joint Forces Command (East) 
played in Desert Storm is described in detail in Chapter Eight. In broad terms, the Saudi-
led Arab task forces had the mission of driving through Iraq's defensive lines along the 
border with Kuwait, and moving north to Kuwait City. Their advance was designed  to 
protect the right flank of the VII Corps, and the right and left flanks of the 1 (US) MEF. 
Their mission was also to prevent  Iraq from redeploying for the purpose of checking on 
the advance of the VIIth Corps, and make Iraq keep its forces and reinforcements in 
place within the KTO.  While the Saudi forces in both Joint Forces Commands 
fought well, the thrust made by the Joint Forces Command (North), which had been 
headquartered in Hafr al-Batin, ran into trouble. This force attacked from along the 
Saudi-Kuwait border to  the east of the Wadi al-Batin. While this thrust was under Saudi 
command, the military action was dominated by the 3rd Egyptian Mechanized Division 
and the 4th Egyptian Armored Division, with Task Force Khalid in support to the east. It 
was also supported by the Egyptian Ranger Regiment, the Saudi Army's 20th 
Mechanized Brigade, Saudi Army 4th Armored Brigade, the Kuwaiti Ash-Shahid 
Brigade, the Kuwaiti Al-Tahrir Brigade, a Syrian Special Forces Regiment, and a 
brigade of the 9th Syrian Division.  
 Two Saudi brigades successfully breached the Iraqi forward defenses, but 
Egyptian decisions and actions caused delays. The Egyptian forces were slow to pass 
through the Syrian 9th Armored Division, which stayed in reserve. They had problems 
passing through the Iraqi mine fields and oil-filled fire trenches that will be discussed 
shortly, and mistakenly believed that they faced an Iraqi counter-attack. They lacked 
both reconnaissance systems and adequate night vision equipment, and retreated to a 
blocking position. The Egyptians moved forward through the Iraqi defenses on the 
second day, but did not reach Objective Alpha -- their initial objective -- until January 
27. In contrast, Force Khalid did reach its Objective Bravo on the second day. Egyptian 
forces then speeded up and advanced to Ali Salaam Airfield, and finally reached their 
final objective, Al-Jarah to the west  of Kuwait City, close to their original schedule. The 
Saudi-led Force, Khalid, turned east and reach Kuwait City more quickly.   
  Interviews with Egyptian officers indicate that Egypt should take responsibility 
for most of the delays by JFC-N. They admit that they were overcautious and had faulty 
intelligence, but they also cite Syria's unwillingness to commit its combat forces to battle. 
Further, they complain that they suffered from a lack of counter-mine, barrier crossing, 
night vision equipment, and attack helicopter support which Egypt had requested from 
the US before the battle, but did not receive. 
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 The other Arab thrust was made by the Joint Forces Command (East) (JFC-E), 
which covered Coalition positions along the Saudi-Kuwaiti border to the Gulf. This 
force was headquartered near the border, west of Saffaniyah. The attack by Joint Forces 
Command (East) was not only under Saudi command, but was composed principally of 
Saudi forces. The key elements were (a) Task Force Omar, with the Saudi Army 10th 
Mechanized Infantry Brigade, and the UAE's  Motorized Infantry Battalion; (b) Task 
Force Othman with the Saudi Army's 8th Mechanized Brigade, the Omani Motorized 
Infantry Battalion, the Bahrain Infantry Company, and the Kuwaiti Al-Fatah Brigade, 
and (c) Task Force Abu-Bakr with the Saudi National Guard 2nd Motorized Infantry 
Brigade and a Qatari Mechanized Battalion. 
 US forces advisors present with Saudi forces during Desert Storm reported that the 
Saudis in JFC-E advanced with courage and determination. Unlike in Khafji, these 
forces  were Saudi Army heavy units suitable for engaging the Iraqi Army. Although 
they were forced to attack ahead of schedule, they advanced rapidly according to plan, 
and carried out maneuvers that they had trained for. There were some glitches and 
delays, but these often occurred because USCENTCOM suddenly attempted to 
accelerate the pace of the battle, and Saudi forces advanced far more rapidly than 
planned by the third day of the ground offensive. 
 It is also important to note that the Saudi-led Arab forces in Joint Forces Command 
(East) engaged in a frontal assault on a well-established forward defense, which is one 
of the most dangerous military operations. They did not have the advanced 
reconnaissance and intelligence assets of Western forces. The forces in JFC-East also 
advanced at a time when the Coalition had no precise way to determine the level of 
damage and demoralization within the Iraqi forces. Further, the Saudi-led thrusts in Joint 
Task Force-East reached its first major objectives in Kuwait within several hours of 
schedule, and went on to reach their final objectives in Kuwait City ahead of schedule. 
The most serious delay in their operations had nothing to do with the Saudi Army, but 
was instead caused by the problems of dealing with a flood of Iraqis seeking to become 
prisoners of war.287 
 Saudi Army forces achieved a much higher standard performance in advancing 
into Kuwait than most senior US and British commanders had felt possible in the early 
fall of 1990.288  This in part is a tribute to the leadership of Saudi commanders and their 
flexibility to rapidly revise their training methods, and many aspects of the Saudi Army 
organization to reflect US advice.  Saudi units adopted some of the large scale battle 
training methods used by the US Army. With the full support of Saudi commanders, 
they worked closely with US Special Forces liaison and training teams -- one of which, 
the Special Forces Group from Ft. Campbell Kentucky, arrived in theater as early as 
August 31, 1991. Cooperation between the Saudi and US armies was also enhanced by 
the fact that Lt. General John Yeosock, the Commander of the US Army forces in 
USCENTCOM, had served in Saudi Arabia as an advisor to the Saudi National Guard 
and had extensive contact with the Saudi Army.289  
  The lesson that Saudi Army performance in the land offensive teaches about 
modern war is scarcely that Saudi forces were not perfect. No force ever is. It is rather 
that accurate assessment of allied strengths and weaknesses is critical, that time may be 
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required to improve their effectiveness in Coalition warfare, and that effective planning 
must place allied forces in a role where they can win.   
 This lesson has important implications for the future. The Saudi Army has made 
further progress since Desert Storm. It has  ordered more M-1A1s and M-2s, and it has 
strengthened its artillery, purchased the AH-64 attack helicopter, corrected most of its 
other equipment weaknesses, improved its logistic system and revised its training. The 
gap between Saudi Army capabilities and the threat posed by Iraq and Iran has also led 
the Saudi  government to try to create at least one more armored, and mechanized 
brigade by the late-1990s, and expand to a total of five divisions by sometime in the 
early 2000s. This expansion may involve a conversion from a brigade-oriented 
command structure to a division-oriented structure. It would provide three divisions in 
the north to defend Saudi Arabia's Gulf Coast and border with Iraq. Another division 
near al-Kharj or the capital, and a fifth division in the south.  
 Such improvements, however, cannot change the fundamental realities of 
coalition warfare in the Gulf. Saudi forces cannot do the impossible, relative to threats 
like Iran and Iraq. Even if all the Saudi Army's current plans are successful, it will face 
continuing problems. Saudi forces will be far to small to halt an Iraqi invasion. Saudi 
"divisions" will remain light, and the total Saudi Army combat unit manning will only 
reach around 70,000-80,000 actives -- about the total manpower that the US uses to 
project, man, and support two, full heavy-divisions. Saudi support forces will also 
remain limited in peacetime, and use temporary-duty civilians in their support forces in a 
major crisis.  Unless Saudi land forces have significant strategic warning, they will not 
be able to concentrate significant forces on a given front unless they can move forces 
from another major military city, and all the way across Saudi Arabia. This would take a 
minimum of a week to 10 days. Even then, Saudi Arabia would lack the massive 
armored forces of its stronger neighbors. 
 It is also important to understand that the amount and types of equipment that the 
Saudi Army buys will be far less important than how well it organizes and trains to use 
it. US advisors helped bring Saudi forces up to a new level of readiness during the Gulf 
War , and gave them their first real experience with large scale unit and combined arms 
training.  However, many of the Saudi Army's training plans since the war have not been 
fully executed, and maneuver training has sometimes been mediocre. Combined arms 
training and maneuver training has been weak, and promotion at senior command levels 
remains somewhat political. Professionalism, not politisation, is the key to the successful 
expansion of the Saudi Army, as well as any other military force. 
 The are several lessons to be drawn from the overall performance of Saudi land 
forces during and after the Gulf War: 

o First, Saudi dependence on Western power projection capabilities will continue 
indefinitely into the future, just as Western power projection capabilities will 
remain dependent on Saudi support. This interdependence is one of the most 
important strategic lessons of the war.  

o Second, the effectiveness of friendly Third World forces in cooperative security 
will vary sharply according to the specific force, but is more likely to match that 
of Iraq than that of the United States. This may be true regardless of the strength 
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and equipment holdings of the Third World force. Iraq, for example, had none of 
the major resource problems faced by Saudi Arabia and had nearly a decade of 
combat experience. Realistic assessment of the limits of allied Third World 
forces will be as important as a realistic assessment of Third World threats. 

o Third, careful attention needs to be given to working with key Third World states 
to improve their combat-effectiveness and capability to cooperate with Western 
forces in fighting the AirLand battle. It is easy to focus on the lessons of war in 
terms of improvements to Western forces, but this does not enhance regional 
deterrence, in place of immediate defense capability, or coalition warfare 
capabilities, and it will often be cheaper and more cost-effective for the West to 
aid regional powers than fund internal force improvements. 

o Fourth, the US Army Special Forces teams deployed with every Saudi Army unit 
played a critical role in training Saudi forces, and in functioning as a liaison 
during the war. This kind of low-profile liaison effort, using specially trained 
personnel, is an important tool in coalition warfare. 

o Fifth, the US needs to consider how to adapt the AirLand battle to coalition 
warfare, and what specific improvements in allied forces will be the most 
effective. The US cannot count on dominating every future coalition with 
"decisive force" or having half a year to correct the major problems in the 
compatibility of US forces with a regional ally. 

o Finally, part of the problems in Saudi forces in 1990 were the product of Western 
arms sales and advisory efforts that gave more emphasis to equipment sales and 
recycling petrodollars than on making Saudi forces effective. Some of the British, 
French, and US competitions for arms sales to Saudi Arabia since the Gulf War 
have reflected the same lack of responsibility. The West needs to do just as much 
to reform many aspects of its arms sales and advisory effort as the Saudi Army 
does to improve its forces.   

The Saudi National Guard 
 Saudi Arabia divides its land force manpower between the Army and the National 
Guard. The National Guard is the successor of the Ikhwan and its successor the White 
Army. It is a tribal force forged out of those tribal elements loyal to the Saud family, It is 
also a counterweight to any threat from the regular military forces. At the time of the 
Gulf War, the Saudi Arabian Nation Guard, or SANG, had 25,000-30,000 full time 
actives, 15,000 semi-active reserves, and 15,000 tribal levies. In any case, about 20-30% 
of the Kingdom's active trained military manpower will be used in what is still largely a 
paramilitary force.  
 When the Gulf War began, the National Guard was in a considerable state of 
turbulence, and was being expanded, and organized into modern military formations. Its 
first real combat formation, the 6,500-man Imam Mohammed bin-Saud Motorized 
Brigade held its first major exercise in the desert about 250 miles west of Riyadh in 
early 1983. The National Guard formally inaugurated its second motorized "brigade" in 
a ceremony on March 14, 1985. This new unit was called the King Abd al-Aziz Brigade, 
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and was formed after another relatively successful round of set piece exercises called 
"Al-Areen" near Bisha. 
 The Guard was organized into two mechanized brigades, with four battalions each. It 
also had five infantry brigades (which included substantial part-time elements), what 
seemed to be a special forces unit, a ceremonial cavalry squadron, an engineer battalion, 
and a special security battalion. The Guard was equipped with about 1,012 V-150 
Commando wheeled armored fighting vehicles which have a number of different 
configurations, including anti-tank guided missile carriers, cannon turrets, and main 
guns. These included roughly 100 V-150s configured as AIFVs, 70 with 90mm guns, 
100 armored command vehicles, 70-80 82 mm mortar carriers, 50 armored recovery 
vehicles, 30 special purpose vehicles, and 350 configured as APCs. The Guard had 40 
M-102 105mm towed artillery weapons, 20-30 M-198 155mm howitzers, and 81mm 
mortars. It had large numbers of TOW anti-tank guided missiles, rocket launchers, and 
recoilless rifles. It also had a limited number of helicopters, and 30 M-40 Vulcan 20mm 
anti-aircraft guns. At least 100 TOW fire units were mounted on V-150s.290  
 The Guard helped secure the Eastern Province during the Iran-Iraq War, and played 
an important role during the battle of Khafji. While the Guard was unable to deal with 
the initial Iraqi assault on Khafji, and required extensive US air and artillery support 
during the battle to retake the city, it fought well during the rest of battle. The Saudi 
National Guard's 2nd Motorized Infantry Brigade was given special training and 
additional manning for Desert Storm, and fought effectively as a light-armored 
reconnaissance force for the Saudi forces advancing up the coast.  
 The Guard is continuing to modernize, but it is not designed or equipped to 
supplement the Saudi Army in high intensity combat. Its experience in Desert Storm 
indicates that it is not a significant offset to the quantitative weaknesses of the Saudi 
Army, and cannot cooperate effectively with Western forces in an AirLand battle against 
heavy armored forces. 

The Saudi Air Force 
 The Royal Saudi Air Force (RSAF) played a major role in the conflict. It was the 
most combat effective element of the Saudi forces, and had reached a higher level of 
capability in air defense operations and air-to-air combat than any other air force in the 
Gulf. In 1990, the RSAF had 17,000 to 18,000 men, and 14 combat squadrons with 
about 189 combat aircraft. These forces included five fighter ground/attack squadrons 
with 3/53 F-5Es and 2/25 Tornado IDS. They included five interceptor squadrons with 
F-15C/Ds and Tornado ADVs. The three large F-15C/Ds squadrons had 42 F-15Cs and 
15 F-15Ds. The two Tornado ADV squadrons were in the process of formation and had 
approximately 19 aircraft. The RSAF had a reconnaissance squadron with 10 RF-5Es, an 
airborne early warning squadron with five E-3As, and two multipurpose squadrons with  
21 F-5Fs and 14 F-5Bs. These latter two squadrons had both a training and combat 
mission.  
 The RSAF had the most advanced airborne warning and air control capability of any 
air force outside NATO. Its 5 E-3A AWACS aircraft had been steadily upgraded to 
replace their main computer memories, and substitute semiconductors and bubble 



Lessons of the Gulf War 183 

memories for their magnetic drums, tripling their memory capacity. Major radar system 
improvements had been made to improve data handling, sensitivity, provide real time 
data to each console, and the same range coverage against smaller cross-section targets. 
Electronic support measures were installed in the aircraft for the passive detection, 
location, and identification of electronic emitters, infrared countermeasures were added 
to the engines, with global positioning systems,  and the software has been updated 
beyond bloc 30/35, and five operator consoles have been added.291   
 The Saudi Air Force was equipped with modern munitions, including AIM-9L and 
AIM-9P infrared-guided missiles, AIM-7F Sparrow and Skyflash radar-guided missiles, 
and AGM-65 Maverick air-to-surface missiles. It had Rockeye, Sea Eagle, and Alarm 
air-to-ground weapons. Saudi Arabia had also bought MQM-74C Chukar II and Banshee 
remotely piloted vehicles for reconnaissance and target acquisition.  
 Saudi F-5E/F units had reached proficiency levels approaching those of many 
Western squadrons. Saudi Arabia had also done a good job of operating advanced 
fighters. The first of its F-15C/Ds were operational in Dhahran by early 1983. A second 
squadron was formed at Taif by the end of 1983, and a third became operational at 
Khamis Mushayt in July 1984.  By late 1984 and early 1985, the Saudi Air Force was 
conducting joint exercises in both the Gulf and Red Sea areas, and Red-Blue or 
aggressor exercises similar to those employed by the US Air Force. Saudi crews 
operated its five E-3As with great success in 1987 and 1988. Saudi aircraft attrition 
levels were significantly higher than those of the US, but overall training levels were 
good. While the RSAF lacked some of the C4I/BM systems, advanced avionics and 
electronics, munitions, and attack capabilities of the USAF, it demonstrated a high level 
of squadron readiness.292 
 The RSAF was one of the few Third World air forces with adequate refueling and 
support aircraft. It had a tanker squadron with eight KE-3As and 7 KC-130Hs, three 
transport squadrons with 7 C-130Es, 34 C-130Hs, 5 L-100-30HSs (hospital aircraft), and 
35 C-212As.  There were two helicopter squadrons with 13 AB-206Bs, 8 AB-205s, 27 
AB-212s, and 7 KV-107s. There were 29 Hawk jet and 35 BAC-167 turboprop training 
aircraft capable of performing COIN and light attack functions with machine guns, 
cannons, and rockets. There was also a Royal Flight with 4 BAe-125s, 4 CN-235s, 2 
Learjet 35s, 2 C-140s, 6 VC-130Hs, 1 Cessna 310, and 2 Gulfstream III fixed-wing 
aircraft, and 3 AS-61 and AB-212 helicopters. 
 The Saudi Air Force had some of the most modern air facilities in the world. Saudi 
air bases were large enough to support forces in excess of three times their normal peace 
time load. No US or NATO base had sheltering or hardening equal to the Saudi bases at 
Dhahran and Khamis Mushayt. Saudi Arabia was able to perform advanced maintenance 
and support for many of its aircraft, and had massive stocks of supplies and air 
munitions. 
 These capabilities allowed the RSAF to play a major role in air defense combat 
during Desert Storm, and played a critical role in allowing rapid reinforcement by the 
USAF and RAF during Desert Shield, to provide air cover for ships and troop 
movements. The Saudi Air Force flew a total of 6,852 sorties between January 17, 1991 
and February 28 -- ranking second after the US in total air activity, and flying about 6% 
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of all sorties flown. These sorties included 1,133 interdiction missions, and 523 
battlefield air interdiction missions, for a total of 1,656 offensive missions. The RSAF 
flew 2,050 defensive counter-air missions, 129 offensive counter air missions, and 102 
escort missions for a total of 2,281 air defense sorties. The RSAF  flew 118 
reconnaissance sorties, 85 E3-A AWACS sorties, 485 refueling sorties, and 1,829 airlift 
sorties.293  
 During the slightly longer period of January 16 to February 28, Saudi Air Force 
F-15C units flew 2,088 sorties (over one-third the total F-15C sorties flown by the 
USAF) and 451 Tornado ADV sorties. Saudi pilots were as capable in these air defense 
sorties as most pilots in NATO. The RSAF also flew 665 Tornado GR1/IDS strike 
sorties, 1,129 F-5 sorties, and 118 RF-5 sorties. Saudi F-15Cs shot down three Iraqi 
Mirage F-1s with air-to-air missiles -- including the only double kill by a single fighter 
in the war on January 24, 1991.  The RSAF lost only two aircraft -- one Tornado GR1 to 
anti-aircraft fire and one F-5 to unknown causes.294  
 The RSAF canceled or aborted 527 sorties, but 398 of these were the result of 
weather and  49 were the result of cancellation of the mission for operational reasons. 
The RSAF it made good use of the British and US contract personnel. It only canceled 
71 sorties for maintenance reasons, and achieved operational availability rates of 80-
85% for its major combat aircraft. This is very good performance for a Third World 
force flying some of the world's most modern aircraft in an environment as complex as 
Desert Storm.295  
 RSAF did suffer, however, from a lack of offensive capability. The RSAF had 
long recognized this problem, but it entered the Gulf War with significant  equipment 
limitations. Its 12 BAC-167 trainers were only armed with 7.62mm machine guns, and 
could no longer be used in anything other than light support functions. Saudi Arabia was 
able to use its F-5s, F-15s, and Tornadoes in the offensive role, but each aircraft had 
operational limitations. 
 Saudi F-5s flew a total of 1,129 sorties. These include 1,058 interdiction sorties, 
62 offensive counter-air sorties, and nine support sorties.296 Saudi Arabia's F-5E-IIs and 
F-5Fs were relatively advanced models of the F-5E/F, equipped with INS, refueling 
probes, and the ability to fire Mavericks (the F-5F can also fire laser guided bombs). The 
oldest of these aircraft, however, were nearing the end of their useful life, and the F-5 
production line had long been closed. The F-5E/F-IIs were also too short-ranged and 
limited in avionics and payload to deploy from one Saudi air base in support of another, 
or adequately cope with the kind of advanced-threat aircraft being introduced into the 
region. While Saudi RF-5 s flew an average of 2-4 sorties per day, they lacked advanced 
sensors, near real time data down links, and secure data transmission systems.297  
 Saudi Arabia's F-15C/Ds presented very different problems. They were 
successful as air defense aircraft, and flew 1,940 defensive counter air sorties and 140 
offensive counter air sorties. They averaged about 150-160 sorties per day, and reached 
a peak of 322 sorties on the first day. They only, however, flew 8 interdiction sorties 
during the entire war, dropping dumb bombs with little effect.298 This was the result of 
the fact that Saudi F-15C/Ds were effectively configured as a one mission aircraft. 
Although the US Air Force had recommended that the Saudi Air Force be given a dual-
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capable advanced fighter back in 1977 -- when it conducted the original studies that led 
to the US sale of the F-15 -- the US did not sell Saudi Arabia the bomb racks and attack 
systems necessary to make the F-15C/D effective in the air-to-ground role. As a result, a 
key part of Saudi Arabia's total first-line fighter strength was unable to perform effective 
attack missions, or provide attack support to Saudi land and naval forces.  
 The Tornadoes presented problems in both the air defense and attack roles. In 
September, 1985, Saudi Arabia reached a tentative agreement with  Britain to buy a total 
of 60 Tornado ADV air defense fighters, 60 Tornado IDS/GR1 attack strike-fighters, 
light-attack aircraft, trainers, helicopters, munitions, and British support services. The 
first phase of the program called for the purchase of 24 Tornado ADV air defense 
fighters; 48 Tornado IDS/GR1 ground attack fighters; 30 BAe Hawk 65 trainers; 30 
Pilatus PC-9 trainers; and two Gulfstream aircraft, air weaponry, and ground support and 
training services.  
 Saudi Tornado ADVs flew over 450 defensive counter air sorties in Desert Storm, 
averaging about 8-12 sorties per day, but the aircraft did not prove to be a fully 
successful air defense fighter.299 It had good beyond visual range and long range missile 
combat capability, but it was under powered. While its limited dogfight performance 
might not have proved important in defending the United Kingdom -- where missile 
combat capability was likely to be critical --the short distances and reaction times 
involved in defending Saudi Arabia required dogfight superiority. The Tornado's radar 
warning receiver was not fully effective, and its radar and air defense avionics 
experienced development and performance problems, as did efforts to fully integrate and 
qualify advanced air-to-air missiles with the aircraft.  
 While such problems were not unusual in a new variant of an aircraft, they were 
severe enough in the case of the Tornado ADV to prompt the RAF to talk about 
converting its air defense Tornadoes to reconnaissance, strike, or electronic warfare 
missions the moment that it could obtain some form of Eurofighter. In fact, the RSAF's 
experience with the first eight Tornado ADVs before the Gulf War had been was so 
negative that it halted deliveries. The RSAF converted its order for the remaining 12 
ADVs to IDSs, and it sought to convert the 12 Tornado ADVs that it received to 
reconnaissance or strike-attack aircraft.300 
 The Tornado GR1/IDS proved to be more effective in long-range strike missions. 
RSAF Tornado GR1s flew 590 interdiction missions, 75 Tornado offensive counter-air 
support missions, and two training missions, for a total of 667 sorties. They averaged 
around 15 sorties per day, with peaks of up to 29 sorties per day.301 The Tornado proved 
during Desert Storm that it could be an effective strike fighter, once it was equipped 
with new FLIR and laser designator pods, and delivered over 1,000 laser guided bombs 
and ALARM missiles. Saudi Arabia signed a letter of intent to buy 48 more Tornado 
strike-attack fighters in July, 1988, and the reinforced Tornado GR1 force should meet 
part of Saudi Arabia's need for a long range deterrent to Iraq and Iran. The Tornado GR1, 
however, lacked the flexibility, maneuverability, and avionics to fly demanding missions 
using precision-guided munitions against advanced air defenses. It did not meet all of 
Saudi Arabia's needs for a first line strike aircraft.  
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 Saudi Arabia's solution to this complex mix of modernization problems has been 
to buy 48 dual-capable strike/attack variants of the F-15E Strike Eagle that have been 
designated the F-15S.  
 This purchase will provide the attack capabilities the Saudi Air Force needs. At 
the same time, it illustrates the importance of balanced air capability and advanced 
attack capabilities. It also involves differences in the US Air Force and Saudi versions of 
the F-15E which provide an important lesson in technology transfer. The F15S sale 
shows that the West can provide tailored technology packages that meet the needs of a 
regional ally without creating a potential threat to Western forces: 

o The F-15S will use the AAQ-20 Path Finder navigation pods, the AAQ-20 
Sharpshooter targeting pods, and a laser illuminator. The Path Finder pods will 
have a terrain following radar, but will have reduced ECCM capabilities that will 
allow them to be tracked by US types of fighters. The Sharpshooter pods for the 
F-15S will only have limited versus full cluster bomb delivery capability. They 
will deliver the A/B version of the electro-optical Maverick and the D/G version 
of the IR Maverick, but will not have a missile boresight correlator, will only 
have a single-fire rather than multiple fire capability for Maverick, and will not 
be equipped to deliver the HARM anti-radiation missile.  

o The F-15S will not be supplied with conformal fuel tanks of the kind supplied on 
the F-15E. This will deprive it of two extra tangential store stations for carrying 
extra munitions and some of its ability to carry precision-guided weapons. This 
will not affect Saudi Arabia in launching defensive missions against Iran and 
Iraq, but will force it to trade range for payload in any missions flown against 
Israel. 

o The F-15S will have a de-tuned version of the APG-70 radar on the 15E, which 
cannot use the AMRAAM air-to-air missile. The radar on the F-15S will have 
only 60% of the bandwidth of the regular APG-70, and will only have 16 
channels, rather than the regular 32. It will not have a computerized mapping 
capability, and will only have a resolution of 60 feet at 15 nautical miles, versus 
8.5 feet at 20 nautical miles in the F-15E.   

o The F-15S will have altered software for the AWG-27 armament control system. 
It will lack a data transfer module, and its ASW-51 auto flight control will not 
include the terrain following mode. It will use a commercial-grade secure voice 
and global positioning system navigation system.  

o The F-15S's electronic warfare suite will only be missionized for use against 
non-US aircraft and threats in the Gulf and Red Sea area. This means substantial 
modifications to the ALQ-135 internal countermeasures set, the ALR-56C radar 
warning receiver, the ALE-45 countermeasures dispenser, and the MX-9287 
interference blanker set.  The ALQ-135 will not have the capability to jam 
friendly aircraft by type, and the radar warning receiver will not identify friendly 
aircraft by type.  

 Even so, the RSAF will not fully deploy its new offensive capabilities in combat-
effective form until the end of the 1990s, and will still not have anything approaching 
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the total strength and mix of special purpose aircraft to defend against Iraq or Iran 
without extensive foreign support from the USAF and other Western forces. It will be a 
minimum of ten years before the RSAF can adequately match its offensive and 
defensive capabilities. It will need at least a decade more US and British assistance to 
become an effective air force capable of force-on-force operations and combined 
operations. 

 Saudi Naval and Air Defense Forces 
 The Saudi Navy played a limited role in mine-sweeping operations during Desert 
Storm. It carried out some ocean patrols in the upper Gulf -- although its claims to 
successful anti-ship missile attacks on Iraqi vessels have not been verified -- and it 
successfully cleared 40-60 mines during the course of the war.  
 Saudi Air Defense Forces did not fight during Desert Storm, although they did 
provide land-based air defense converge of Saudi bases, facilities, and cities. 
Nevertheless, some aspects of the Saudi air defense capabilities illustrate lessons of the 
war. The Saudi Air Defense Force has reacted to Iraq's use of Scuds against Saudi 
Arabia and Israel by ordering six Patriot fire units or batteries, 384 Patriot long-range air 
defense missiles, six AN/MPQ-53 radar sets, six engagement control stations, and 48 
launcher stations. These Patriot systems greatly improve Saudi Arabia's low to high 
level air defense capability, they will provide substantial defense against medium range 
and theater ballistic missiles.  
 Saudi Arabia purchased these units on September 27, 1990, as part of its Gulf 
War arms package. Saudi Arabia indicated in 1991 that  it wanted to buy 14 more Patriot 
fire units (with 64 Patriot long-range air defense missiles, 1 AN/MPQ-53 radar set, 1 
engagement control station, and 8 launcher stations each)  to defend all of its cites, 
military bases, and major oil facilities.  
 Such purchases indicate the scale of the effort required for even limited theater 
missile defense. While Saudi Arabia and the US Army have not completed full planning 
for such a system, preliminary studies indicate that it might require a total of 26 fire 
units.302 The Saudi Patriot units are also to be upgraded to the PAC-3 version of the 
Patriot with far better software, radar processing capabilities, longer range missiles, 
better guidance systems, and more lethal warheads. Unlike the PAC-1 and PAC-2 
systems used during the Gulf War, these Patriots are specifically designed to kill 
missiles at comparatively long ranges and fully discriminate between warheads, decoys, 
and parts of the missile body.303  
  Another lesson the Saudi Air Defense Force has drawn from the war is the 
importance of modern C4I/BM capability. At the time that Iraq invaded Kuwait, Saudi 
Arabia lacked some of the systems integration, battle management systems, and C4I/BM 
software and integration that it needed for effective operation and integration of its land 
based air defense operations. The Saudi Arabia air defense network evolved from a 
crude system that began to be deployed in the 1960s, which used US and British radars 
and British missiles. Saudi Arabia then bought a Thomson CSF air command and 
control system, and four Westinghouse AN/TPS-43 three dimensional radars. It ordered 
AN/TPS-43G radars in 1981 to further modernize its system as part of the Peace Pulse 
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program, and then updated its system to provide command and data links to its E-3A 
AWACS. These purchases left Saudi Arabia with major communications and C4I 
integration problems which it attempted to solve by giving major contracts to Boeing 
and Litton.304  
 The Litton system involved a $1.7 billion effort to provide C4I, sensors, 
communications systems, handle the interface between missiles and other air defense 
systems, build sites, and train personnel. Key elements involved providing 17 major 
communications links installed in S-280C militarized transportable shelters, providing 
both line-of-sight and tropospheric scatter links with 72 channel capacity, and building 
34 low-level and 34 high-level shelters. This system proved to have a number of design 
problems, however, and experienced serious delays. It was only partially operational 
when the Gulf War began.305  
 The Boeing Peace Shield program was a far more ambitious $8.5 billion effort to 
give Saudi Arabia a system of 17 AN/FPS-117(V)3 long range three-dimensional radar 
systems, fully netted with its AN-TPS-43 and AN-TPS-72 short and medium-range 
radars. It  had (a) a central command operations center (COC) at Riyadh, (b) five sector 
command centers (SCCs) at Dhahran, Raif, Tabuk, Khamis Mushayt, and Al-Kharj to 
cover the country, and (c) additional sector operations centers (SOCs) at each major air 
base. It was to use a tropospheric scattering and microwave communications system to 
integrate Saudi Arabia's surface-to-air missile defenses, some anti-aircraft gun units, its 
radars, its E-3A airborne warning and control systems (AWACS) aircraft and fighters, 
and six major regional underground operating centers and numerous smaller sites -- all 
of which were to be managed by a command center in Riyadh.  
 The system proved to be so ambitious that many key aspects could not be 
delivered and the software and systems integration efforts required to make Peace Shield 
effective were years behind schedule at the time of the Gulf War. These delays and 
failures did not affect the outcome of Desert Storm, but the US Air Force Electronic 
Systems Division terminated Boeing's work on the program in January 1991. Saudi 
Arabia had to begin again with a new contractor.306 Similar problems could be far more 
costly to friendly states and Western power projection capabilities if the West does not 
put a higher priority on making its arms sales and advisory efforts effective.  
 More generally, even a fully functional Saudi air and missile defense system 
would have the problem that it would not meet regional needs or even provide Saudi 
Arabia with maximum warning and defense in depth. Saudi Arabia can only provide 
adequate coverage of its Gulf ports and key oil facilities if it integrates its air defense 
system with that of Kuwait and Bahrain, and can only meet its needs in defending 
against Iran if it expands this integration to include Qatar, the UAE, and Oman. This 
emphasis on creating a regional and integrated air defense system is crucial to both the 
Southern Gulf's future security and to the ability of the West to effectively reinforce 
Bahrain and Kuwait because of their small size and air space. Kuwait is particularly 
vulnerable because it shares a common border with Iraq, close proximity to Iran, which 
desperately requires it to have a survivable air defense and land and maritime 
surveillance system. At the same time, the other smaller Gulf states cannot develop 
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effective air defense against Iran unless their systems are integrated with the Saudi 
system. 

Lessons for Cooperative Security: Egyptian Forces and 
Capabilities 307 
 A number of other Arab states contributed military forces to Desert Storm. 
Qatari forces played a significant role in the battle of Khafji, and the forces of Egypt, 
Syria, and Kuwait joined Saudi forces in playing a major role in Desert Storm. Egypt 
played by far the most important role. It had the most capable forces of any Arab state,  
it made the largest contribution in forces, and it played a key role in the land offensive 
through Kuwait as the leading element in Joint Forces Command-North. 
 Once again, an assessment of these Arab forces requires careful perspective, and 
illustrates the critical importance of accurately assessing the qualitative aspects, or 
"intangibles", affecting both allied and threat forces. Since the war, some analysts have 
over-emphasized Egypt's problems in spearheading Joint Forces Command-North, citing 
the  Egyptian delays in entering Kuwait city, after the initial effort to cross the Iraqi 
defense line paused and turned back. Other analysts have suggested that Egyptian and 
Syrian forces could replace Western power projection capabilities. However, neither 
perspective seems to reflect a valid view of the lessons of the war. Egypt cannot possibly 
afford the kind of combined operations capabilities, training, technology, and readiness 
that the US has developed to fight the AirLand battle. The resulting limitations are not 
the result of any military failure by Egypt, they are the result of unavoidable resource 
constraints. 
 Egyptian forces have a number of highly capable land and air units by Third 
World standards, and proved their capability in both the October War and Gulf War.  At 
the same time, they have long been divided into high quality units that have been re-
equipped with Western weapons, and low quality units using older Soviet weapons 
dating back to the 1960s and early 1970s. They have never been designed for power 
projection purposes.  
 Egypt also has problems in its force structure and readiness that are the result of 
a different military culture. At the time of the Gulf War, Egypt was one of the few 
Middle Eastern states capable of planning and conducting operations at the Corps and 
division level, but it had let its large scale unit exercises and command exercises 
declined since 1982. It had organized and tailored its forces to deal with two main 
contingencies. The first was a war with Libya that is felt to be a serious enough risk to 
keep 40,000-50,000 troops, and at least two heavy divisions, in the Western border area. 
The second was the risk of becoming involved in another Arab-Israeli conflict. This 
tailoring made the Egyptian Army heavily dependent on operation from fixed bases and 
supply areas near the Suez Canal. 
 Some Egyptian armored units were of high quality by Third World standards, but 
Egyptian units varied strikingly in quality. Egyptian exercise performance in armored 
maneuver and offensive warfare had improved since the mid-1970s, but only a relatively 
small part of its total forces had realistic maneuver training. Egypt has also chosen to 
fund total force size at the expense of force quality and war fighting capability. Less 
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than half of Egypt's tank strength at the time of Desert Storm consisted of modern types, 
and about half of its mix of other armored vehicles was composed of obsolescent or 
worn weapons.  
 Egypt had done a better job of preparing for artillery and combined arms 
operations than most Middle Eastern states. Nevertheless, many of its artillery weapons 
were obsolete, and Egypt had less than one-third of the number of self-propelled 
weapons needed to keep up with its armor in modern combat. With the exception of its 
best trained self-propelled artillery units, Egyptian artillery also still emphasized mass 
over maneuver, and many units lacked modern fire control, communications, counter-
battery radars, night vision, and other targeting systems. Supply and recovery vehicle 
numbers and quality were inadequate, and most artillery units had limited mobility.  
 Egypt's logistics system was partially computerized, but Egypt had to deal with a 
logistic nightmare driven by reliance on so many different types of equipment, including 
aging Soviet systems where adequate spare parts were often lacking. Maintenance, 
repair, and combat service and recovery capabilities varied sharply in quality and 
effectiveness, although units with US equipment were generally far better off than units 
with Soviet or European equipment.   
 Further, Egypt had emphasized equipment modernization at the expense of the 
proper modernization of its casernes and training areas. Living conditions for troops 
(particularly conscripts) and NCOs were often poor. Egypt was forced to concentrate its 
operating funds on its special forces, armored divisions, and selected mechanized 
divisions -- although operations and maintenance funding was still inadequate. It 
provided far less investment in facilities for many of its other combat units and support 
forces than necessary to make them combat effective. Egyptian reserve training had 
decayed steadily since the late 1970s, and Egypt often provided only minimal training 
for its conscripts. Its younger officers are often well educated, but manpower 
management is uncertain and assignments often fail to make proper use of officer skills 
and the output of Egyptian army training programs. 
 All of these factors affected the Egyptian Army forces sent to Saudi Arabia. 
Further, Egypt's heavy forces were tailored to fight within Egypt's borders and near 
Egyptian supply facilities. In practice, this meant that Egyptian forces had to be 
reorganized to deploy to Saudi Arabia, and combat, service, and logistic support 
capabilities had to be improvised or provided by other nations. Further, the Egyptian Air 
Force was even less capable of rapid sustained power projection than the army. Some of 
its squadrons had excellent levels of proficiency and combat-readiness, and its aircraft 
were highly mobile, but the Egyptian air force was dependent on national bases and 
facilities for supply, maintenance, battle management assets, and sustained operations at 
high sortie levels. 
 Egypt had also failed to properly emphasize combined arms. Many Egyptian 
units are well-equipped by regional standards, have exercised with US forces, and have 
high individual unit effectiveness. Egyptian ground forces were not, however, trained to 
operate at the high tempos and in the Air Land battle context of Western forces. Further, 
Egypt could not afford the mix of specialized technologies needed to reach such levels 
of capability. While Egyptian forces were more offensive-minded than the Saudi forces, 
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and had repeatedly proven themselves in combat, they faced many of the limitations 
common to Third World forces. 
 It is a tribute to Egypt that it was able to send some 30,0000-35,000 troops, and 
two divisions, to Saudi Arabia in spite of these problems. These forces were deployed as 
part of Joint Forces Command (North), which included the 3rd Egyptian Mechanized 
Division and the 4th Egyptian Armored Division, with support from the 6th Armored 
Brigade, paratroop forces, and an Egyptian Ranger Regiment. These combat formations 
were elite Egyptian units equipped with US equipment, and, which had trained in joint 
exercises with US forces. The exact strength of these forces is uncertain. A single 
Egyptian armored division typically has 16,000 men, 225 tanks, 150 other armored 
fighting vehicles, 84 artillery weapons, 36 anti-tank guided weapons launchers, and 36 
anti-aircraft guns. Saudi sources, however, indicate that Egyptian forces included a total 
of around 30,000 men, 360 main battle tanks, 750 other armored vehicles, 140 artillery 
weapons, and 225 major anti-tank weapons.308 
 Egyptian forces, however, deployed slowly. The Egyptian 3rd Mechanized 
Division was only half-deployed by mid-October, and the deployment of the 4th 
Armored Division took much longer -- although part of this delay was the result of 
problems in Egyptian-Saudi negotiations.  
 Once Egyptian forces did deploy, the quality of their officers and career NCOs 
was good, and morale was consistently high. At the same time, even these carefully 
selected Egyptian forces lacked the realistic maneuver and mechanized warfare training 
of the kind practiced by the British and the US Army. Most enlisted personnel had not 
had realistic battle training and many unit elements lacked proficient and experienced 
technicians and specialized maintenance and support personnel. 
 These problems undoubtedly affected Egyptian performance in Desert Storm. 
When the land phase of Desert Storm began, Egyptian forces were not as capable of 
advancing the time of their attack, or as capable of reacting quickly and taking offensive 
risks, as the Western forces. The initial Egyptian assault on Iraqi lines faltered. Egyptian 
units did not quickly exploit the breech that the Saudi brigades and Egyptian and Saudi 
sappers made in Iraqi lines, and Egyptian forces retreated and took up blocking positions. 
Egyptian forces did not penetrate Iraqi lines until the end of the second day of land 
combat, and fell short of their initial deployment target (Objective Alpha).  
 Some of the delays in the Egyptian advance seem to have occurred because of an 
exaggerated fear of Iraqi counterattacks, and because Egypt sought to avoid the political 
consequences of taking high casualties or being seen as too aggressive in causing Iraq's 
defeat.309 At the same time, such delays need to be put in historical context. Egypt has 
had ample experience with the risks of making unsupported advances into enemy 
territory without allied support. Its efforts to advance into the Sinai in 1973, to relieve 
Israeli pressure on Syria, had cost Egypt dearly and the resulting losses and disruption 
were an important factor in the success of Israel's attack across the Suez. Egyptian Army 
forces did face the risk of significant losses in a frontal assault on Iraqi positions, and 
had no way to be certain of the impact of the Coalition air campaign on the Iraqi troops 
they attacked. They could not count on strong Syrian support, and had relatively poor 
night warfare equipment.  
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 The fact that some Egyptian forces delayed to establish blocking positions on 
G+1 was part of the original offensive plan, and the fact that Egyptian forces took this 
action even after it was no longer necessary may reflect the over-methodical character of 
Egyptian operations, rather than a lack of offensive spirit. Egypt also faced equipment 
and support problems. The Saudi and Egyptian forces in Joint Forces Command (North) 
had only received enough breaching equipment for the thrust through Iraqi defenses to 
advance across eleven lanes. The US was not able to provide the additional mine-
clearing equipment and attack helicopter support that Egyptian officers wanted because 
this was reserved for the 1 (US) MEF, and one Egyptian division was forced to follow 
the other through the breech.  Further, Syrian forces were slow in advancing to support 
the Egyptian flanks and lines of communication. 
  It is also important to note that Egypt did reach its initial objective by the 
morning of February 27. Egyptian forces then began to advance more rapidly and 
reached Ali Al-Salaam Airfield and finally Al- Jahrah to the west of Kuwait City nearly 
on schedule. While they delayed their entry into Kuwait City, they did so by only two 
hours, and because they paused to receive President Mubarak's authorization to escort 
Kuwait's land forces.  
 The key lesson is that even the best Third World forces are not an effective 
substitute for Western power projection capabilities, although they can certainly 
supplement local forces, and conduct effective coalition warfare. At the same time, they 
are subject to regional political limitations and require major restructuring, retraining, 
and re-equipping to act as an effective power projection forces.     

Lessons for Cooperative Security: Syrian Forces and 
Capabilities 
 On paper, Syria made a significant  military contribution to Desert Storm. It 
deployed 19,000 Syrian troops to the Coalition during October and November, 1990. 
These forces included the 9th Armored Division -- with three combat brigades -- and a 
special forces regiment. Precise data are lacking  on the size of these forces, but a typical 
Syrian armored division had up to 350 tanks, 200 BMPs and BTR APCs, 140 artillery 
weapons, and about 15,000 men. The Syrian force sent to Saudi Arabia seemed to have 
had at least 235 tanks, 200 other armored fighting vehicles, 90 artillery weapons, and 
large numbers of anti-tank weapons. Syria did not deploy any fixed or rotary wing 
aircraft.310  
 The 9th Armored Division had had limited combat experience in Lebanon, but 
suffered from more qualitative problems than the Egyptian forces sent to Saudi Arabia. 
Syria had tailored its forces to fight Israel in the Golan and had even less power 
projection support and sustainment capability than Egypt. It had not been able to sustain 
the overall training levels of its armored and maneuver forces in recent years because it 
was rapidly creating new units. Overall training standards had begun to decline in 1985-
1986, and continued to remain at inadequate levels though early 1992, although Syria 
did improve some of its training in order to prepare for the Gulf War.311  The special 
forces regiment had been kept at higher readiness. Syria concluded after 1973 that only 
elite forces could meet Israeli forces on anything approaching even terms.   
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 Syria had steadily improved the mechanization of its combat infantry in previous 
years, but it had never acquired the overall level of armor that Israel and Western forces 
had acquired for their infantry and rear services elements. Further, Syrian armored 
training and maintenance had many of the weaknesses of Iraqi forces. Most of Syria's 
armored training exercises had a set piece character, and there was comparatively little 
realistic training at the unit level and against a realistic adversary. Realistic gunnery 
training was limited, and so was large scale maneuver and combined arms  training -- 
particularly above the brigade level. Maintenance of armored vehicles was uncertain, 
even for the elite T-72s, and there were serious shortfalls of spare parts and repair 
equipment. Combat repair and recovery capability was still limited.  
 Syria had improved some aspects of its artillery capabilities after 1982. It acquired a 
number of modern fire control and artillery radar systems. Syria also improved the 
training and target acquisition capabilities of its multiple rocket launcher forces, and 
deployed more of its 120mm mortar forces in direct support. These changes were not 
been radical,  however, and over 80% of Syria's artillery consisted of older towed 
weapons. Syrian service support and logistics had improved steadily since 1973, but 
were still something of the step child of the Syrian Army, rather than a full partner to 
firepower and maneuver. The Syrians tried to compensate with a feed forward system 
modeled on the Soviet one that sends in supplies before commanders request them, 
which helps eliminate gaps between the request and supply. This system is not 
particularly discriminating, however, and it was heavily dependent on fixed facilities in 
the vicinity of the Golan. 
 These weaknesses are a further demonstration of the importance of carefully 
considering qualitative factors in coalition warfare, but had little practical impact on the 
battle. While President Asad of Syria had long been an enemy and rival of Saddam 
Hussein, and told senior Arab leaders that he hoped that the Gulf War would destroy 
Saddam's regime, he had no desire to see Syrian forces take the lead in destroying 
another Arab force. Somewhat to the surprise of other commanders, the Syrian 
commander announced on December 31, 1990, that Syrian forces would not play an 
offensive role in Desert Storm.  
 The bulk of the Syrian contingent was kept outside of the fighting until February 28, 
1991. A single brigade then advanced to occupy Objective Bravo, which had already 
been captured by advancing Egyptian troops, and secured it against the now vanishing 
risk of Iraqi counter-attack.  A second brigade then advanced to secure the Egyptian 
lines of communication to Al-Jarah. Syrian forces did no real fighting, and many Syrian 
units remained deployed as a "screen" along the border.312  
 The political constraints that Asad put on Syrian forces -- in spite of considerable 
pressure from the Saudi government and USCENTCOM -- are a further lesson about the 
dangers in trying to use proxies or substitutes for Western  power projection capabilities. 
Military limitations are one thing, and political uncertainty is another. The commitment 
of Syrian forces was of major political value in demonstrating Arab support, and in 
preventing Saddam Hussein from exploiting divisions in the Arab world.  However, the 
fact that Syrian forces did not play a major role in combat, even in the face of nearly 
united world and Arab opinion, is an indication of what might happen in other 



Lessons of the Gulf War 194 

contingencies where political support for UN or cooperative military action was less 
clear. 

Lessons for Cooperative Security: Kuwaiti Forces and 
Capabilities 313 
  Kuwait's role in Desert Storm is still another lesson in the limitations of coalition 
warfare, and in the limits of regional military forces. At the time Iraq invaded, Kuwait's 
military forces had a paper strength of around 20,000 men. These included large 
numbers of what were little more than Bedouin mercenaries, and Kuwait was heavily 
dependent on foreign personnel for its technical support, service and logistic support, 
maintenance, and training. These included British, Jordanian, Pakistani, Egyptian, and 
French personnel, and were often of mediocre quality, when they were competent, and 
were generally ignored whenever their advice required any change in Kuwaiti 
bureaucratic procedures. 
  The officer corps and NCOs were relatively loyal and were recruited from the ruling 
family and loyal tribes. Unfortunately, recruitment and promotion were dominated by 
favoritism, rather than performance. Kuwait also was unable to recruit its other ranks 
from its own citizens. Its population before the Iraqi invasion was only about 2.2 million, 
and less than 30% were native Kuwaitis. Other Arabs, including Palestinians, totaled 
39%. The rest included 9% South Asians, 4% Iranian, and 20.1% other. Only about 
19,500 males reached military age in 1990, and the total male work force from ages 15 
to 49 -- including expatriates -- totaled only about 442,000.314  
 While Kuwait did try to get its citizens to join the armed forces, and offered good 
pay and privileges, few volunteered in a country that offered so many more rewarding 
alternatives. A draft was little more successful. In theory, Kuwait has a draft requiring 
two years of service, except for university students -- who only had to serve one year. 
There were so many exemptions, however, that the draft existed largely on paper. As a 
result, most of the "Kuwaitis" in the military forces in 1990 were from tribal groups that 
were not really citizens. These Bedouin were raised as tribal levies, had no reason to be 
loyal to the Kuwaiti government, were poorly treated and paid, and often deserted. 
  Kuwait's total army manpower was only about 16,000 men when the Gulf War 
began in the middle of 1990. While Kuwait's order of battle had two armored brigades, 
one mechanized brigade, an artillery brigade with a self-propelled artillery regiment, and 
one surface-to surface-missile battalion, this order of battle was little more than a  
hollow shell. Its total army  manpower was equivalent to only two Western brigade 
slices, and all of its forces were seriously undermanned.  
 Kuwait had limited ability to effectively employ its strength of 275 main battle tanks 
(of which 165 were first-line Chieftains, 70 were low quality Vickers Mark 1s, and 40 
were obsolete Centurions) in anything other than a set piece defense. Even its Chieftain 
tanks were under-powered and experienced continued overheating and maintenance 
problems.315 Kuwait had ordered the Yugoslav M-84, an inferior and poorly assembled 
version of the early Soviet T-72, as a replacement tank, but these were not in service. 
Kuwait's exact reasons for purchasing this system are unclear, but they were political 
rather than military. 
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 Kuwait had more capability to use its lighter armor, but only in set-piece defensive 
maneuvers. This armor included 50 BMP-2 and 100 AT-105 Saxon and Saladin armored 
fighting vehicles, 100 Saracen and 200 M-113 APCs, and 90 Ferret armored cars. It had 
British Scorpions and roughly Soviet BMP-2 armored fighting vehicles on order.316   
 Kuwait had bought a wide range of anti-tank weapons, including the AT-4, BGM-
71A Improved TOW, HOT, M-47 Dragon, and Vigilant, and it had 56 M-901 ITV 
armored TOW carriers. It has 4,000 Improved TOW missiles on order. This was a good 
mix of anti-tank weapons, but had an uncertain training and support effort.  
 The artillery strength of the Kuwait Army included 36 M-109A2 self-propelled and 
40 AMX Mark F-3 towed 155 mm howitzers, and approximately 16 old M-101 towed 
105mm howitzers,  but it had no combat training in using such artillery beyond set piece 
and firing range exercises. Kuwait's surface-to-surface missile battalion had 12 FROG-7 
launchers, but these had little more than symbolic importance.  
 Kuwait was gradually developing improved land-based air defenses, but it had too 
many different types of weapons and poor training in operating them. Kuwait had Soviet 
supplied SA-7s, SA-6s, and ZSU 23-4s, and two batteries of SA-8s. The US had refused 
to sell it the Stinger, but Kuwait had more SA-7s, Egyptian Sakr Eyes, and gun-missile 
defense systems on order. There were reports of additional orders for SA-6s and SA-8s, 
and that Kuwait had ordered Crotale or Sea Wolf light surface-to-air missile systems, 
although Britain was then reluctant to sell Kuwait a key system in use by the British 
navy because of the fear of loosing the details of the technology to the USSR.317   
 In terms of basing, the Kuwaiti Army had a massive $100 million military complex 
about twenty miles from Kuwait City. These facilities, however, owed more to political 
convenience, and an effort to maintain high living standards than to military 
effectiveness. They were vulnerable to air attack, and over-centralized both the 
deployment of Kuwait's forces and their support functions in fixed locations.  
 Kuwait's Army had poor overall training, little coordination or effective command 
above the "brigade" level, and a maintenance and logistic system that was a bureaucratic 
nightmare in which paper work had complete priority over military effectiveness. 
Further, Kuwait lacked the ability to deploy and sustain its forces in the field without 
foreign civilian support. Kuwait had concluded an agreement with Turkey to provide for 
more advanced training, but this came too late to affect its military proficiency.318  
 Kuwait was just beginning to create a real navy when Iraq invaded. It had created an 
2,100 man naval force to replace its coast guard, but this force was completely 
dependent on foreign contractors for training, maintenance, logistics, and often actual 
operations. It was based at  Ras al-Qulayah and Shuwaikh, and had recently acquired 
$29 million worth of new naval facilities. There were major civil ship repair facilities at 
Kuwait City's Shuwaikh harbor, including a 190 meter floating dock with a 35,000 
DWT repair capability.319  
 The core of the Kuwait Navy consisted of eight Lurssen guided missile patrol boats. 
Two of these boats were  FPB-57s, and six were TNC-45s. They had 76 mm OTO 
Melara guns, twin 40 mm guns, and four Exocet MM-40 missile launchers each. It 
should be noted that these patrol boats had some important limitations common to 
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virtually all GCC naval vessels. They lacked air defense capability, and while their voice 
communications were good, they could not be integrated into a data link exchange 
network. Crewing them also required nearly 60% of Kuwait's native naval manning.320   
 Kuwait received five 55-meter South Korean missile patrol boats beginning in 
August, 1987, which were based in Kuwait's offshore islands. They had anti-ship 
missiles, helicopter pads, and a Hovercraft docking facility. The ships were not fully 
combat-ready, but they increased Kuwait's shallow water defense capability. Kuwait 
also had 47 eleven to twenty four meter patrol craft, 4 modern British Cheverton LCTs, 
3 LCUs, 3 LSUs, 4 tugs, 6 launches and some light coastal vessels and support craft. 
The Kuwaiti air force provided additional support in the form of Super Puma helicopters 
equipped with Exocet. 
 Finally, Kuwait had six SRN-6 Hovercraft, Exocet-capable SA 365N Dauphin II 
helicopters, 20 Magnum Sedan patrol boats, two Italian 18.4 meter patrol boats, two 20-
meter Italian patrol boats, and more South Korean patrol boats on order. It was 
negotiating with the Netherlands to buy two Alkmaar-class mine hunters, and the Dutch 
Parliament had approved the loan of two such vessels until new production is available. 
 While this naval strength was reasonable for a small navy, it required a manpower 
base of 5,000-8,000 men in uniform, or 3 to 4 times the manpower that Kuwait actually 
possessed. Kuwait got around some of there requirements by being heavily dependent 
on foreign technicians, but overall readiness was poor. 
  Kuwait's 2,200-man air force was slowly improving in effectiveness, and it had 
roughly 70 combat aircraft and 18 armed helicopters. It had good basing facilities at 
Kuwait International Airport, Ahmed Al-Jaber Air Base, and Ali Al-Salem Air Base. 
Housing and other facilities were good. 
 Its combat strength included 30 A-4KU/TA-4KU attack fighters, some of which 
were being placed into storage to await the delivery of new F-18 multi-role fighters 
which Kuwait had ordered from the US321 The A-4s were adequate attack aircraft, but 
lacked air combat radars. They could only be used in dogfights where ground based 
radars or Kuwait's Mirage F-1s guided them to a target. This made them inferior to Iraq's 
modern fighters in air-to-air combat capability.   
 The air force had an active operational strength of 24 new Mirage F-1BK/CK 
fighters and 12 Mark 64 Hawk COIN/trainer aircraft. Kuwait's air weapons inventory 
included AIM-9 Sidewinders, Matra Super R-530, and R-550 Magic air-to-air missiles -- 
with AS-11 and AS-12 air-to-surface missiles, and 12 AM-39 air-to-ship missiles on 
order. Kuwait had also ordered the French SA-365N maritime attack system. 
  The Mirage F-1 aircraft had proved hard to maintain, however, and Kuwait had lost 
several of the aircraft to accidents. The radars of the Mirage F-1s was unreliable and its 
55 kilometer air intercept range proved too short to meet Kuwait's operational needs, and 
was forced to use its A-4 attack aircraft in the combat air patrol role when it needed to 
create an air defense screen. Further, Kuwait was so short of air force personnel that it 
contracted for Pakistani service and support crews.322  
 Kuwaiti Air Force training was adequate for interdiction and close air support 
missions against targets that lacked good-ground based air defenses, but was not suited 
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for attacks on Iraqi forces. Kuwaiti pilots also had relatively limited air-to-air combat 
training, and were severely hampered by an inadequate air command and control system, 
and air warning and surveillance coverage. Little effort was made to develop a force that 
could maintain a high alert status or work with the army in effective combined 
operations. The Mirage F-1s did, however, maintain a limited alert status during the 
Iran-Iraq War.   
 Kuwait had ordered 40 US F/A-18 fighters in July, 1985, at a cost of $1.9 billion. 
This sale also included 120 AIM-9 Sidewinder air-to-air missiles, 200 AIM-4 Sparrows, 
40 AGM-84 Harpoon anti-ship missiles, and 300 Maverick AGM-65G anti-ship/anti-
hard point missiles. Its US approval, however, only came after a bitter fight between the 
Reagan Administration and Congress. The sale came so close to collapse for the USSR 
to  offer Kuwait the MiG-29, and in order for the Administration to win approval of the 
sale, Kuwait had to give up its effort to order 200 IR Maverick AGM-65D anti-tank 
missiles. Kuwait also had to agree to base the F/A-18s only in Kuwait, to not acquire a 
refueling capability, and to exchange one A-4KU for every F/A-18 delivered to Kuwait. 
 This left Kuwait with limited levels of munitions stocks for its new aircraft, and 
without an advanced anti-tank weapon for the F/A-18. Further, the F/A-18s were not to 
begin delivery until January, 1992, and Kuwait would not receive its active strength of 
28 fighters and eight fighter trainers until June, 1993. Its remaining four attrition aircraft 
would only be delivered after 1994. Had this schedule been followed, it would have 
meant major turbulence and transition problems for at least half a decade. Its chief virtue 
was that it promised to give Kuwait an advanced air defense/air attack fighter, and 
advanced munitions and support facilities, standardized with those used by the US Navy 
and US Marines, and which could significantly improve US over-the-horizon 
reinforcement capability. 323 
 The Kuwait air force had nine transport aircraft, including one B-707-200, six C-
130-30s, and two DC-9s.324 The Air Force operated 46 helicopters. These included 23-30 
SA-342K Gazelle attack helicopters, and 23 of these are equipped with HOT. They also 
included 5-6 AS-332 Super Pumas equipped with Exocet, and 10-12 SA-330 Pumas. It 
had 6 AS-332F Super Pumas on order. The helicopter crews had moderate training and 
good foreign maintenance support.  
 Kuwait had a French designed semi-automated air defense, control, and warning 
system, but it had only limited radar coverage of Iraq, Iran and the Gulf. It also had 
limited readiness, and operational reliability, and was unable to take advantage of many 
of the computerized features of the system because of software and training problems. 
The Kuwaiti Air Force did benefit from data exchanges with the E-3As flying in Saudi 
Arabia, but the quality of the data links was uncertain. This system did not allow 
Kuwait's fighters or surface-to-air missiles to react quickly and effectively enough to 
deal with Iranian or Iraqi intruders into Kuwait's air space.  
 In August, 1990, Kuwait's Air Force had five batteries of Improved Hawk surface-
to-air missiles with  24 twin launcher fire units, 12 SA-8 surface to air missile launcher 
units, and an unknown number of SA-7 and SA-14  man portable surface-to-air missiles. 
It also had 20mm and 35mm anti-aircraft guns, and may have had two Shahine batteries 
on order. Kuwait had serious problems in absorbing its more sophisticated surface-to-air 
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missiles. This became clear in 1987, when efforts were made to re-site the missiles to 
defend against attacks by Iran's Silkworm missiles.  It is unclear how many IHawk units 
were really combat ready when Iraq invaded. The US refusal to sell Kuwait the Stinger 
missiles in June, 1984, had led Kuwait to delay the purchase of Hawk systems and to 
respond by buying some $327 million worth of light Soviet arms for its Army -- none of 
which could be netted into an effective air defense system. 
 Finally, Kuwait had separate National Guards, Palace Guards, and Border 
Guards,  equipped with a total of 20 V-150 and 62 V-300 Commando armored personnel 
carriers. The National Guards were intended for civil control and had little military 
capability. The Ministry of the Interior ran special political and anti-terrorist police 
forces, and was responsible for internal intelligence and security. These security and 
intelligence forces had a poor reputation before Iraq's invasion, and their actions after 
Kuwait's liberation indicate that this reputation was justified. 

Kuwait's Military Forces During the Gulf War 
 Kuwait's forces were never given the opportunity to deploy and fight during the Iraqi 
invasion. Kuwait's government mobilized after Saddam Hussein's threats on July 17, but 
reduced the alert levels to 25% a week later, and did not bring its forces to combat 
readiness, because of fear of provoking Iraq, coupled with its conviction that its 
confrontation with Iraq could be solved through peaceful means. In spite of Kuwaiti 
military advice to the contrary, the key ministers in charge of Kuwait's defense and 
internal security did little to prepare Kuwait's forces for war.325  
 The Kuwaiti forces, however, lacked leadership and not courage. Scattered elements 
of the Palace Guards and army defended some key buildings for several hours and tried 
to recapture the palace. Elements of the Kuwaiti 35th Armored Brigade engaged the 
advancing Republican Guard forces. Scattered Kuwaiti Army units fought bravely in a 
rear guard action through Kuwait City. Other Kuwaiti soldiers stayed behind and helped 
form the resistance.  Some minor elements of the land forces attempted to defend the 
southern part of the country. The Kuwaiti Air Force flew until its bases were about to be 
overrun, and then escaped to Saudi Arabia and Bahrain. The air forces that escaped 
included 15 Mirage F-1 fighters, 19 A-4 Skyhawks, 8 Gazelle attack helicopters with 
HOT, and a Puma transport helicopter.  
 Roughly 7,000 troops, an armored battalion with 50 Chieftain tanks, and a number of 
BMP-2 crews escaped into Saudi Arabia. Many army, navy, and air defense forces had 
no choice other than to surrender, however, and much of their equipment was captured 
intact.  This equipment included 24 Improved Hawk surface-to-air missile launchers, 
whose loss might have aided Iraqi air defense capabilities if Iraq's Jordanian advisors 
had succeeded in allowing Iraq to make them fully operational. Iraq did absorb a number 
of Kuwaiti weapons, including 36 M-109 and 20 AMX-F3 155mm self-propelled 
howitzers.326  
 Iraqi forces were able to secure the country to the Kuwaiti-Saudi border by the end 
of August 3. On August 4, Iraq began a full scale movement of its forces to establish 
defensive positions. Additional Republican Guard infantry divisions that had deployed 
to the border in late July moved into Kuwait, occupied Kuwait City, and secured the 
routes of communication to Iraq. Other divisions moved south towards Saudi Arabia. By 
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August 6, there were 11 Iraqi divisions in Kuwait, and Saddam Hussein announced that 
Kuwait was the "19th province -- an eternal part of Iraq" on August 8. 
 The real fight began after the Iraqi conquest. Iraq's subsequent brutality and looting 
of the country helped create a major resistance movement in Kuwait. The Kuwaiti 
government in exile created new volunteer liberation forces in Saudi Arabia. The first 
step was to form the 35th Free Kuwaiti Brigade at Hafr al-Batin, using escaped soldiers 
and volunteers. The Kuwaiti government in exile then began to form additional brigades 
of volunteers, and purchased 300 Yugoslav M-84 (T-72) tanks to equip them. The 
Chieftain-equipped brigade that escaped from Kuwait was renamed the Shahid 
(Martyr's) Brigade and the first of the new formations were called the Fahah (Opening) 
Brigade. Kuwaiti resistance forces received separate training from the 5th US Special 
Forces Group. 
 Several additional brigades existed in some form by the time that the AirLand phase 
of Desert Storm began, but all Kuwaiti formations were far smaller than the title 
"brigade" normally indicates. Some sources report that Kuwaiti forces built up to a 
strength of 14,000 men by the time of Kuwait's liberation in late February, 1991. Saudi 
data, however, indicated that Kuwait's ground forces in the combat theater only totaled 
about 9,300 men, with about 90 tanks, 90 other armored vehicles, and 3-5 artillery 
weapons.327 It was impossible to organize and train these armored formations to become 
effective forces in the time available, and Kuwaiti ground forces had only limited 
combat effectiveness.  
 As a result, small Kuwaiti land force units were spread among the two major Arab 
formations. Joint Forces Command (North) was divided into Egyptian, Syrian, and two 
joint task Forces which both had full Saudi brigades. The Kuwaiti 35th Mechanized 
Brigade was paired with the Saudi 20th Mechanized Brigade in Task Force Muthanah, 
and the Kuwaiti 15th Infantry Brigade was paired with the Saudi 4th Armored Brigade 
in Task Force SAAD. 
 Joint Forces Command (East) included four task forces and a joint command force. 
The Kuwaiti Al-Fatah Brigade was paired with the Saudi 8th Mechanized Brigade in 
Task Force Othman, and Kuwait forces operated a joint combat aviation battalion with 
UAE forces in the joint command force. The Desert Storm order of battle also lists the 
Kuwaiti Al-Haq Brigade and Khulud Brigade as "non-affiliated forces", although these 
forces took part in the liberation of Kuwait City.328  
 The Kuwaiti Air Force was more effective. Less than 200 trained Kuwaiti Air Force 
personnel were in service at the start of Desert Storm, but Kuwait used French Air Force 
and US contract personnel to support its 15 operational Mirage F-1s , and 19 A-4s. The 
Kuwaiti Air Force also had 12 armed helicopters. Kuwaiti units flew 568 interdiction 
missions and 212 battlefield interdiction missions for a total of 780 sorties. About 650 of 
these sorties were A-4 sorties, and Kuwaiti A-4s flew an average of about 18-20 sorties 
per day. Kuwaiti Mirage F-1s flew the remaining 130 sorties, flying 4 to 10 sorties per 
day. Operational availability rates averages 80-85% per day. Kuwait lost one A-4 on the 
first day of fighting, but attacked Iraqi artillery and infantry locations, and some Iraqi air 
defense positions throughout the war.  
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 It is no reflection on the Kuwaitis involved that the small Kuwaiti forces deployed in 
Desert Storm could do little more than play a limited role in supporting the land attacks, 
and act as a symbol of the willingness of ordinary Kuwaitis to defend their country. 
Given their limited strength and the fact that they had been driven into exile, Kuwaiti 
pilots and troops have fought well, and led the formal liberation of Kuwait City on 
February 28, 1991.329 
 Mission proficiency was often moderate to low, but some Kuwaiti pilots were highly 
effective. The Kuwaiti Air Force wad a relatively high number of sorties cancellations 
and aborts: 203 sorties vs. 780 sorties flown. Only 50 of these cancellations, however, 
were due to maintenance -- which was performed largely by foreign contract personnel. 
A total of 123 cancellations and aborts resulted from weather factors, and the Kuwaiti 
Air Force faced special problems because of the limited all-weather capability of its 
aircraft.330  

The Cost of Unpreparedness Before and After the War 
 When the liberation of Kuwait City finally came, the cost of Kuwait's military 
weaknesses and appeasement before Iraq's invasion was a lesson that needed little 
further illustration. Iraq had set 732 of Kuwait's 858 operating oil wells on fire.331 
Kuwait's economy had ceased to exist, it had no functioning utilities and urban services, 
and most of its infrastructure needed repair. Unfortunately, Kuwait's government in exile 
was unprepared to deal with many aspects of the problems that it faced. It took nearly 
six months to organize its operations in Kuwait, largely ignored the freedom fighters that 
had helped liberate the country, and allowed massive purges of Palestinians and anyone 
else suspected of aiding Iraq. The results were deeply divisive and did nothing to unite 
the country around the search for effective defense. 
 The government's post-war actions also helped contribute to serious morale and 
leadership problems among Kuwait's officers and enlisted men. Rightly or wrongly, 
many felt that their senior commanders were often promoted purely for family and 
political reasons and deserted in the face of the enemy when Iraq attacked. Many feel 
that the royal family deliberated ignored those who fought in the resistance, and allow 
post war contracts to be awarded out of favoritism and corruption. They also question 
the government's efforts to study what went wrong and learn from the lessons of the war.  
 These feelings went beyond silent resentment. In April, 1991, a group of senior 
officers sent the Emir a letter calling for the investigation and dismissal of Defense 
Minster Sheik Nawaf al-Ahmad al-Sabah for failing to mobilize, for pulling forces back 
from the border shortly before the invasion, for  ordering the Kuwaiti tanks in the border 
area to avoid firing on the advancing Iraqi troops, and for fleeing the country without 
giving orders to Kuwait's forces once the war had begun. They also called for the 
investigation of Interior Minister Sheik Salem Sabah al-Salem for taking no action to 
provide suitable warning and internal security measures. The Emir dealt with this 
situation by making Nawaf Minister of Social Affairs and Labor, but he also made al-
Salem the new Minister of Defense.332 
 In January, 1992, the government faced a revolt by junior and mid-grade officers. 
They demanded the resignation of up to 100 military officers and defense personnel, 
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including 20 generals and a number of members of the royal family. Some 14 officers 
were retired, but this did not satisfy military or public opinion. While the new Minister 
of Defense, Sheik Ali Salem Sabah al-Salem has gradually improved relations with 
some of the military, the royal family still had much to do to rebuild the respect and 
loyalty of the armed forces. 333  
 There are several lessons to be learned from this experience: 

o Southern Gulf states cannot approach Iraq or Iran in military strength, but this 
cannot be an excuse of appeasement or cosmetic military forces. They need to 
maintain as effective a forward deployed deterrent as they can, and be ready for 
actual combat. Words and rhetoric are not enough. 
o Even if Kuwait does create as an effective and deterrent a defense capability as 
possible, it is so small that its forces will still have only token capability against a 
full scale Iraqi or Iranian attack. The need for regional aid and Western power 
projection capabilities is likely to be an enduring strategic reality in the Gulf. 
o Any assessment of regional allies not only requires a realistic assessment of 
their military strengths and weaknesses, but those of their political leadership. 
o There will be many times in the future when strategic necessity forces the West 
and the Coalition to come to the aid of flawed and inadequate governments that 
cannot meet demanding tests in terms of Western values and democracy.  

Lessons for Cooperative Security: Other Arab Forces 
 A number of other forces from the developing world were deployed in the 
combat theater and some took part in the fighting. The land combat units involved have 
already been shown in the order of battle in Table 3.12. Morocco provided about 1,300 
troops, Oman provided about 950 troops, but did not commit its air force. It also 
reinforced its defensive positions against Yemen. Senegal provided 500 troops, and 
Bangladesh provided 2,200 troops. A 5,700 man Pakistani force provided reserve 
defenses behind the Saudi border. 
 Bahrain provided a 200-man infantry company to Joint Forces Command (East). 
Bahrain's air force was relatively new and just absorbing deliveries of F-16s. 
Nevertheless, the Bahrain Air Force flew a total of 266 combat sorties. It used its new F-
16s to fly 166 defensive and offensive counter air sorties, averaging 4-6 sorties per day. 
It used its F-5s to fly 122 interdiction sorties, averaging about 3-4 sorties per day. It 
attacked targets like radar sites, Silkworm sites, artillery positions 334   
 Qatar provided a 1,600-man mechanized battalion with 25 tanks, 60 other 
armored vehicles, and 3-5 artillery weapons. This force fought well at the Battle of 
Khafji, and in Joint Forces Command (East). Qatar also committed 700 men, 21 fighters, 
and 12 armed helicopters from its small air force. Qatari Mirage F-1s flew 41 
interdiction sorties, with a maximum of about 5 sorties per day. Qatari Alphajets flew 
two sorties. The Qatari Air Force was forced to cancel or abort 22 sorties, but 16 of 
these cancellations were due to weather.335  
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 The UAE committed a Motorized Infantry Battalion to Joint Forces Command 
(East) and created a joint aviation battalion with Kuwait. It used its 7,000-man air force 
to fly 109 sorties, including 58 Mirage 2000 interdiction sorties, 45  C-212 and C-130 
airlift sorties, and six Mirage 2000 reconnaissance sorties. The UAE Air Force had 
reasonable readiness. It canceled or aborted 18 sorties, but only two due to maintenance 
reasons. Its Mirage 2000 fighters  attacked targets like Iraqi infantry and mechanized 
forces, artillery positions, and supply areas.336  

The Lessons of a War Between Military "Cultures": 
Fighting World War III versus Fighting World War I 
 The chapters that follow describe many of the detailed organizational, tactical 
and technical lessons of the Gulf War , but the analysis in this chapter clearly illustrates 
important lessons about the need for explicit deterrence, strong power projection and 
rapid deployment capabilities, and coalitions that can exploit the ongoing "revolution in 
military affairs" within Western forces. The Coalition's victory in the Gulf War came 
only because the US had the time to project "decisive force."  The Coalition was capable 
of suffering a major defeat in Saudi Arabia until the end of September. It could certainly 
have taken far greater losses, and been far less effective in driving Iraq out of Kuwait. 
By the time of Desert Storm, however, the Coalition was ready to exploit the advances 
that the US made in its "revolution in military affairs," and air land battle. These US 
capabilities played a critical role in determining the outcome of the war, and its course 
would have been radically different if the US forces deployed against Iraq had been the 
force of Vietnam, Beirut, or the "hollow army." 
 The differences between the major forces within the Coalition, and between the 
Coalition forces and those of Iraq, were an equally critical factor in shaping the outcome 
of Desert Storm. An analysis of these differences inevitably seems to praise the US by 
comparison, but it is important to recognize that US superiority in many areas of 
technology and force capability was as much a matter of superior resources and scale as 
anything else. Further, the US could not have fought Desert Storm alone, nor could the 
West have collectively succeeded without Saudi and other Arab aid. The fact that all 
members of a coalition are not equal  is in no way a reflection on the critical importance 
of coalitions.  
 The exploitation of Iraq's weakness and passivity between mid-August 1990 and 
the beginning of Desert Storm played a critical role in allowing the Coalition to reduce 
its remaining weaknesses and develop a coherent military capability. Time was as 
important as strength. It allowed the US to transform the tactics and technology that it 
had developed to fight World War III, to the specific context of a very different regional 
conflict. In contrast, Iraq in many ways prepared to fight World War I. The strategy, 
tactics, and deployments that it chose might have strengthened its forces in a slow-
moving war of attrition like World War I or the Iran-Iraq War, but it actually increased 
Iraqi vulnerability to the AirLand battle tactics and technology employed by the West. 
Iraq not only wasted time, it misused it. 
 The West and its allies have no guarantee that future opponents will make the 
same mistakes. It seems likely that the US advantages combined in the Air Land Battle 
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will give it major advantages over Third World opponents for a decade to come. It 
seems that the broader advantages that Western military culture offers, over the military 
culture of Third World powers like Iraq will provide similar advantages to Western-led 
Coalitions. These advantages, however, are relative and perishable. They are 
contingency-dependent, and are tied to whether they can be combined with decisive 
force. They are no guarantee that the UN, the West, or the US cannot lose a major 
regional conflict in the Gulf or in other areas like Korea if forces lack adequate strength 
and readiness, or  inadequate time for power projection and coalition building. 

 

 
Chapter Four: Command, Control, 

Communications, Computers, And Battle 
Management 

 Any discussion of the Gulf War that seeks to derive lessons about command, 
control, communications, computers, and battle management (C4/BM) must be prefaced 
with several important caveats. The choice of what to analyze, and how to analyze it, is 
not a simple one. The Gulf War was one of the most complex conflicts in history, and 
involved major innovations in command and control.337  

o First, the question arises of "lessons for whom?" The Gulf War was fought 
between a UN Coalition and Iraq, but the UN did not exercise practical 
command from either UN headquarters or from the field. The US was not simply 
prima inter pares, it exercised de facto command over most of the planning 
before the war, controlled the way in which the war was fought, and made the 
most of the key decisions regarding conflict termination. While there was a joint 
command in the field, the US led this command in close cooperation with Saudi, 
British and French commanders. While Egypt, Kuwait, Syria and the other 
members of the Coalition made national decisions about the role of their forces, 
they did not play a major role in the overall command system. As a result, 
command, control, communications, computers, and battle management (C4/BM) 
during the Gulf War is not representative of a war where the UN exercised direct 
command, or a multinational command existed in which several nations had to 
play an equal role. 

o Second, the US had a near monopoly of sophisticated national intelligence 
systems, electronic warfare, targeting, command and control, and space systems. 
The US deployed and exercised sole control over a wide range of theater 
command and control systems such as the JSTARS, and the US and Saudi 
Arabia deployed and operated other key  command and control systems like the 
ground-based sensor net, the Airborne Warning and Air Control System 
(AWACS), the central ground communications system, and the mix of sensors 
and communications used to control air defense and air attack operations. This 
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technological asymmetry is likely to be repeated in future conflicts between the 
US and Third World states, and the lessons that stem from it have important 
implications for the future. At the same time, it makes the command and control 
lessons that apply to the US different from those that apply to most other 
members of the UN Coalition, and also different from those that would apply to 
any coalition in which the US did not deploy such systems.  

o Third, most of the other nations that fought in the Gulf War have published 
comparatively little on their command, control, communications, 
computers/battle management experiences (C4/BM) during the war, and much of 
what has been published on their C4/BM activities consists of anecdotal memoirs. 
Iraq has published little on its experiences and lessons, and presents a special 
problem because it is impossible to trace the true nature of many command and 
control systems and decisions --  exerted by Saddam Hussein and his immediate 
coterie outside the formal Iraqi chain of command. 

o Fourth, the analysis of command, control, communications, computers, and 
battle management (C4/BM) cannot be fully decoupled from the personal impact 
of key decision makers and their personalities. As many histories and memoirs 
have already made clear, command and control during the Gulf War was shaped 
by key commanders in ways that had little to do with the particular command 
and control systems, communications, and related technologies employ in the 
war. The human element does not lend itself to simple judgments about the 
lessons of war, but it is a dominant element at every level of command and 
control. 

o Fifth, there is the problem of goals and standards of comparison. The Gulf War 
represents the most successful effort to date to integrate command and control, 
communications, battle management, reconnaissance, intelligence, targeting, and 
battle damage assessment (C4/BM/RIT/BDA) into a unified and near real-time 
effort. At the same time, there were many problems in this effort because the US 
had only begun to the transition from a focus on East-West conflicts to one on 
regional conflicts.  

   o Sixth, many key US command and control systems and technologies for the 
AirLand battle were not yet deployable, or were in a state of transition. Although 
computers were deployed throughout US and UN forces, the computational 
capability, software, and interconnectivity or "netting" was often primitive by the 
standards coming into service. One of the lessons that many experts drew from 
the war is that command, control, and communications (C3) should be changed 
to command, control, communications,  and computers (C4). This is a useful 
lesson, but it clearly implies that the operations, hardware, and capabilities of the 
future will be different from those of the Gulf War. 

 o Finally, there is also the issue of whether standards of comparison should be 
relative or absolute. The UN and the US had to improvise virtually every aspect 
of its C4/ BM/RIT/BDA system over the five and one-half months before Desert 
Storm. This period of preparation can scarcely be counted on in the future, and 
there were still serious failures and inadequacies in spite of the time available 
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during Desert Shield. If the US and Coalition C4/BM/RIT/BDA systems are 
judged by Iraqi standards, they were vastly superior. If they are judged by the 
standard of victory, they were obviously successful. If, however, they are judged 
by the standard of "perfect war," they were often failures. It is difficult to 
determine whether lessons should be drawn on the basis of whether a given 
system was employed as effectively as possible, or exhibited significant 
limitations. 

   This analysis approaches these issues by focusing on the US experience in 
command and control, with the understanding that this focus understates the lessons of 
the war for other members of the Coalition and Iraq. It deals with systems and 
technology largely in terms of US systems and technology, again knowing that such an 
approach is inadequate, and disguises important lessons about the war in terms of the 
capabilities and needs of Third World forces. It deliberately avoids the issue of the 
impact of key command personalities on the conduct of the war -- not because this 
impact was not of critical importance, but because it involves uncertainties and value 
judgments that seem unlikely to produce broad lessons for future conflicts. 
 The analysis of  C4/BM/RIT/BDA is also divided so it can be linked to key 
aspects of war fighting. This chapter provides an overview of key lessons and issues 
relating to C4/BM. The following chapter deals with intelligence. The chapters on air, 
AirLand, naval, and other specialized aspects of combat operations contain sections on 
the more specialized aspects of "C4I/BM/RIT/BDA". 

The Need for Joint Central Command and Specialized 
US Support: Coalition Command, Control, 
Communications, And Intelligence (C4I) Systems 
 The joint command structure of Coalition forces  is shown in Figure 4.1. While 
this table is comparatively simple, it disguises the fact that the political and military 
efforts to create these command  relationships were a key aspect of the diplomacy of the 
Gulf War, and that such a command structure would never have been workable if there 
had really been four equal commanders linked only by a process of coordination.  

The Lesson of Joint Saudi-US Command 
 In practice, the Coalition Command structure built upon the joint Saudi-US 
command structure, created in the National Defense Operations Center of the Saudi 
Ministry of Defense and Aviation (MODA), which began operations on August 23, 
1990.338 A combined operations center or "C3IC" was established that brought together 
the Saudi high command with USCENTCOM headquarters, the USCINCENT war room, 
the USCENTCOM joint operations center, the USCENTCOM Joint Intelligence Center 
and representatives of the Saudi National Guard.339 This C3IC was jointly directed by 
the Vice Deputy Commanding General of the US Army Central Command (ARCENT) 
and the Saudi Joint Forces Commander. It had ground, air, naval, special operations, 
logistics, and intelligence sections jointly manned by Saudi and US officers. There were 
liaison officers from Britain, Canada, the French Force Daguet, the Saudi Arabian 
National Guard, and VII Corps. 
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 The creation of the C3IC minimized the impact of preserving separate national 
chains of command because one point of coordination handled the coordination for both 
Western and Arab forces, as well as day-to-day decisions like the coordination of 
planning, training activities and areas, firing exercises, logistics, and radio frequency 
management. It also centralized most aspects of intelligence and reconnaissance 
planning, assessment,  dissemination, the coordination of boundary changes, and fire 
support coordination during Desert Storm.340 
 This type of joint -- but parallel -- command may have important implications for 
future coalition warfare. It helped reduce the potential for misunderstanding between 
nations with very different military cultures, and ensured close coordination. It avoided 
creating a situation where the host country might find itself subordinated to a coalition 
or foreign national command because that command had superior technology, 
communications, and experience. It reduced the tendency to generate competing plans 
that affected Anglo-American command efforts in World War II, and helped develop a 
common day-to-day picture of the military situation. This success was reinforced by the 
fact that the daily situation briefing was prepared by both Saudi and US officers, who 
alternated in giving the daily brief.  
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Figure 4.1 
 

Command Structure for UN Coalition Forces in the Gulf War 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, Annex  K, p. K-22. 
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Drawing On Specialized US Command Expertise 
 Like most aspects of Coalition activity in Desert Storm, developing an adequate 
C4I/BM system took months of effort. Creating this new command structure required a 
radical shift in the staff activity within the Saudi MODA, which had never been 
organized or trained for a high intensity war. It also required vast improvisation by the 
US. Although power projection to the Gulf had been a major planning priority since the 
late 1970s, the US lacked plans, organization, equipment, and training to deploy an 
effective C4I/BM without months of crash effort and improvisation.  
 The US began by drawing on the command structure the it had created within the 
US Central Command (USCENTCOM)  headquarters at MacDill Air Force base in 
Florida, as well as within the various service elements within this command.341 The 
Army component  of USCENTCOM -- ARCENT -- drew on a peacetime headquarters 
staff at Fort McPherson, Georgia, under the Commander of the 3rd Army. It drew on 
elements of other commands, including FORSCOM. It began to arrive in theater as early 
as August 8, and had reached 266 personnel by August 23. This command was 
reinforced to the point where it took over responsibility for much of the planning of 
Coalition logistics and support activity, as well as most of the specialized joint war 
planning activity.342 The Air Force Component -- CENTAF -- was headquartered at 
Shaw Air Force Base, South Carolina, under the commander of the 9th Air Force. 
Deployment of  this command took place during August 6 to 26, and then built-up 
steadily over the months that followed. Like ARCENT, CENTAF provided most of the 
specialized staff for the entire Coalition command.343 
 The Navy component (NAVCENT) was not placed under the commander of the 
US Middle East Task Force, but rather under the Commander of the US 7th Fleet, who 
deployed into the area by air on August 15, 1990. The Navy used staff from its 
peacetime headquarters at Pearl Harbor, Hawaii, and was based at first on the command 
ship La Salle and then on the 7th Fleet flagship, the Blue Ridge. This proved to be a 
problem as time went on, since the senior Navy commander was located so far from 
Riyadh, and the senior Navy officer located at the Coalition command lacked the rank 
and status of his counterparts.344  
 The commanding general of the 1 (US) MEF who was also the commander of 
the Marine component -- MARCENT. Its headquarters was located at Camp Pendelton, 
California. He deployed to the US Marine units in Eastern Saudi Arabia, but sent a 
deputy to Riyadh. The Marine command in the field initially played a major role in 
coordinating the Arab, British, and US Army light forces in Desert Shield. In the process, 
it became apparent that the USMC was not set up to fully staff and equip a commander 
with joint functions. Personnel from the US Army and USAF were provided as liaison to 
1 (US) MEF) to ensure suitable coordination, and the Army and Air Force had to 
provide added communications equipment when the Marine Corps communications 
system proved inadequate, and lacking  full interoperability with that of the other 
services.  As time went on, additional Marine command elements had to be co-located 
with NAVCENT to provide amphibious planning and coordination. Even so, some 
coordination problems continued between the MARCENT headquarters and the 
amphibious planners and US commanders.345   
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 The US Special Operations component -- SOCCENT -- began deployment in 
early August, and drew on staffs normally headquartered at  MacDill Air Force base in 
Florida. It relocated to King Fahd Airport in mid-August, and established a forward 
headquarters at King Khalid Military City, and a search and rescue component at Ar'Ar. 
Elements of the SOCCENT forces were subordinated directly to other commanders. 
These include SEAL units under the command of NAVCENT, AC-130 gunship and EC-
130 Volant Solo units under the operational command of MARCENT and AFCENT, A 
coordinating element of British special forces was set up at SOCCENT headquarters. It 
is unclear whether all the special forces units of other countries coordinated fully with 
SOCCENT, but British, Egyptian, French, and Saudi liaison seem to have been 
present.346. 
 The initial manning and structure of these USCENTCOM, ARCENT, AFCENT, 
NAVCENT, and SOCCENT commands were, at best, adequate for low intensity war. 
No aspect of their pre-Gulf War structure and capacity proved adequate to meet the 
demands of large scale theater warfare. All had to be steadily expanded and restructured 
with each major increase in US and allied forces,  as the Coalition shifted from 
defensive to offensive operations. Massive transfers of hardware and functions had to 
take place from other headquarters, and key aspects of communications systems and 
connectivity had to be adapted to new roles and expanded in capacity. The Navy and 
Marine Corps experienced additional problems because they were less prepared for large 
scale joint operations.  
 Fortunately, the problems that the US faced in restructuring and expanding its 
C4I/BM system were reduced by the level of cooperation that the US received from 
other states. It would have been impossible to execute Desert Storm with anything 
approaching its actual effectiveness without the creation of a joint Saudi-US C3IC 
command structure discussed earlier, or the willingness of other nations to effectively 
subordinate many of their planning and operational activities to the C3IC on a day-to-
day basis, and without the ability to make extensive use of  US  headquarters, planning, 
and specialized staff elements.347  
 While national contingents remained under national command, it would have 
been impossible to fight anything approaching a coordinated AirLand battle without the 
resulting combination of centralized staff functions, and the specialized expertise 
provided by the US services. For example, it would have been very difficult to achieve 
effective coordination between Western and Arab forces if Saudi Arabia had not allowed 
the US to set up component commands near Riyadh, if the US and Saudi commanders 
had not co-located and created an integrated staff, if Saudi command over all Arab 
forces had not meant that the commanders of other Arab nations were co-located with 
Western forces, if Britain had not integrated its command structure under the US 
command, and if France had not collocated key personnel in the Coalition headquarters 
and placed its forces under the tactical control of the ARCENT commanders in charge of 
XVIII Corps operations in mid-December.  

Lessons For High Command. 
 At the same time, the ability of the UN Coalition members to agree on the C3IC , 
and to create a functioning C4I/BM system, is only one aspect of command in warfare. 
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The human dimension of high command was at least as important. Any review of the 
memoirs of the senior commanders of UN Coalition forces reveals many areas of 
friction on a national and personal level, in spite of the creation of a C3IC. It is easy to 
focus on this friction, and choose sides between nationalities, individual commands, and 
personalities. If Coalition commanders are judged by historical standards, however, the 
frictions between them were remarkably minor, particularly given the differences in 
country, culture and the fact that the US was not only employing a new concept of 
warfare for the first time, but was asking other nations to adapt to that concept of 
warfare.348  
 Several factors played a key role in the ability of senior commanders to work 
effectively and cooperate, which may serve as lessons for the future: 

o Political leaders delegated military command functions, and rarely 
micromanaged: Military commanders could not have cooperated as effectively if 
political leaders had attempted to interfere in the details of command, 
cooperation, military planning, and battle management. It is a tribute to both the 
political and military leaders of the Coalition that the proper balance of political 
and military authority was preserved by so many countries.   

o Effective joint command: De facto unity of command under a US and Saudi 
commander -- with all major functions collocated in one allied headquarters with 
a joint Saudi-US staff -- helped to ensure effective joint command of the activity 
of each nation and military service, and was essential to ensuring that national 
contingents could fight in coordination with US concepts of joint warfare and the 
AirLand battle. This joint command was reinforced by the fact one US military 
service -- the USAF -- exercised a critical role in providing unified command 
over many aspects of air operations, and by the fact that  the air campaign could 
be conducted separately from the AirLand battle, which only took place once the 
air campaign had achieved a decisive victory. This reduced potential command 
conflicts over how to allocate different military resources and combat arms, and 
the risk that a given national command would suddenly encounter sufficient 
trouble to create a crisis over the allocation of coalition resources. The need for 
effective joint command and delegation of command is as important a lesson as 
the need for effective unity of command. Whether it can  always be achieved is 
another issue. 

o Military leaders were trained and willing to cooperate, and most of the forces in 
the Coalition had prior training or experience in cooperation: Senior 
commanders invariably operate under great pressure in war time, and military 
history is always the history of personalities acting out under extreme stress. The 
Gulf War had its share of personal clashes and incidents. At the same time, 
commanders  showed an unusual understanding of the realities of coalition 
warfare, avoided open conflicts and rivalries, and actively sought to cooperate at 
virtually every level. This was partly a matter of personality, but it was also a 
matter of experience. Unlike the national commanders of many previous 
coalitions, senior commanders were used to cooperating with other nations and 
most had extensive personal experience and training in joint commands, 
exercises, or planning. The close military relationships between the US and 
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Britain, Saudi Arabia, France, and Egypt played a major role in easing the strains 
of command and cooperation. This cooperation was enhanced by joint exercises 
and training, the reliance of Saudi Arabia  on Western arms and advisors, and the 
creation of a generation of commanders who had cooperated in NATO and in 
joint exercises in power projection.  

o The US was tacitly given unity of command in key areas of planning, 
coordination, and operations: None of the Coalition nations gave up sovereign 
control over their military forces. At the same time, all of the southern Gulf 
countries had agreed to provide access to US forces by August 16, and 
USCENTCOM had set up a joint headquarters in the Saudi Ministry of Defense 
by mid-August. Saudi Arabia, Britain, France, Egypt, and Kuwait gave the US 
extraordinary freedom in managing the overall command structure, military 
planning, and battle management. While each of these countries, and other 
nations like Syria, asserted national prerogatives in shaping strategy, the role of 
their forces, and some aspects of battle management, any historical comparisons 
with World War I and World War II indicate that the Coalition fought with 
extraordinary unity.   

o Ideas, innovation, and action:  In theory, high command should make 
developing and implementing innovative new approaches to war a key priority. 
In practice, it often becomes remarkably rigid, or paralyzes action with internal 
debate. Senior Coalition commanders placed an exceptional emphasis on ideas 
and action had its share of strong and contentious personalities, and national 
differences. At the same time, debates between commanders were usually 
quickly and openly resolved. There were significant frictions between national 
commanders, service commanders, and different echelons of command, but the 
kinds of personal tension or debates that often seemed to be a fault in the smooth 
process of military diplomacy were actually vital to ensuring that ideas would be 
acted upon. There is an important lesson here that is easy to ignore: Command 
conflict is not desirable, but command tension can be vital to the effective 
generation of ideas, innovation, and action. So is open debate, and rapid and 
decisive resolution of that debate once it occurs. Polite command may be 
soothing, but it is not effective.  

o Command could take advantage of time and a lack of resource constraints: Once 
again,  the UN was given five critical months in which to set up a coalition 
command structure, adjust deployments and national roles and missions, and 
reach agreement at both the political and military level. The US was  able to take 
advantage of a specialized regional command in the form of USCENTCOM, 
which it had created in 1983, after several decades of close cooperation with 
Saudi Arabia.349 The Coalition as a whole was able to take advantage of the 
British and French experience in Saudi Arabia and large-scale basing and 
infrastructure facilities that reduced many of the usual national tensions over 
resources. The value of time, however, is scarcely a lesson of war, since it is 
impossible to guarantee. What this experience demonstrates is the need to create 
an effective C4I/BM system in peacetime, and to train for coalition warfare and 
major regional conflicts before a crisis begins.   
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 o A clear mission and objective: As the previous chapter has shown, it took some 
time  for the Coalition partners to agree on the deployment of major forces, and 
take the offensive to liberate Kuwait. One major Coalition partner -- Syria -- 
never reached full agreement as to the objective and mission of US forces.  In 
broad terms, however, Iraq's invasion of Kuwait and threat to Saudi Arabia 
clearly defined the mission and objective, and created a unique degree of 
political consensus. As Somalia and Bosnia have shown, the lesson is that few 
contingencies creating the risk of a major regional conflict are likely to involve a 
similar consensus, and that most coalition command activity will lack a similar 
degree of unity.  

o A relatively apolitical battlefield:  Iraq's blatant aggression, and treatment of 
Kuwait after the invasion,, and possession of weapons of mass destruction and 
use of long range missiles on civilian targets, gave Coalition commanders 
considerable freedom of action in shaping the strategic bombing and interdiction 
aspects of the air campaign, the depth of the battlefield, and the intensity of 
operations. The fact that most of Iraq's forces were deployed in the open desert 
or in Kuwait, and that the UN air component was able to use so many smart 
weapons, also reduced the political problems created by collateral damage and 
the loss of civilian life, inevitable in urban and guerrilla warfare. The deliberate 
manipulation of report on the battle to avoid reporting on Iraqi casualties also 
limited political complications. While the Coalition and US command has since 
been criticized for its use of force and manipulation of reporting on the battle, the 
fact remains that these are vital to successful operations in a major regional 
contingency and to the effective use of force in a highly complex global 
environment. The need to give commanders maximum freedom of action in 
using military force is a key lesson of the Gulf War. 

o Functional deployment and subordination of national forces: As Chapters Two 
and Three have shown, command problems were reduced by creating clear roles 
and missions for each of the major national contingents, and deploying them 
accordingly. The split between Western and Arab forces, placing Arab forces 
under Saudi command, and giving the Arab forces a supporting role that they 
could clearly execute in comparative isolation from Western forces played an 
important role in command and control. So did the fact that this command and 
deployment structure minimized the impact of Syria's political differences with 
the rest of the Coalition, and its decision to only commit its combat forces in the 
supporting role. Similarly, the deployment of French forces to the West, and the 
decision to resubordinate the British land forces to the major armored thrust, 
simplified the command and control problem within the Western forces, while 
central air defense management through the E-3A, and central attack mission 
planning by the USAF -- coupled to allocating clearly defined mission roles to 
allied air forces, further reducing these problems.   

o Central control of the media: While it was not popular with the media at the time 
and is scarcely likely to popular in the future, the ability to limit media access to 
the region, and to centralize control of briefings and information, greatly reduced 
the kind of reporting on command frictions and national issues that can 
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complicate the practical implementation of coalition warfare. There is no 
practical way to resolve the inherent conflict between freedom of information 
and effective military action, and between the different needs of the media and 
the military in protecting a free society. In broad terms, however, effective 
control of the media is critical to effective command, as well as to secrecy and 
increasing freedom of action, and the recognition of this fact -- and an emphasis 
on giving the media full access to information after a campaign as a control on 
any abuse of military capability -- is one of the lessons of the Gulf conflict. 

 The most critical of these lessons is the need to develop combat ready C4/BM 
capabilities for major regional contingencies in peacetime. Only Iraq's passiveness 
allowed the US to develop an adequate C4I/BM system during Desert Shield. US 
peacetime planning before the Gulf War produced the illusion of capability without the 
reality, and the US was often forced into deploying vast amounts of C4I/BM personnel 
and equipment to compensate for an adequate architecture and method of properly 
allocating resources and delegating functions. The US required months to create its own 
internal structure for managing the air campaign and the AirLand battle, that the US 
should have spent years refining its C4I/BM capabilities before Desert Storm. Even then, 
the structure that the US was able to improvise had many  avoidable weaknesses.  
 It is easy to bog down in debates over whether the US improvised the right 
command structure at any given level during Desert Shield. Such debates, however, are 
of minor importance compared to the fact that the US should not have had to improvise 
such capabilities at all. The Gulf War is a lesson that the US needs to organize its 
C4I/BM structure to be fully ready for large scale regional conflicts in peacetime, to 
tailor its system to support coalition warfare, to discuss detailed wartime contingency 
arrangements with major regional allies like South Korea and Saudi Arabia, and to 
subject the resulting system to the most demanding possible exercise tests. Effective 
power projection capability requires rapidly deployable C4I/BM capability for high 
intensity warfare. 

High Technology Central Air Battle Management: 
C4I/BM in the Air War 
 The value of central control of air war is another important lesson of the Gulf 
War. While the formal organization of Coalition forces shown in Figure 4.1 reflects 
divisions between national -- and Arab and Western -- forces, the reality was that the US 
exercised control of air warfare planning and operations and related command, control, 
communications, computers, and intelligence capabilities. It also managed most AirLand 
communications, weather analysis, and the provision of navigation data. 350  This 
centralized command of the air operation has important implications for command and 
control in future conflicts. It also helped to create a centralized and integrated command 
system cable of unified AirLand operations. The success of many aspects of such 
centralized battle management sets an important precedent for both multinational and 
multi-service force coordination.  

The Role of the Joint Forces Air Command (JFACC) 
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 One key to this success was the appointment of a single joint commander. On 
August 10, 1990, Lt. General Charles A. Horner, the Commander of US Central 
Command Air Forces (CENTAF) was designated as the Joint Forces Air Commander 
(JFACC). This was an important step for several reasons. It created a central command 
point that grew to provide C4I/BM for virtually every aspect of planning the build-up of 
UN air forces during Desert Shield, planning the air war, commanding allied forces as 
well as all US services, integrating the C4I/BM systems of different forces, and 
managing daily air operations during Desert Storm.  
 This system was an innovation in terms of US command systems, as well as in 
large-scale coalition warfare. Desert Storm was the first regional contingency in 
American military history where a single commander was designated as the commander 
of all joint and multi-national air operations, and given responsibility for planning the air 
campaign, and coordinating, allocating, and tasking apportioned Coalition air sorties to 
meet the theater objectives.351 This took on special importance because air power played 
so dominant a role during most of the war, and because General Schwarzkopf did not 
attempt a day-to-day management of the air war. Schwarzkopf did make important 
decisions about apportioning resources, the weight of air effort in support of the land 
battle, and the priority of attacks on Iraqi military forces over strategic bombing, but it 
was the JFACC that allocated and tasked a force of over 2,700 fixed wing military 
aircraft, 25% of which were non-US aircraft, and which were normally commanded by 
14 different countries or services.  
 Making the JFACC effective, however, was anything but easy. It meant creating 
a doctrine and plan for theater air war that could compensate for the prewar failure to 
develop an effective theater air war C4I/BM system.352 It also meant developing a joint 
command that included Saudi Arabia, with the problem of planning the many details of 
moving US aircraft into Saudi Arabia. In practice, US and Saudi cooperation quickly 
reached the point of joint planning, with the JFACC doing most of the detailed planning 
for air defense. Nevertheless, the JFACC was able to issue the first major operations 
order for the defense of Saudi Arabia (Operations Order 003) on August 20, 1990.353 
 The key to the multinational success of the JFACC was close US and Saudi 
cooperation. This cooperation was enhanced by the fact that General Horner had worked 
closely with the Saudi Chief of Staff, General Mohammed al-Hammad, and the 
Commander of the Saudi Air Force, Lt. General Ahmad Ibrahim Behery, before the war, 
and received cooperation from both General Khalid and Brigadier General Ahamid bin 
Musaid As-Sudayri, the Chief of Operations of the RSAF. This cooperation broadened 
as the JFACC came to coordinate planning for the employment of the RAF and French 
Air Force. The JFACC defined basic operational rules like air-to-air and air-to-ground 
rules of engagement, and coordinated these within the alliance in mid-August, although 
many aspects of tactics and force allocation remained a national responsibility.354 

The Tactical Air Control Centers (TACC) 
 The JFACC was supported by the Tactical Air Control Center or TACC, which 
provided the central command center for the JFACC, coordination of key data and 
communications, and near real time planning and overall battle management. The TACC 
acted as the fusion center for the complex mix of US and Saudi airborne command and 
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control and sensor platforms used in the air war. It allowed the JFACC to control aircraft 
in the Kuwaiti Theater of Operations (KTO) to ensure a minimum risk of mid-air 
collision, identify and track Iraqi aircraft activity, retask aircraft enroute, provide central 
review of airborne control of where strike aircraft and tanker aircraft met for refueling.  
 The fact that some of these capabilities were functioning in theater by September 
is a considerable tribute to the US personnel involved and to the support they received 
from the RSAF. Additional ABCCC assets deployed on August 26, to support the 
TACC, although they had limited combat capability until September 20. The basic 
system, which allowed the TACC to use a wide range of AWACS orbits during the rest 
of Desert Shield and during Desert Storm -- based in part on Saudi experience -- was 
only tested by late October. The addition of the JSTARS was a last minute decision: The 
two developmental J-8 JSTARS aircraft deployed on January 11, 1991.355 
 The deployment of effective communications for the TACC and related air units 
lagged badly behind schedule, and this is another a warning of the need for better 
peacetime preparation for future conflicts. The basic TACC communications 
architecture could not be tested until late October, and communications capabilities had 
to be layered and made redundant because no pre-war planning had prepared a usable 
plan or architecture.356 The TACC also encountered important technical problems -- 
including a lack of interactive software -- because the US had never really planned and 
tested the control and communications systems needed for such an intense and high 
tempo air war before Desert Storm. 
 An immense volume of air communications activity took during the air war. 
While specific data are not available for the TACC, CENTAF logged a total of 
1,293,775 incoming messages, 132,012 out going messages, and 29,542,121 phone calls 
during the Gulf War.  Only 135 of the required 1,128 USAF communicators were in 
theater by late August, and a total of 2,300 communicators were eventually deployed. 
The secure phone system still had serious problems in late September, and a total of 350 
STU-III phones were eventually required. Switching and message allocation had serious 
problems. Moderate satellite link capability had to be rapidly brought in, and was not 
fully deployed until late November. By the time this build-up was complete, CENTAF 
had 36 telephone switches, 26 ground mobile force terminals, 39 tropospheric radio 
links,  three ground-to-air transmitter/receiver sites, 55 computer assisted force 
management system terminals, and was dealing with 7,665 frequencies.357   
 Although the resulting system became highly complex, it is important to note 
that the resulting "fusion" of communications and sensor data was only a fraction of the 
potential capability for "information warfare" that many planner now seek for future 
wars. This makes it even more important to deploy and test a full scale battle 
management system in peacetime, and to keep it ready for major regional conflicts 
without extended periods of warning.358 

The Special Planning Group or "Black Hole"   
 There were many other activities and systems that were essential to the US-led 
"fusion" of different Coalition air warfare, AirLand battle, and C4I activities. One was of 
particular importance. Lt. General Charles A. Horner, the commander of CENTAF, 
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created a secret Special Planning Group under Brigadier General Buster C. Glosson.359 
This Special Planning Group, which came to be called the "Black Hole", was charged 
with the creation of the offensive air war plan. This group was located in the Saudi Air 
Force Headquarters. It included RAF and RSAF officers, and eventually became both 
the planner and central manager of the air war, coordinating targeting intelligence as 
well as strike planning.360  
 This activity became even more important as the original AirLand battle 
management concept  expanded and as a strategic bombing effort was combined with a 
massive theater-wide effort to attack Iraqi military forces. Throughout Desert Shield and 
the actual air campaign, constant adjustments had to be made the scale of the offensive 
air effort, the relative emphasis given to strategic and theater targets, the weight of effort 
given to attacking given sets of targets, and the tactics involved.361 
 Considerable tension sometimes developed over how much weight should be 
given to strategic and Iraqi military targets. There were some air planners that believed 
strategic bombing could be decisive. As is discussed in Chapter Seven, this focus on 
strategic bombing effort had its origins in a plan called "Instant Thunder." This plan was 
proposed in early August by a team led by which Col. John A. Warden III, and was the 
first attempt at an offensive air plan in response to the Iraqi invasion. It called for a 
massive sudden and precise air attack on key Iraqi political, industrial, economic, social, 
and military institutions.362 As is discussed in Chapter Seven, however, the initial draft 
failed to address the need to defeat Iraqi ground forces and tactical air forces and 
CENTAF soon focused on its on planning effort which emphasized destruction of the 
Iraqi ground forces as well as strategic bombing.363  
 The creation of a Special Planning Group did not prevent some air planners from 
emphasizing strategic bombing and the role of air power, or solve the problems inherent 
in interservice and Coalition coordination. It did, however, create a mechanism through 
which the resulting debates over the allocation of air power could be resolved in the 
creation of one integrated air battle plan. It provided a command and planning 
mechanism for a more comprehensive approach to offensive air war, and the Special 
Planning Group came to combine planning for both the strategic and tactical air 
campaign. 
 As the Coalition moved towards the start of Desert Storm, the Special Planning 
Group was also combined with the Combat Plans Division of CENTAF to form the 
Campaign Plans Division. This reorganization took place on December 17, 1990 and 
gave the "Black Hole" a more orthodox position in the chain of command. It scarcely 
solved all the problems created by central management of the offensive air campaign, 
but it did allow central control to work more effectively. 
 Like the JFACC, the Special Planning Group and Campaign Plans Division 
acquired a great deal of central authority and autonomy. Like the JFACC, they have 
sometimes been criticized for these qualities and for bypassing the normal chain of 
command. The Special Planning Group has also been criticized for creating a duplicate 
staff to many CENTAF functions, for compartmentalizing the planning process to the 
point where proper coordination did not occur, for bypassing the normal intelligence and 
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targeting process, and for creating a new targeting process that degraded the quality of 
targeting data provided to air units.  
 Some of these criticisms seem legitimate, and some are recognized as such by 
those who participated in the SPG. At the same time, the US simply had not prepared 
realistically to fight a major theater level air campaign before Desert Storm, and no 
improvised central staff could deal effectively with all of the resulting problems in the 
time available. A lack of pre-war contingency planning virtually ensured that some body 
like the Special Planning Group had to perform a "forcing function" under conditions 
that made problems and friction inevitable. 
 More broadly, it is far from clear that less centralization, a more orthodox 
approach to bureaucracy, and more sensitivity to peacetime lines of authority would 
have been as effective. The Special Planning Group provided a centralized and cohesive 
offensive war plan, and a staff to refine and execute it, at a time when CENTAF and the 
JFACC were focused on creating an effective air defense as part of Desert Shield. It 
overcame delays and problems in the intelligence process that might otherwise have not 
been corrected. It provided a staff that was secure enough to plan the effective use of 
sensitive systems like the F-117 Stealth fighter, and it forced the systematic resolution of 
a number of turf battles.364 The benefits of more open coordination and planning might 
have been counterbalanced by encouraging the kind of debates between Coalition air 
forces and military services that affected virtually every aspect of war planning in World 
War II.  
 The challenge for future wars is to find a way to preserve the benefits of a 
centralized battle management staff while making its operations more open, and finding 
ways to create a better balanced between the priorities of air and land commanders. One 
solution may be to include a larger ground component, and to use such a staffs as a test 
bed in peacetime exercises to determine how to be define its role and integrate it into 
control and communications and intelligence systems. The problems discussed in 
Chapter Seven indicate, however, an effort at effective air battle management requires a 
clearer understanding of the relative effectiveness of strategic and theater air campaigns, 
and central management of tactical air operations versus responsiveness to ground 
commanders. Many of the problems in air command and control and battle management 
stemmed far more from a lack of comprehensive air warfare doctrine, integrated into the 
overall need to find an AirLand battle, than from the way C4I/BM was organized during 
the Gulf War.  

The Master Attack Plan (MAP).  
 The US used two key management tools to provide centralized command and 
control, and battle management, of most aspects of the offensive air war. These were the 
Master Attack Plan (MAP), and the Air Tasking Order (ATO). 365  The MAP was 
assembled before the ATO, and was shaped by the daily intelligence, assessment, and 
planning processes that shaped the air battle. The ATO was the "administrative vehicle" 
used to transfer the daily plan to major air combat units, and provide the call signs, time 
on target, and other detailed information that combat unit commanders needed to 
execute the MAP. It reflected the work of a Joint Target Coordination Board (JTCB) and 
command review, by both Horner and Schwarzkopf, although planners and intelligence 
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cell within the new Campaign Plans Division often made key targeting and force 
allocation decisions, and altered the MAP according to its own assessment of battle 
damage.366  
  This system had serious limitations. Chapters Five and Seven describe some 
serious problems in the way the MAP and ATO functioned, in the way offensive air war 
was managed and in the targeting process. Many aspects of C4I/battle management of 
offensive air operations during Desert Storm were too complex and time consuming, and 
depended heavily on months of targeting effort before Desert Storm. For example, in 
June, 1990, the USCENTCOM and CENTAF target lists had between 218 and 293 
applicable targets. This list had expanded to 2,239 by early August, 1990, and 3,194-
4,543 by January 15, 1991. This was more than a 40% growth between the invasion and 
Desert Storm.  
 The targeting system came under extreme stress during Desert Storm, as new 
targets like mobile Scud sites, new Iraqi C4 facilities, and more railroads and bridges 
were added, and was only able to react because of the months of prior preparation. The 
number of potential targets grew to a total of 3,813-5,153 by the end of Desert Storm. 
More important, the number of key target sets grew from 481 on January 16, 1991 to 
772 on February 26, 1991 -- a growth of 60%. 367 
 The targeting system used to support C4I/BM for air warfare either needed far 
more automation at every level from communications to analysis, or will be unwieldy 
and over-centralized in many future wars. The limits of the system were not fully 
exposed because the Coalition won and sustained nearly total air superiority, could 
execute the air campaign in isolation from the AirLand battle, and land forces were 
never threatened by effective Iraqi counter-attacks in a way that might have required a 
massive shift in the offensive air battle.368  
 Chapter Seven also shows that management of air attack assets over-centralized 
at the tactical level. By February 6, 1991, CENTAF was forced to adopt a system that 
used aircraft like the F-15E, F-111E and F-111B flying over 30 by 30 mile "kill boxes", 
where US strike aircraft could use data from forward air control aircraft and T-2 
reconnaissance aircraft to strike at key Iraqi Republican Guard and armored formations 
on a target of opportunity basis. Attack aircraft were also assigned directly to Corps 
commanders once the land offensive began using what came to be called the "CAS 
flow" system. These aircraft only flew ATO derived sorties if the ground commander 
did not need them.369  
 The system also suffered from the fact the combination of US and allied 
communications could not handle the data handling burden, which presented problems 
in handling imagery and intelligence data. US Navy INMARSAT capabilities had to be 
used to link USN and CINCCENT capabilities. It did not prove capable of managing the 
sudden diversion of air assets to hunt for Scuds in the sense of providing a realistic 
assessment of kill capabilities, although it did adopt to the use of kill boxes, shifts to 
stand-off attack tactics, and a number of changes in the target mix.  
 The management of future air campaigns clearly needs more flexible command 
and control systems, and more advanced supporting technology. Near real time targeting 
and battle damage management capabilities must either be vastly improved to handle the 
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problem of rapid theater-wide warfare, or the US must carry out most of the targeting 
effort against potential enemies in peace time that it carried out against Iraq during the 
period between August 2, 1990 and January 16, 1991. Less sophisticated, rapidly 
deployable, systems need to be created, to support power projection and coalition 
warfare, in "no warning" low to mid intensity conflicts. Finally, close study is needed of 
the trade-offs between centralized offensive air battle management and the allocation of 
specific air assets to land/sector commanders to determine when other methods of 
command and control will be more suitable.  
 However, all these problems and requirements must be kept in perspective. As 
Chapters Five and Seven also discuss, the Master Attack Plan (MAP) succeeded in many 
ways. The creation of an MAP capable of coordinating an air war as large as Desert 
Storm was a major achievement, and was only made possible by the fact that the 
Coalition had five critical months in which to integrate its air components into a central 
attack plan, and develop targeting list and procedures for strategic, interdiction, and air 
support activities.  
 The MAP/ATO system allowed USCENTCOM to steadily revise and expand US 
and allied targeting efforts before the invasion, to survey thousands of potential new 
targets,  group them into a common target reference system and 12 target categories, and 
link targeting for the air campaign to targeting for the AirLand battle. Like so many of 
the lessons in Desert Storm, the issue is one of whether one wants to focus on whether 
the glass is one-fifth empty or four fifths full.  
 The JFACC was able to develop a dynamic process for changing target planning 
and altering the MAP and ATO to reflect new intelligence, weather factors, changes in 
the military situation, experience, and the results of battle damage assessment.370 The 
JFACC was able to develop force packages based on the assessment of the best way to 
attack given targets, and provide a relatively compact 25-50 page daily overview of air 
operations, including the time on target, target number, target description, and 
supporting systems for each attack package. This not only could be done with an 
unprecedented coherence and speed, it could be done with an unprecedented fusion of 
the intelligence and battle damage assessment data that were available. 

The Air Tasking Order (ATO): 
 The Air Tasking Order or ATO was the daily schedule that provided the detailed 
guidance to air crews necessary to implement the MAP. The ATO integrated a 
centralized implementation of the MAP with a centralized air refueling plan, and 
provided integrated special instructions for communications, reconnaissance support, 
land based control and communications support, and support from the E-3A AWACS, 
E-130 Airborne Battlefield Command and Control Center (ABCCC) and E-2Cs. It 
included long range B-52 attacks, and US Navy flights into Kuwait and Iraq, although 
not USN flights over water.371 
 This plan came to control more than 3,000 sorties per day over the KTO. The 
Coalition sometimes flew 600 aircraft over the area at the same time, and scheduled 
movements into and out of the KTO at one minute intervals. It succeeded in these tasks 
although previous US planning had never attempted to control more than 2,400 sorties a 
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day, and was, at best, adequate for the sustained control of 1,500-2,000 sorties per day 
over a much larger theater. No aspect of US communications, data processing, 
procedures, or training before Desert Shield proved adequate to handle, even the USAF 
portion of daily planning for the air war, much less allied forces and the other US 
services. As Chapter Five describes, these problems were made worse during Desert 
Storm by serious problems in estimating and characterizing the Iraqi threat, and the 
failure of the battle damage assessment (BDA) process. 
 The ATO did have important defects.. It  became cumbersome and often reached 
more than 300 pages in length. It did not always perfectly coordinate missions. It did not 
fully integrate US Navy operations. It had inevitable delays, and lacked adequate 
responsiveness to ground commanders. At the same time, it allowed US, RAF, RSAF, 
and other Coalition planners to coordinate the details of target assignments, route plans, 
altitudes, refueling tracks, fuel off-loads, call signs, and identification of friend or foe 
data.372  
 It is also important to point out that the MAP and ATO system was successful 
enough in initiating the air campaign so that the UN started Desert Storm by flying 
2,759 sorties on the first day without changing the timing, target, or decision to fly a 
single sortie. The UN flew 2,900 sorties on the second day, changed the timing and 
targeting of 16 sorties, and changed the number by 69 sorties. Further, the ATO did 
adapt to changes in the conditions of war. The UN flew 2,441 sorties on the third day, 
changed the timing and target of 112 sorties, and changed the number by 449 sorties. It 
adapted to deal with problems in the availability of tankers, weather, the need to launch 
a massive "Scud hunt," and also adopted to changes in tactics like "tank plinking" and 
"kill boxes."  
 What was lacking in the JFACC/SPG/MAP/ATO process was a feedback system 
from the unit level that could make the central battle managers aware of the fact that 
they often made too many changes in the ATO too late for effective mission planning of 
complex strike sorties by aircraft like the F-15E and F-117. Some 23,000 ATO changes 
were processed during the war, 3,500 were timing changes, and 5,800 were target 
changes. The mission planning process often lacked the near real time processing and 
fusion systems necessary to do this efficiently.  
 Further, the MAP and ATO processes were degraded by the fact the Battle 
Damage Assessment (BDA) process was inadequate far too time consuming, and the 
intelligence effort to carry out BDA was largely decoupled from the operational needs of 
the air war. As a result, the planners developing the MAP and ATO had no way to 
change plans dynamically on the basis of accurate near real time BDA. in ways that 
assured a high degree of effectiveness. This problem was compounded by major 
problems in the BDA effort at the national and theater level, and by the belief of those 
developing the MAP and ATO that they had far more accurate BDA than was the 
case.373  
 Major problems also occurred in allocating air assets at the unit level. No wing 
or air unit commander, or division or corps commander, had access to the national and 
theater intelligence and analytic capabilities to target and assess damage. One aspect of 
air operations had not changed since World War I, World II, Korea, or Vietnam: Neither 
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pilots or air combat unit commanders can judge their effectiveness in combat, and that 
pilot and unit reports of "kills" were generally highly untrustworthy. This was true even 
of video data for precision strike aircraft like the F-15E, F-117, and F-111F operating in 
clear weather. The fact that missiles and bombs appeared to track to the target and 
explode simply did not confirm a kill. Purely visual data from A-10, F/A-18, and F-16 
pilots had almost no reliability, although some analysis after the war indicated that much 
depended on the specific pilots and that some pilots are far more accurate than others.374 
Yet, wing and squadron commanders, and pilots, received only limited feedback, 
analysis, and guidance from the BDA effort that did occur. Although air units were 
employing many systems and technologies that had never previously been used in 
combat, and most pilots and air commanders had no prior combat experience, the MAP 
and ATO system had no element that effectively used BDA data to support unit level 
operations. 

Air Space Management System.  
 A major new Coalition command structure also had to be created to manage air 
space management and detailed aspects of air operations, such as the identification of 
friend or foe (IFF) system. Once again, much of this system had to be planned and 
created from scratch. Although a computer system for air space management was 
improvised and integrated into the TACC system during Desert Shield, no such system 
existed before the Gulf War. 
 Although up to 3,000 aircraft per day had to fly in a small air space, the US and 
its allies did not have even have the minimal capability to provide this kind of air space 
control until October, and it was only made possible by the creation of a central TACC, 
and the AWACS and ABCCC. By the time of Desert Storm, however, air operations 
required the management of 660 restricted operation zones, 122 airborne refueling orbits, 
92 combat air patrol orbits, 78 strike corridors, 50 air transit routes, 36 training areas, 60 
Patriot engagement zones, 312 missile engagement zones, 11 high-density air traffic 
control zones, 195 Army aviation flight routes, 38 major air corridors, 60 restricted fire 
areas, 60 no fire areas, 40 minimum risk routes, 17 air base defense zones, and 
numerous Aegis engagement zones.375 
 The final air space management system required the deployment or augmentation 
of not only the TACC, but of three host nation air control centers, seven radar approach 
control facilities, seventeen air base towers, and the deployment of 161 US controllers to 
US facilities, 85 US controller to allied facilities, 60 controllers in the liaison function, 
and 14 controllers on the CENTAF staff.  
 The success of system is one of the great successes of Desert Storm, and one of 
the great achievements of military history. It controlled over 110,000 sorties without a 
single aircraft collision, without any friendly fire by one aircraft on another, and with 
only minimal incidents of friendly fire by aircraft on ground forces -- none of which 
were traceable to the Coalition air control system.  
 At the same time, it is important to note that much of this success was due to the 
quality of the operator, and the use of strict flight rules, rules of engagement, and 
mission planning, rather than the proper exploitation of advanced C4/BM technology, 
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and the creation of the kind of flexible and adaptive system needed for a "revolution in 
military affairs." As will be discussed throughout the rest of this book, the system also 
only worked because many national air components were given restricted areas of 
operation and restricted missions. It did not solve the problem of integrating fixed and 
rotary wing operations. It worked around serious interoperability problems in the IFF 
and air control equipment used by different nations and military services, and it limited 
the flexibility of offensive air and AirLand operations. Air space management was a 
triumph, given the time available and the state of the art, but it was far from the system 
needed to take maximum advantage of air power and the AirLand battle, or the system 
needed for "perfect war". 

Key Tools Supporting Command and Control of the Air War: The 
ABCCC, AWACS, Rivet Joint, and E-2C 

 The scale of Coalition airborne command and control activity during Desert 
Storm is illustrated in Table 4.1. It is clear from this table that the US flew over 90% of 
all such missions, although Royal Saudi Air Force AWACS also played a major role. 
This use of highly sophisticated airborne C4I/BM assets was critical to every aspect of 
the air campaign described in Chapters Six and Seven. They allowed far more effective 
management of offensive, defensive, electronic warfare and intelligence, refueling, 
intra-theater airlift and heliborne operations. It provided a means of delegating key 
aspects of command and control to all-weather aircraft whose radars could look far 
deeper into the battlefield than land-based systems, which often had on-board electronic 
intelligence capability,  secure communications and data handling capability, and the 
ability to manage a large number of aircraft at the same time. It was also essential to the 
JFACC command activity, and to managing so dense environment of air operations. The 
UN Coalition used these assets to play a giant game of four dimensional chess in which 
the movements reached peaks of over 600 aircraft flying over the KTO at one time.376   
 It is important to note, however, that such airborne command and control 
activities were only possible because of Coalition-wide air defense efforts that rapidly 
won and maintained the air superiority necessary to ensure the survivability of US 
command and control aircraft, and their freedom of action.377 Further, the effectiveness 
of all airborne command and control capabilities depended heavily on prior British, 
French, and the RSAF exercises with US forces, on the lessons the Western members of 
the Coalition had learned in NATO, and on a long history of joint E-3B/C operations 
between the RSAF and USAF. 
 The E-3 AWACS (Airborne Warning and Air Control System) served as the 
Coalition's primary tool  in managing the air campaign and air operations during the 
AirLand battle. The Gulf War marked the first use of the E-3 in a major air war, but it 
was a proven system which acted as both an airborne warning and surveillance platform, 
and as a control center  for managing and tracking UN aircraft in their area of operation, 
and providing an airborne command element (ACE) to support the JFACC.  
 A mix of USAF and RSAF E-3s flew continuous command and control orbits 
about 110-125 miles south of Saudi Arabia's border with Iraq and Kuwait, and north of 
Iraq's border with Turkey.  This force used 11 USAF E-3Cs based in Riyadh, Saudi 
Arabia; three USAF E-3Cs based in Incirlik, Turkey; and five Saudi E-3Bs. The USAF 
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aircraft flew 448 sorties during the war for a total of 5,546 flight hours.378 They 
maintained four aircraft airborne over Saudi Arabia (three to cover the border in front 
and one to manage refueling in the rear) and one aircraft airborne over Turkey. The 
Saudi E-3Bs flew an additional 303 sorties.379 These aircraft provided airborne control 
for an average of 2,240 sorties per day, and of over 90,000 sorties during the war: About 
85% of all sorties flown.380  
 The E-3s integrated data provided by RSAF, USAF, US Army, USN, and USMC 
air units, and used voice and digital data links to provide the bulk of the air battle status 
data given to the ground-based C2 stations.  At the same time they were part of an 
information sharing net with the USAF RC-135 Rivet Joint Airborne Battle Command 
and Control Center (ABCCC) aircraft, USN E-2Cs, and the TACC. The TACC relayed 
air data to the Saudi-led Arab ground forces, the USMC ground forces, and to the US 
Army-led Coalition of US, British, and French land forces.381   
 The EC-130 ABCCC (Airborne Battlefield Command and Control Center)  was 
used in Desert Storm for the first time. The ABCCC aircraft is an EC-130s carrying a 
20,000 pound, 47-foot long, pod of equipment designed for battle management, rather 
than for radars or sensors. It was used to manage both strike and close support sorties, 
coordinate them with the advanced planning in the ATO, and to meet urgent tactical 
needs. The equipment on ABCCC aircraft can handle a battle plan covering an area of 
2,048 by 2,048 nautical miles, and can  receive real time data from the AWACS and 
other sources for all of the air tracks in the ABCCC's area of coverage. Twin computers 
provided this data to 15 workstations equipped with 19" monitors which showed vector 
and raster maps. These work stations could be used to track the position of up to 1,000 
friendly and unfriendly aircraft in the area and/or threats like anti-aircraft and surface-to-
air missile batteries. These tracks can also be compared to the tracks in mission plans 
which are preloaded into the ABCCC's computer in the form of optical disks.  
 Each ABCCC had four HF, four UHF, and four satellite radios, providing a total 
of 23 secure voice and two secure teletype circuits. Aircraft and weapons controllers on 
the ABCCC directed forward air control aircraft, airlift flights into the area under their 
control, reconnaissance and related electronic warfare aircraft,  strike missions, and 
maintained constant contact with the AWACS and ground control and planning centers.  
 The USAF flew a total of 450 EC-130 sorties, of which 159 were primarily C3 
sorties, 284 were electronic warfare sorties, and 7 were for other purposes.382  The 
ABCCC aircraft functioned well, but it became clear that air battle management control 
activities required better software and displays, very precise navigation and location data, 
and high volumes of digital data traffic. The ABCCCs are now being equipped with 
GPS global positioning systems and improved Joint Tactical Information Distribution 
System (JTIDS) terminals as a result of the lessons of the Gulf War.383  
 US Navy E-2Cs also played a useful role in air control missions -- and flew 
1,183 sorties and 4,790 flight hours, At the same time, they illustrated some of the 
limitations of less sophisticated airborne warning and aircraft. They could only fly 4.5 
hour missions versus missions in excess of 11 hours for some E-3As. They lacked the 
over-the-horizon communications capability and in-flight refueling capability, they had 
substantially less capability to manage complex air battles, and had less radar range over 
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land. Their sensors lacked a high level of tracking capability for low altitude targets over 
land, and operators had to be highly skilled to make use of the data available. Many of 
these limitations are being corrected in upgrades of the E-2Cs, but they are likely to be 
far more severe in most of the "mini-AWACS" aircraft now being proposed for sale, and 
often may make the aircraft inadequate for mid-to-high intensity air operations -- 
particularly where air cover cannot be assured.  
 This airborne command and control activity was heavily dependent on the 
availability and centralized control of US special purpose and high technology 
reconnaissance and electronic warfare systems that could not be provided by any other 
nation. For example, the RC-135V Rivet Joint aircraft were electronic intelligence 
collection platforms that flew a total of 197 sorties (43 reconnaissance and 148 
electronic warfare) at stand-off ranges behind the perimeter posed by Iraq fighters. Their 
operations are discussed in more depth in the next chapter, but the RC-135s provided 
real-time data on the activity, location, and character of radar emissions by Iraqi fighters, 
air defense radars, and other emitters.384 The role of the J-8A JSTARS is also described 
in Chapter Five.385 While allied forces played an important role in such missions, Table 
4.1 shows that US air assets flew 89-97% of all such missions, and played a dominant 
role in providing centralized high technology management of electronic warfare, 
airborne targeting and intelligence, and airborne damage assessment assets.  

Dealing With Inter-Service Command Problems 
 The US, however, had a number of internal problems in using such assets. 
Bringing the US Air Force, US Marine Corps, US Navy, and US Army air assets under a 
single theater command created as many difficulties as US cooperation with the Saudis 
or RAF.386 Debates arose between the Joint Chiefs, US Army, and US Air Force over the 
relative priority to be given to strategic bombing. These problems were compounded by 
a lack of integrated data processing and command and control systems that could 
substitute for physical co-location. Virtually every aspect of C4I/BM for air operations 
during the Gulf -- such as the creation of bodies like the JFACC and Special Planning 
Group -- had an ad hoc character and this meant that related communications, data 
processing, displays, command support systems, and battle manage aids had an ad hoc 
character as well. Virtually every aspect of the related hardware and software reflected 
the pre-war failure to organize and equip a realistic C4I/BM capability for a theater war 
more than half the size of the air campaign in Desert Storm.  
 The problems that developed between the US Navy and the US Air Force 
involved debates over air strategy, and control of forces. The US Navy and US Marine 
Corps did not have a well defined strategy for using air power in mid and high intensity 
regional conflicts before the Gulf War, but opposed the emphasis the USAF put on 
strategic bombing. The US Navy also argued that separate "route packages" for the 
allocation of combat aircraft should be developed under the control of each service, as 
had been the case in Vietnam. This inter-service rivalry was increased as time went on 
because the Navy felt that the JFACC was giving priority to the deployment of Air 
Force assets. This, however, may have been as much the result of the need to simply 
battle management by focusing on one force elements, and the fact that there was 
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nothing approaching an adequate secure data-link and computer interface to handle ATO 
information between the JFACC and US carriers as any USAF parochialism.387 
 Some of the coordination problems between the US Navy and US Air Force also 
developed because Vice Admiral Stanley Arthur, the CINC of CENTCOM Navy forces 
remained at sea on the command ship "Blue Ridge," where he could not directly 
participate in planning the air battle because his dual responsibilities as Commander of 
the Seventh Fleet limited the time that he could spend on JFACC issues. While US Navy 
personnel were assigned to the JFACC in August, the key US Navy personnel planning 
the Naval portion of the air battle were not collocated with the JFACC. This seems to 
have helped create problems in structuring the detailed air tasking orders that also 
limited the efficient allocation of USN air assets.388   
 Coordination with the US Marine Corps and US Army should have been 
somewhat simpler because the JFACC was located near the C3IC, and because 
Schwarzkopf's deputy, Lt. General Calvin Waller, and the Commander of US ground 
forces, General Yeosock, worked closely with General Horner on a day-to-day basis. In 
practice, however, there were also serious problems in AirLand coordination.  
 Senior US Marine Corps personnel were not included in the planning of the air 
campaign. As a result, the MARCENT commander found that the USAF had planned to 
allocate Marine air assets centrally in ways that conflicted with the integration of Marine 
air and land assets in the Marine expeditionary forces.  A major debate arose between 
the USAF and USMC over the independence that should be given to the Marine Corps 
in allocating its fighters to support USMC ground troops, and the Marine Commander 
argued that centralized planning under the JFACC was too inflexible and time 
consuming.389 As Chapter Seven describes, this debate was eventually resolved by 
creating a special air control zone over the 1 MEF area during the land battle.  
 Serious problems emerged in coordinating the planning of the air and land 
campaigns because the air planning efforts within the JFACC were not integrated with 
the planning efforts for the land battle. This was partly the result of the fact that the 
planning of the land battle lagged behind the planning of the air campaign and partly the 
result of the fact that land and air planning were compartmented from each other until at 
least early November.390 It was also partly the result of the fact that air planners focused 
on strategic bombing, while land planners focused on armored operations, and partly the 
result of the fact that many aspects of the air planning effort concentrated on fixed wing 
aircraft to the exclusion of rotary wing aircraft -- which were regarded as land assets. 
The lack of continuing high level interservice coordination in the JFACC and within the 
planning cell that General Schwarzkopf set up to plan the land battle probably 
contributed as much to these problems as of differences over strategy.  
 These problems during Desert Shield helped lead to additional problems between 
the air and ground commanders during Desert Storm. Marine and Army corps ground 
commanders wanted additional air strikes on Iraqi forward positions and artillery in the 
areas they were to attack, while air planners allocated strikes against the Iraqi rear and 
targets like the Republican Guards.  
 It is not clear in retrospect, that air planners were always setting different 
priorities from land planners. The air staff often seems to have been responding to 
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General Schwarzkopf's emphasis on destroying the Republican Guard and preparing for 
a double envelopment, rather than pursuing a service oriented concept of operations. At 
the same time, USAF studies of the air operation during the Gulf War  recognize that 
some form of joint air-ground board or review group should have been created to 
improve joint planning of air attacks in preparation for, and during the ground 
offensive.391  
 Almost inevitably, this complex mix of problems and differences led to a number 
of major disagreements between senior commanders. Admiral Arthur appealed several 
of the JFACC's decisions regarding the use of naval aircraft  to USCINCENT, and 
Schwarzkopf resolved most in favor of central control by the JFACC. General 
Schwarzkopf also generally supported the JFACC during the war, when the Marine 
Corps and Army sought additional or more timely sorties.392 At the same time, General 
Boomer succeeded in preserving a considerable amount of independence for Marine air 
units, and air attacks on Iraqi military forces were given priority over attacks on strategic 
targets. 
 These differences and debates illustrate the need for much closer cooperation 
between all four services in integrating AirLand planning, in developing common 
concepts for using the JFACC system, and for true the joint planning of air operations in 
mid to high intensity and theater level conflicts. This is a lesson that has since been 
adopted by the US Navy and US Air Force, which have conducted a number of joint 
exercises of a revised JFACC system using improved C4I/BM systems and data links, as 
well as the transition from initial reliance on a sea-based JFACC to a land-based JFACC 
as reinforcements are deployed.  
 It is less clear that an effective joint planning system has been developed that 
fully integrates US Army and US Marine Corps planning of the land campaign with the 
planning of the air campaign and JFACC operations, or that effective solutions have 
been found for fully integrating fixed wing operations (including close support), rotary 
wing operations, and land maneuver warfare. The US did issue new joint doctrine in 
1992, but it is unclear just how well this call for true jointness in JFACC operations will 
be put into practice.393 
 Further, no system will ever deal with all of the criticism made during and after 
the war about over-centralization. Complex air battles are not capable of being managed 
by a committee or by fiefdoms, and no C4I/BM system will ever be able to made every 
need or avoid trade-offs that favor one legitimate war fighting need over another.394 

Lessons from C4I/BM During the Air War:  
 Once again, the primary lesson to be drawn from this experience is the need to 
create and maintain a true C4I/BM capability to fight major air campaigns that can be 
quickly deployed to fight major regional contingencies anywhere in the world. There are, 
however, five other lessons that can be drawn from the Coalition's experience in C4I/BM 
during the air war: 

o First, that Coalition air warfare would be been radically different without US 
C4I/BM systems, and without an effective monopoly in such systems relative to 
Iraq. These capabilities not only revolutionized command and control in the 
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management of the air battle, they also revolutionized the management of the 
AirLand battle, the tempo of warfare, and combined operations.  

o Second, the US military and civilian bureaucracy failed to extend the "revolution 
in military affairs" discussed in Chapter Three to provide a realistic C4I/BM 
capability for theater warfare which could not even be improvised in the five and 
one-half months before Desert Storm. This lesson is repeated in many other 
areas in the chapters which follow.  

o Third, it is not possible to compartment strategic attack, theater air , fixed and 
rotary wing, or land and amphibious battle planning and management without 
creating major command problems and operational debates. The US emphasis 
on jointness failed to bring the US Army, Navy, Marine Corps, and Air Force 
together into true joint  planning and exercise efforts for large scale AirLand 
battles, and even the US Army and US Air Force focused far too much on NATO-
Warsaw Pact conflicts to the exclusion of regional conflicts. 

o Fourth, true jointness requires fully interoperable -- if not integrated -- C4I/BM 
systems that are rapidly deployable and which  are fully tested through extensive 
joint exercises in peacetime. The existence of an office of the Assistant Secretary 
of Defense for C3I within the Office of the Secretary of Defense before the Gulf 
War did little to achieve this integration, and it was never given meaningful 
priority by the Joint Chiefs. No change in joint doctrine or  the organization and 
procedures of the JFACC can, however, eliminate the need for effective 
hardware and software systems. Further, the "revolution in military affairs" will 
be dependent on such systems for many aspects of the effort to increase the 
tempo, lethality, maneuver speed, and depth of joint operations. 

o Fifth,  the more the US develops such  integrated operations and C4I/BM 
systems , the more it will have to plan careful for coalition operations with far 
less integrated and sophisticated allied forces. This will be most important in 
terms of air operations -- which involve the most technically complex and high 
tempo battle management activities -- but will  be a key priority in land and 
naval operations as well. 

 These lessons are likely to be of critical importance in any future major regional 
contingency -- particularly one involving coalition warfare. The advanced C4I/BM  
capabilities that the US provided created problems as well as solutions. In spite of the 
time that the Coalition had to prepare for combat, many non-US air forces found it 
difficult to deal with the MAP/ATF system of air operations, and had to cancel missions 
because they could not rapidly adapt to changes in the ATO. A number of allied air units 
operated under significant mission restrictions because they could not adapt to US 
tactics and a US-dominated C4I/BM system. Coalition and cooperative warfare requires 
fully interoperable systems which are designed to control both US and less sophisticated 
forces. 
 The US is already making many changes in its C4I/BM capabilities as a result of 
Desert Storm. At the same time, force cuts and readiness cuts mean that much of the 
experience and capability that the US developed during Desert Storm has been lost or is 
being disbanded. There are some indications that the US preparation for air warfare in 



Lessons of the Gulf War 228 

major regional contingencies has been underfunded, and that the US would still 
experience many of the build-up and equipment problems in fighting a future air war in 
Korea or in the Gulf  that it did at the time of Iraq's invasion of Kuwait. It is one thing to 
plan and train for major regional contingencies, it is another thing to be ready to fight 
them. 
 Further, there is a real question as to how much progress can be made in these 
areas unless the US solve the Battle Damage Assessment problems discussed in the next 
chapter. High technology battle management requires much better near real time 
capability to measure the effectiveness of air systems, missiles, armored warfare systems, 
and indirect fire systems like artillery. These problems were scarcely critical during the 
Gulf War, given the Coalition's overall superiority relative to Iraq. Future wars, however, 
may take place against enemies with parity or near parity in "information warfare" 
capability and air and maneuver technology. They may take place against opponents 
which are capable of rapid innovation and adaptation. In such cases, the margin of 
victory may be determine by which side has the best ability to provide real time 
assessment of the effectiveness of its, and its opponent's, new tactics and technology. 
Targeting is only part of "closing the loop" in creating a C4/BM system that can 
dominate the action-reaction cycle in warfare. Providing accurate near real time damage 
assessment and effectiveness measures is at least as important. 
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Table 4.1 
 

The Impact of US Air Capabilities on UN Coalition Air Command, Control, 
Electronic Warfare and Reconnaissance Capabilities 

 
 
Electronic Warfare and C4 Missions 
 
                                           C4____    ____                      Reconnaissance               Electronic Warfare         
                       ABCCC  Early     C4    Total       Recce    SLAR   Observ.   Total     ECM     ESM   EW    Total 
                                   Warning                                                           
US 
  Air Force 201 379 24 604 869 0 442 1,311 0 190 1,388 1,578              
  Navy 1,143 0 0 1,143 1,190 0 241 1,431 5 260 0 265 
  Marine Corps 157 0 0 157 3 0 0 3 0 17 326 343  
   Special Forces 0 0 0 0 2 0 0 2 0 0 84 84 
   Army 0 0 0 0 0 147 0 147 6 547 15 568 
       Subtotal 1,501 379 24 1,904 2,064 147 683 2,894 11 1,014 1,813 2,838 
 
Saudi Arabia 0 85* 0 85* 118 0 0 118 0 0 0 0  
UK 0 0 0 0 156 0 0 156 0 80 0 80  
France 0 0 0 0 62 0 0 62 0 0 0 0 
Canada 0 0 0 0 0 0 0 0 0 0 0 0 
Kuwait 0 0 0 0 0 0 0 0 0 0 0 0 
Bahrain  0 0 0 0 0 0 0 0 0 0 0 0 
Italy 0 0 0 0 0 0 0 0 0 0 0 0 
UAE   0 0 0 0 6 0 0 6 0 0 0
 0 
Qatar             0 0 0 0   0 0 0 0 0 0 0 0  
      Subtotal 0 85 0 85 336 0 0 336 0 80 0 80 
Total 1,501 464 24 1,989 2,406 147 683 3,236 11 1,094 1,813 2,918  
 
US as a Percent 
of Total 100 82 100 96 86 100 100 89 100 93 100 97 
 
Note: The data cover the period from January 16, 1991 to February 28, 1991. There are significant 
national differences in definition, and some countries do not report special forces and support sorties. 
ABCCC = airborne battlefield command and control center. ECM = electronic countermeasures. ESM = 
electronic support measures or intelligence. C2 = command and control, C3 = command, control, and 
communications, and C4 = command, control, communications, and computers. CAP = combat air patrol  
SLAR = side looking airborne radar. 
* These figures understate the role of the Saudi E-3s. Saudi Arabia reported 218 E-3 refueling missions 
and 85 C3 missions. The Saudi refueling missions were largely C3 missions. If the US E-3 missions are 
counted at 379 missions, this indicates that Saudi Arabia flew 44% of all E-3 missions. 
Source: Adapted by the author from the data in Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, 
Volume V,  Washington, US Air Force/Government Printing Office, 1993. The data are generally selected 
from the tables on pages  232-233, although some data and categories are modified to reflect different data 
in pages 235-386, and the detailed tables on pages 144-146 and 148-152. 
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Other Lessons for Joint Warfare 
 The lessons the Gulf War teaches about the need for "jointness" are limited to the 
Coalition's experience with air C4/BM. They are equally important in terms of 
intelligence, air operations, and the AirLand battle. At the same time, the Coalition's 
experience with C4/BM  highlighted the fact that even the US had a long way to go from 
a policy-level emphasis on integrating the operations of its military services and 
developing an effective joint war fighting capability. Although the US had increasingly 
stressed joint operations since the end of the Vietnam conflict, it encountered many 
problems in C4/BM that had nothing to do with service policy or rivalry.   
 One key example of this problem was the fact that the US Army and US Marine 
Corps had not really planned to fight mid to high intensity major regional conflicts, and 
did not have the planning staffs, experience command structures, and C4I/BM systems to 
prepare properly for Desert Storm. General Schwarzkopf attempted to solve this system 
by creating his own cell of planners, or "Jedi" for the land battle, but this staff inevitably 
lacked experience in planning even a large scale US Army land campaign, much less 
integrating the US Army plan with USAF, US Marine, and US Navy operations. As is 
discussed in Chapters Two and Nine, this helped lead to initial land warfare plans that 
failed to emphasize deception and maneuver, that called for a frontal assault on Iraqi 
defensive positions in the KTO, and which emphasize a one US Corps campaign, rather 
than decisive force. It also led to many delays in preparing the land portion of the battle 
plan.395 
 This inexperience also led to the compartmentation of the land planning effort 
from the air planning effort discussed earlier, and to a focus on US Army planning 
without proper coordination with the commander of the I MEF. Further, it may have 
contributed to the problems in battle management involving VII Corps discussed in 
Chapter Nine because Schwarzkopf's war planners were recruited long before VII Corps 
was added to the pool of US forces, and it is not clear that they had the level of 
experience and depth to fully appreciate the difficulties of planning sustain long distance 
armored thrusts. 
 Another key problem in jointness occurred at the technical level. As has been 
touched upon previously, US Navy communications and computer system lacked SHF 
communications. As a result, USN carrier forces could not execute on-line integration 
with the USAF computer-aided force management system. This meant that courier 
aircraft had to bring the ATO to the carrier which deprived the Navy strike/attack 
aircraft of mission flexibility.396    
 These problems -- and a host of related smaller -- were serious enough so that the 
USN has fundamentally restructured its resource allocation to focus on joint operations. 
These changes were driven by the end of the Cold War, as well as by the lessons of the 
Gulf conflict, but they were enough of a lesson of the Gulf War for the officer in charge 
of acting on the lessons of the conflict to state that,397 

"We have reformed our resource allocation process...In order to improve the 
Navy's ability to integrate seamlessly with the AirLand Battle and to emphasize 
the importance of joint operations, we have created the Naval Doctrine 
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Command in Norfolk, Virginia. We have already seen positive results in the 
areas of tactics, techniques, and procedures, and have incorporated these into 
recent predeployment workshops. Also of note are recent joint exercises where 
Naval Commanders have served as Joint Force Commander (JFC) and/or Joint 
Forces Air Component Commander (JFACC) afloat. We believe that this 
capability is critical if we are to serve effectively as the joint force enabler 
during the early days of the conflict....In sum, we have changed our strategy, 
our force structure, our organization and our budget process since Desert 
Storm." 

 The Navy has dealt with the problems of integrating US Navy and USAF ATO 
activity by developing and deploying an SHF Quicksat to provide the needed joint 
connectivity. This interim fix allows future JFACC commanders ashore to pass the ATO 
electronically to carriers at sea, and allows embarked commanders to serve as a 
shipboard JFACC in small operations. The USN is also developing a more permanent 
solution called the Contingency Theater Automated Planning System (CTAPS), which 
will provide a fully automated and interoperable air and strike missile C4I/BM, and 
which will be installed on all of its carriers and fleet flagships.398 
 There were, however, many similar problems. The US Navy and USMC had not 
fully solved the C4I/BM of cooperating with each other, and had tended to evolve a 
C4I/BM system oriented towards power projection for low to mid-intensity amphibious 
warfare while the US Army and USAF had emphasized the AirLand battle in Europe. 
The US Navy had not emphasized cooperation with the US Army.399 Many C4I/BM 
systems within US forces were not truly interoperable -- with problems in range,  
frequency compatibility, standardization of geographic coordinates, traffic volume, 
compatible automation, use of digital versus voice systems, and a host of other technical 
and connectivity problems. Few of these problems were major individual barriers to war 
fighting, but cumulatively, they presented problems that greatly increased the problems 
that the US faced in creating an effective C4I/BM system during Desert Shield, and 
which affected many aspects of the air campaign and AirLand battle. 
 These examples help explain why one of the key lessons that the US has drawn 
from the Gulf War is that it failed to properly anticipate the full requirements of joint 
warfare at virtually every level of military planning and operations and that joint warfare 
and combined operations must be further developed to new levels. The US had 51 new 
joint publications as a result of the Gulf War by mid-1994, and more than 50 additional 
publications still in process. The US army was working to make further major revisions 
in its field manual on operations (FM-100-5), and many key areas of joint operations 
were undergoing comprehensive review, and being tested in war games and exercises. 
  The Assistant Secretary of Defense reporting to Congress on the lessons of the 
Gulf War stated that work accomplished as of 1994, " will (only) complete the initial 
stage of joint doctrine development. The next phase of our efforts will be to refine and 
fully integrate this joint doctrine into our training and exercises." He also went on to tie 
these changes directly to the C4/BM problems in the Gulf War,400 

"To give you a clearer picture of the lessons learned regarding joint doctrine, 
let me address one of the most challenging doctrinal problems that we 
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experienced during Desert Storm: planning and carrying out joint air 
operations. While our services worked exceedingly well together in the 
execution of air operations, two issues emerged in the preparation stages: (1) 
whether the planning cycle for developing the daily air tasking order (ATO) is 
capable of keeping up with the accelerating pace of modern warfare, and (2) 
whether the Joint Force Air Component Commander (JFACC) should be a 
commander or only the coordinator of aviation assets in the theater. The Gulf 
War validated the compatibility of the ATO process with maneuver warfare 
and with the need for the JFACC to provide central direction under the 
oversight of the Joint Force Commander for theater air operations. Joint 
doctrine now clearly supports this role for the JFACC, and the services as well 
as the unified commanders have begun refining and exercising this role. 
Exercise Tandem Thrust 93, conducted in July 1993 by the US Pacific 
Command, successfully executed a service transfer of JFACC command as 
operations moved from sea to land." 

 Whether the US will be as successful in achieving its ends as this statement 
implies is an open question. It has made joint C4I/BM a major thrust in its training, 
technology programs, as well as its doctrine and exercises.401 However,  every advance 
in other aspects of joint operations ultimately imposes new strains on joint C4I/BM. The 
US Defense Science Board (DSB) noted in its 1992 study of the lessons of the war that 
it is far easier to see the need to support joint warfare that it is to provide it. The Defense 
Science Board found that the US C4I/BM system it examined still, 402 

"produced the lack of readiness which characterized our posture on August 1, 
1990, the lack of interoperability of the force deployed, the failure to anticipate 
sensor and weapons interactions, which became so obviously necessary during 
Desert Shield, the failure to realistically exercise this contingency scenario and 
learn from it when it was recognized as the most probable use of military forces. 
It is the same structure that has consistently failed to address the identification 
process in a comprehensive way, failed to create and practice concepts for BDA 
for the weapons and sensors which were clearly evident, and failed to anticipate 
the roles that space sensors, communications, and navigation systems would be 
required to play in this, the most likely application, of US forces...The basic 
institutional processes have not changed. 

 Jointness, however, is scarcely an American problem. Other nations have smaller 
force structures, and may not encounter the same problems to the same degree. However, 
Britain was the only other Coalition power to demonstrate a significant capability for 
combined and joint operations during the Gulf War, while the RAF exhibited a number 
of problems in its C4I/BM and weapons systems that limited its ability to provide 
support to the land battle. The RSAF lacked effective C4I/BM and training to support the 
Saudi Army. French forces lacked the night vision systems and C4I/BM for high tempo 
AirLand battle operations. While other nations may not have to plan for independent 
power projection in mid to high intensity conflict, their jointness problems will be even 
more severe if they then have to try to improvise joint C4I/BM systems with other 
countries.  
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The Need for a New Structure of C4/BM for the AirLand 
Battle in High Tempo mid and High Intensity Conflict 
 The following chapters are filled with examples of the fact that the Gulf War 
shows that any nation that fights mid or high intensity wars in a coalition with the US 
will have either to adapt to the evolving American concepts of jointness and to 
American C4I/BM systems, or will be unable to play a fully effective role in combat. 
This lesson is illustrated by the problems that the Coalition encountered in creating 
C4I/BM capabilities for the AirLand battle. This was a Coalition-wide effort, and one of 
the most demanding in military history. By mid January, 1991, the Coalition's 
communications systems, and the connectivity between the various elements of 
Coalition forces and their military services, was more advanced than that of NATO. In 
fact, by November, 1990, US experts estimated that, "there was more strategic 
connectivity (circuits, telephone trunks and radio links) in the area of operations than in 
Europe." 403  
 At the peak of Desert Storm, a wide mix of different types and generations of 
command and communications equipment had been coordinated into an architecture that 
could handle a peak of 700,000 telephone calls, and 152,000 messages per day, and a 
mix of communications and other emitters involving over 35,000 frequencies. The sheer 
scale of the C4I operation is also indicated by the fact there were more than 2,500 joint 
circuits, and more than 7,500 high frequency, 1,200 VHF, and 7,000 UHF different 
radio nets. 404  
 This effort involved a massive effort by every national contingent, as well as the 
Saudi telephone service. Every nation was forced to improvise and then work around the 
inevitable limitations of equipment and systems designed for a different intensity and 
type of operations. France, for example, had to make some modifications in its RITA 
system to make it more compatible with the US Army MSE communications system. 
While there were many individual failures, and every country experienced serious 
equipment problems of some kind, each was able to develop enough capability and 
"work around" over a period of months to avoid critical or catastrophic failures.405 

The Key Role of Satellite Communications 
 At the same time, virtually all high density Coalition-wide command, 
communications, data handling, intelligence, and reconnaissance systems had to be 
deployed by the US.  The US near-monopoly of space-based communications and 
intelligence systems played a key centralizing role in every aspect of C4I, and in 
providing a unity of command that cut across the formal lines of command. The space 
order of battle used in Desert Storm is shown in Table 4.2.  This table cannot accurately 
describe the wide range of US intelligence satellites that played a critical role during the 
conflict, or show the importance of some of the military capabilities provided by other 
US satellites, but it does provide a clear picture of the number and complexity of the 
space systems that were used to support Coalition C4/BM activity. 
 US space warfare capabilities affected both air and AirLand operations, and were 
particularly important in ensuring that the Coalition could achieve surprise and execute 
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high tempo and joint operations during the AirLand phase of the campaign. High density 
satellite communications were critical to coordinating Coalition operations during 
Desert Shield, as well as to managing the projection of US forces and movement of 
supplies from the US, Europe, and other parts of the world.  
 The US had to provide most of the communications links between the theater 
and Europe, most of the Coalition's in-theater secure communications and intelligence 
dissemination assets, and the heavy tropospheric communications support and line-of-
sight communications equipment used for intra-theater connectivity. It provided a major 
augmentation of Saudi command and control (C2) assets, including US liaison teams 
with Saudi forces, C2 systems for the Saudi Northern and Eastern commands, and 100 
secure high frequency radios and add-on encryption equipment for other Saudi systems. 
It also provided the secure phones, personal computers, and secure FAX machines 
lacking in many Coalition forces and national headquarters.  
 While the provision secure telephones and FAX systems may seem mundane, 
they were critical to permitting the free flow of secure command and control information, 
and the Gulf War was the first time in history that such communications were widely 
available to commanders. The US deployed over 350 secure STU-III telephones and 
related secure FAX capabilities in the theater. Although these systems exhibited a 
number of important limitations, they still proved critical to improving the speed of 
targeting and tactical communications with technical and supply centers.406 
 The US provided virtually all of the satellite systems used for inter-operable 
Coalition-wide communications.407  At the peak of Desert Storm, the US deployed 118 
GMF communications satellite terminals in the theater, 12 commercial satellite 
terminals, 61 TRI-TAC joint tactical communications program, voice and 20 TRI-TAC 
message switches.  The US provided five ground mobile force/defense satellite 
communications systems to British forces as they assumed a major role in VII Corps 
operations  -- although the US, in turn,  made extensive use of British SKYNET satellite 
capabilities. 
 The Defense Satellite Communications System (DSCS) was particularly 
important, although the new MILSTAR communications system was not deployed, and 
had not yet been restructured from a focus on the Cold War to conventional theater war 
fighting capability.408 This system consists of satellite, control, and terminal segments. 
At the time of Desert Storm, it had five satellites in orbit and three in reserve, although 
demand reached the point where an additional satellite had to be provided. The use of 
the system grew rapidly during Desert Shield, and the number of terminals grew from 4 
at the time of the invasion to 120 by January 5, 1991.   
 The DSCS furnished about 75% of intra-theater connectivity during Desert 
Storm, and handled functions like intelligence exchanges with the US, disseminating the 
ATO, and mobile satellite communications during the AirLand battle. A total of 33 
ground mobile terminals went forward with commanders into Kuwait and Iraq during 
the AirLand phase of Desert Storm, many with their antennas mobile on flat-bed trailers. 
These terminals were often critical to allowing disperse units to communicate, and 
experimental lighter satellite receiver units proved equally valuable at the lower 
echelons where they were deployed on an experimental basis.409 While many aspects of 
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the DSCS were limited in volume and capability by the age of the system, and the 
mobile terminals were too heavy, difficult to maintain, and vulnerable to jamming and 
spoofing, the system was critical to ensuring integrated command of maneuver during 
the land operations.410 
 US UHF satellite communications played a major role in logistics 
communications and intelligence dissemination, and the UHF TACSAT was extensively 
employed when military FM radios could not provide the necessary range. This 
overburdened US global UHF satellite capabilities, even though a US research satellite 
was modified to provide increased coverage. The US also had to lease commercial 
communications satellites, and mix three different generations of older analog and 
digital communications systems in the theater.411 
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Table 4.2 
 

The Space Order of Battle in Desert Storm 
 
Function                  Satellite System              Number of Satellites Deployed                     Type______ 
                                                            August 2, 1990    January 16, 1991        Military    Civilian 
 
Communications Defense Satellite  
 Communications 
`  System  
     DSCS II 2 2 X 
     DSCS III 4 4 X 
 FLTSATCOM 2 2 X 
 LEASAT 2 2 X 
 GAPFILLER 1 1 X 
 Skynet (UK) 2 2 X 
 NATO 3 1 1 X 
 INTELSAT 4 4  X 
 INMARSAT 1 1  X 
 LES-9 1 1  X 
 DARPA MACSAT 1 1 X 
 
Meteorology Defense Meteorological 
 Satellite Program 
  (DMSP) 2 3 X 
 NOAA TIROS 2 2  X 
 METEOSAT (Europe) 1 1  X 
 
Multi-Spectral LANDSAT 2 2  X 
Imagery SPOT (French) 2 2  X 
Navigation NAVSTAR Global 
 Positioning System (GPS) 13 16 X 
 TRANSIT 7 7 X 
Early Warning Defense Support 
  Program 
 (DSP) Missile Detection 2 3 X 
Surveillance & 
Intelligence Lacrosse Radar 1 1 X 
 Keyhole (KH) Imagery/ 
 SIGINT/ELINT 5 7 X 
 Vortex SIGINT/ELINT 3 3 X 
 Magnum SIGINT/ELINT 3 3 X 
  
 
Note: Key systems are shown in bold. A reserve DSCS II satellite was repositioned from the Pacific to the 
Indian Ocean in December, 1990. The launch of a third DMSP satellite had to be accelerated to December, 
1990 to supplement existing DMSP and NOAA (National Oceanographic and Atmospheric 
Administration) and TIROS (Television and Infra-red Observation Satellites). The LANDSAT and SPOT 
were used for mapping, but this part of the table excluded important intelligence capabilities. A third DSP 
satellite was deployed in December, 1990 to improve coverage of Iraqi Scud launches. 
Source: Adapted from: Eliot Cohen, ed., Gulf War Air Power Survey, Volume V, Washington, GPO, 1993, 
pp. 126-132, testimony by General Donald J. Kutyna, CINC US Space Command before the Senate 
Armed Services Committee on April 23, 1991, pp. 23-25, and Desmond Ball, The Intelligence War in the 
Gulf, pp. 5-15. 
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The Need for Improved Tactical Communications 
 The need for improved tactical communications is another critical lesson of the 
Gulf War. The fact that various elements of British, French, and US Army forces had 
relatively modern digital C4 systems reduced some of the burden on the Coalition-wide 
systems, and allowed a more effective interface between theater-wide and national 
systems. These systems, however, often required modification and contractor support to 
adapt them to the special needs of Coalition warfare and Desert Storm. The US, for 
example, found that US Army and USMC  tactical communications were not fully 
interoperable, and had to make software modifications on Marine ULCS 
communications.  Such problems led the US to create a far more intensive test and 
evaluation effort to examine the interoperability of its systems at the Joint 
Interoperability Test Center of its Joint Tactical Command, Control, and 
Communications Agency. 
 The US again found, however, that the older family of VRC-12 radios in its land 
forces lacked the reliability, effective and predictable range, ability to operate in poor 
weather, secure communications capability, and reparability to meet the needs of 
modern warfare at any intensity of combat.412 It had better experience with its new 
digital Single Channel Ground and Airborne Radio Systems (SINCGARS) radios. These 
are relatively lightweight systems weighing 19.6 to 22.5 pounds. They have a frequency 
range of 30,000-87,895 MHz; a choice of 2,320 channels, and a range of 8-35 kilometers. 
Their 1,250 hours MTBF specification is far superior to AN/VRC-12 and AN/PRC-77, 
and it has improved ECCM capability, and communications security through an 
integrated device or through the external VINSON system. 
 The US employed roughly 1,050 SINCGARS radios, 700 with the Army, 350 with 
the Marines, and additional units with Special Forces. 413 SINCGARS was an 
improvement, but drew mixed reviews in the field. Reports indicated that the system 
experienced approximately 7,000 hours mean-time between failure, compared to the 
200-300 hours demonstrated by the VRC-l2.  The 1st Cavalry Division used 
SINCGARS at retransmission sites, and experienced about a 30 percent increased range 
capability.  Special operations forces also complimented the radio's light weight, which 
provided better rough terrain reliability, and better all-weather capability.  
 As Chapter Eight discusses, however, the range improvement that SINCGARS 
provided was not sufficient for the needs of XVIII and VII Corps, and it did not have 
adequate data throughput and data transmission speed within and between nets. A 
number of those who used SINCGARS felt that the Army over-praised the system, and 
underestimated the need for highly portable satellite communications. They also felt that 
there is an urgent need for a zero-based review of the tactical communications capability 
in US Army and USMC forces.  
 Although there is no way to confirm the validity of such criticisms, they were 
common enough to indicate that even a fully deployed SINCGARS system could present 
serious problems in high intensity AirLand operations, and particularly in complex, 
medium to long range maneuver operations under the pressure of significant enemy 
pressure. These problems have led tro an upgrade program to improve SINCGARS since 
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the war that will provide a GPS link, four times the data throughput, better digital data 
handling capability, and a new internet controller.414   
 It is not clear how well every aspect of the British Ptarmigan-oriented and 
French RITA-oriented tactical communications systems functioned. They clearly met 
critical tactical needs, but British and French forces did not maneuver on the scale of US 
forces, and were supported by US theater communications systems. Interviews with 
Arab commanders indicate a number of communications problems, but so many were 
linked to a lack of corps or task-force level battle management systems that technology 
rarely seemed to have been a key factor. In the case of Egyptian and Saudi forces, the 
failure to conduct adequate pre-war training for large scale combined arms operations, 
and to evolve a suitable battle management system based on such training, was almost 
certainly the prime cause of many of the problems that Arab commanders encountered. 

Tactical Communications and C4I/BM: The Potential For "Fusion" 
 US planners believe that the Gulf War demonstrates the need to develop a fully 
integrated theater and tactical communications system that can be rapidly deployed for 
the AirLand battle. Their efforts to develop such a system are still evolving, but one 
approach includes a tri-band satellite communication system that would combine 
advanced voice and data links with light weight hardware. If it is fully funded and 
deployed, this system will break away from the past reliance on  dedicated military 
communications and allow the Army and Air Force to operate over a wide range of both 
commercial and military frequencies. The Army and Air Force agree that satellite links 
are essential to avoid the traditional distance, terrain, and weather problems that affect 
point-to-point theater C4/BM, and that use of a very wide range of frequencies is 
essential to avoid the problems in combining voice and data communications, and 
prevent the clogging of military frequencies that took place in the Gulf conflict. 
 The tri-band terminals will use both DSCS satellites and commercial satellites 
like the Intelsat, and portable terminals derived from the US Air Force portable multi-
band satellite terminal program. Instead of the large terminal used during the Gulf War, 
each of which filled a C-130, the services are seeking a system that will not only be 
more capable, but whose terminals will  be about one-third the  size of the Gulf War 
system. These units are planned to be trailer mounted and weigh about 6,500 pounds. 
The US Navy is beginning to explore a similar approach.415 
 Such a system, however, is more an answer to the connectivity problems 
encountered in the Gulf War than to the battle management problem. As Chapter Nine 
discusses, the US is also examining options for a far more sophisticated battle 
management system than the one it used in the Gulf War., The US Army is already 
experimenting in simulations and exercises with a "digitized battlefield" that potentially 
could "net" every aspect of theater and tactical C4/BM from individual major weapons 
like tanks and artillery to the theater command. This system would create  a complex 
hierarchy of real and near real time communications and information management that 
could integrate data from an imagery satellite, from a theater platform like the JSTARS, 
and a tactical RPV with command and control data. Deployment of such systems is at 
least 10 years in the future, but the US Army very clearly sees the need for such a 
system as a lesson of the Gulf War.416 
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Lessons for Future Medium/High Intensity and Coalition Warfare 
 The tactical importance of the network of US-dominated control, 
communications, and intelligence systems that the Coalition used during the Gulf War is 
sometimes understated in discussions of the future role of UN commands or 
international peacekeeping efforts. So is the importance of the other elements that are 
essential to the effective ability to command high tempo operations; effective integration 
of maneuver, firepower and sustainability, and night and all weather operations. In 
practice, however, the impact of US control, communications, and intelligence systems 
on the outcome of the Gulf War offers several important lessons for the future: 

o High tempo AirLand and armored operations of the kind fought in Desert Storm 
will be dependent on spaced-based communications support, just as they will be 
dependent on airborne command and control facilities.  

o The creation of an effective communications system for Coalition warfare was as 
time dependent as logistics and power projection, and was not in place until mid-
November. There is a clear need to be able to rapidly project global C4I 
capabilities suited for high intensity warfare. 

 o No UN or international C4I organization will be as remotely effective as a US- 
dominated command structure, or as able to execute high tempo joint operations 
with the same effectiveness.  The US will not transfer its assets to the UN, the 
UN cannot afford to re-create them, and the assets can only be effective if a core 
group of forces is constantly trained to use them. 

o Coalitions without the US will face major operational limits relative to the UN 
forces in Desert Storm. High volume, long distance, secure, and intelligence 
related C4I systems are likely to be critical operational problems in mid to high 
intensity conflicts, and could prove critical in many multi-national peacekeeping 
and low intensity operations. 

o The shift to satellite communications created a demand that rapidly exceeded 
supply. This affected virtually every aspect of communications and intelligence 
activity, and potential demand continued to growth throughout every day of 
Desert Shield and Desert Storm. The upgrading of many systems, especially the 
DSCS, is clearly needed and is underway.  

o In spite of its satellite capabilities, the US had inadequate Army and Marine 
Corps tactical communications. Desert Storm demonstrated the need for rapid 
conversion to modern long-range secure digital communications systems to 
support AirLand and high-tempo military operations. It also demonstrated the 
need for more demanding tests of interoperability and capability for joint power 
projection in mid-intensity and high-intensity conflicts, and for the further 
examination of problems in the range and poor weather performance of tactical 
communications systems.  

 These lessons do not imply, however, that the solution is always more equipment, 
more sophistication of C4I/BM systems, or more centralization. Some aspects of the 
growth of C4I/BM systems during Desert Shield and Desert Storm revealed a tendency 
to overburden various echelons with communications, and layer systems without proper 
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regard to the delegation of authority and the practical limits of the ability to use 
information at given levels of command. Because C4I/BM systems were improvised 
under the pressure of a continuing crisis, the answer to virtually every problem tended to 
be to rush in more equipment or layer more complexity. This, in turn, placed more strain 
on equipment and systems capabilities and might have led to considerably more serious 
problems if UN Coalition had faced a more capable opponent or had had to exercise 
C4I/BM in more complex ways -- such as adding a major amphibious operation to 
AirLand operations, or fighting a more intensive naval battle.  
 Similarly, it is far from clear that trying to meet all the potential demand for 
added satellite communications capability is cost-effective, or that unconstrained growth 
of space communications systems is a lesson of the Gulf War. Some analyses of the 
lessons of the war do focus on the need for larger satellite systems, a reactive satellite 
capability for major contingencies, and the modernization of older satellites. The may 
well be a need for a comprehensive and ongoing US effort to create an improved 
satellite and communications architecture for major regional contingencies. However, 
creating ever more complex and expensive solution to the C4I/BM problems of the Gulf 
War is clearly  not an affordable answer for nations other than the US, and may be 
unaffordable for the US as well.  
 The Gulf War may be a warning that the US also needs to fundamentally rethink 
its C4I/BM architecture to the need for some kind of satellite and high cost system, 
rather than continuing to provide increased equipment and capability. In practice, the 
answer to "how much is enough?" cannot always be "more!" It also cannot be 
improvisation, where the alternative to "more" is often "failure". The Gulf War is also a 
lesson that the search for simplicity, independence of operations, and the proper 
delegation of command authority, remains just as important an answer to the C4I/BM 
problem of the Gulf War as more equipment and higher technology.  
 

The Value of Critical New Elements of Command and 
Control: The Impact of Global Weather and Navigation 
Systems 

 Many members of the Coalition had greatly improved their night vision and all-
weather warfare capabilities for both air and land operations. As will be discussed 
throughout the following chapters, these improvements played a major role in the UN 
Coalition's success in strike/attack operations and in the encounters between Coalition 
and Iraqi armor. There were, however, two US systems that played an important role in 
providing the Coalition with additional C4I/BM capability, and in ensuring the 
coordination of operations at high tempos of combat. 

o Defense Meteorological Satellite Program (DMSP): The Gulf War was the first 
war to be fought with support from advanced weather satellites.417 The UN 
Coalition made use of three Defense Meteorological Satellite Program (DMSP) 
satellites, for both air land operations, with the central dissemination of most data 
to the UN ground forces from  the USAF ground station in Riyadh.  The US 
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Army used commercial terminals in the field, because the larger military Mark 
IV van lacked mobility, and placed a high air load requirement.  
Weather data is important in all conflicts, but was of special importance in 
Desert Storm because the weather was bad from G-Day to the end of the conflict, 
and because of record rains, sandstorms, and smoke from the oil fires of nearly 
700 wells. Cloud ceilings at 10,000 feet over Baghdad and Kuwait were twice as 
frequent as was predicted before the war, and possibly the worst in 14 years; 
Nearly half of the attack sorties that aborted or failed to hit their targets early in 
the weather were due to weather. The DMSP was important in predicting the 
windows in the weather when UN strike/attack aircraft could see their targets, 
and in planning the right munitions loads and strike profiles to deal with poor 
weather conditions. It also played a major role in allowing UN land forces to 
take maximum advantage of their all-weather and night vision systems., in 
countering fogs and bog areas.418 
One of the lessons of Desert Storm is the need for smaller and more portable 
military terminals that can receive and disseminate high resolution weather data. 
Another lesson is that expanding the depth of the battlefield and the tempo of 
operations requires  excellent theater-wide weather data, and the ability to 
accurately predict transient weather conditions over both the expanded battlefield 
and interdiction targets. 
o The NAVSTAR Global Positioning System (GPS): The ability to target and kill 
at long ranges, to fight at night and in poor weather, to move rapidly across 
rough and sandy terrain, and to navigate precisely are all critical aspects of 
Desert warfare, and "owning the desert". It is one of the anomalies of Desert 
Storm that Iraq was sharply inferior to the UN in all four areas, and that it was 
forces trained and organized to fight in Western Europe -- not in Iraq -- that 
"owned the desert." Many of the reasons for Iraq's failures have already been 
discussed, but the NAVSTAR Global Positioning System (GPS) played a key 
role in allowing Coalition forces to precisely locate themselves in real time and 
use a common reference, regardless of the visibility and terrain features.  
Early deployments of the GPS immediately demonstrated the value of the system, 
and created a demand far greater than US planners had anticipated. The GPS 
came to be used for  aircraft and helicopter navigation, for precisely locating 
forward air controllers and electronic intelligence systems, guiding maneuver 
units, individual tanks and LAV's, reducing fratricide, locating artillery and 
mines, fixing positions during mine clearing operations, and for providing launch 
coordinates for ships firing cruise and SLAM missiles.419  
Exercises quickly showed that the GPS system helped free Coalition land units 
from being road bound, and greatly improved the tempo of land operations. They 
also proved to be of great value in allowing helicopters to navigate over an often 
featureless desert and water.420 Demand rose steadily and the official US count of  
authorized GPS receivers rose to 842 military receivers (16 meter best accuracy) 
and 4,490 commercial receivers (25 meter best accuracy), and there may well 
have several hundred more unofficial commercial units. The number of 
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authorized receivers in the Saudi and European Coalition forces rose from 24 to 
2,000-2,500.421 
The GPS became so popular that it raises several lessons about future warfare: 
First, military forces need to be fully equipped with GPS receivers and adequate 
coverage needs to ensure their ability to provide accurate latitude, longitude, and 
altitude data. Second, all US and friendly forces need to be equipped with ample 
numbers of secure military units with cryptographic capabilities, and be trained 
to use them. Third, regardless of pressures from civilian users, more advanced 
methods are needed to ensure that potential enemies cannot use the system or get 
misleading results, and the US needs to make extensive use of the ability to 
intentionally corrupt the data being provided to non-secure units, and develop 
deception techniques to surprise and disrupt enemy forces using commercial 
units. Fourth, friendly forces need to be instructed not to use commercial units in 
wartime, when misleading results could present operational and fratricide 
problems. Finally, there are some indications that the current corruption 
technique only degrades accuracy and does not support major deception 
operations. This needs careful evaluation, particularly in view of the potential 
use of such systems in cruise missile guidance.422  

Lessons for Countervailing Strategy: Iraqi Command, 
Control, Communications, and Battle Management 
(C4/BM) 
 There is little point in going into great detail about the Iraqi C4I/battle 
management system. Its major problems have been summarized in the previous chapter, 
and insufficient data are available to assess the detailed impact of its organizational and 
technical weaknesses, or to separate out the problems caused by authoritarian over-
centralization, weaknesses in doctrine and tactics, and problems inherent in the system.  
 The Iraqi system did have strengths as well as weaknesses. It used optical fibers, 
and made extensive use of modern radio communications, and land lines -- including 
some that were hardened. There were coaxial land lines running next to the Tigris and 
Euphrates from Baghdad to Basra, westward towards Jordan, and north to Mosul. There 
were fixed and mobile microwave relays that duplicated these land lines, and there were 
fiber optic lines running along the strategic pipeline from Baghdad to Basra and into 
Kuwait. There were at least four massive bunkers to protect the leadership (under the 
new Presidential Palace, and in North Taji, Al Firdos, and Abu Ghurayb), and Saddam 
Hussein had a group of 24 Bluebird trailers that he used as mobile leadership site.423  
 Table 4.3 provides a rough picture of the sheer scale and complexity of the Iraqi 
C4 system -- although it ignores thousands of smaller command and communications 
node. The Iraqi system also had many different centers, include several massive 
underground sheltered facilities. Coalition targeting data list a total of over 690 major C4 
sites, and 270 military leadership and support sites, plus well over 1,000 other sites with 
some sort of major C4 facility.424  



Lessons of the Gulf War 243 

 These features allowed the Iraqi system to retain considerable capability and 
connectivity in spite of the Coalition bombing effort.  Although the Coalition flew 
nearly 600 strike sorties against Iraqi C4 sites, and nearly 300 against leadership targets,  
-- including over 400 F-117 stealth strikes, some cruise missile strikes, and a limited 
number of F-111 strikes -- it did not prove possible to effectively "decapitate" the Iraqi 
leadership or even shut down many major telecommunications capabilities. The 
Coalition faced too large a target base, it was too well protected, and effective UN air 
and missile strikes meant massive strikes on civilian buildings, facilities which were also 
used as civil defense centers, and urban bridges (which were used to protected fiber 
optics in river crossings). 425 
 In practice, however, it was the weaknesses in the Iraqi system that prevailed, 
and the following list of weaknesses may well be an important lesson in the kind of 
weaknesses that can be expected in other Third World forces: 

o Authoritarian over-centralization and intervention: Far too much of the Iraqi 
C4I/BM system reported to Baghdad or could be bypassed by Saddam and the 
Ba'ath elite. At the same time, it was organized and accustomed to micro-
management at the political level. 

o Compartmentation: The system was divided into many separate sub-systems that 
had severe difficulty in "talking" to each other. These occurred at the inter-
service, branch, and regional level. They also affected some aspects of 
communications between the Revolutionary Guards and regular army. 

o Lack of secure communications: While extensive secure communications did 
exist, the Iraqi system was at best capable of commercial levels of security, and 
was vulnerable to Coalition COMINT and SIGINT capabilities. Iraq tried to deal 
with vulnerability this by radio and emitter silence, but this -- in turn -- severely 
limited operational capabilities.426 

o Hierarchical  non-redundant  centers and nodes: In some cases, the system 
could not effectively recover from the loss of a major headquarters of facility at 
the top. It could not reconnect around a missing node. 

o Rigidity: Far too many procedures were too rigid. Little or no training existed in 
rapidly adapting C4I/BM systems to new functions or adapt to changes in the 
nature of battle. 

o Lack of automation, inadequate software, use of partially incompatible foreign 
systems, over-reliance on voice or low rates of communication: The Iraqi system 
was tailored to the much slower pace of the Iran-Iraq War and peacetime needs. 
It lacked adequate automation, and doctrine and training for anything 
approaching the UN air campaign and AirLand battle. 

o Ground controlled intercept (GCI) system: Iraq's air defense capabilities were 
crippled by the adoption of some of the worst aspects of Soviet C4 capabilities. 
Fighter combat was heavily dependent on being successfully vectored to targets 
by secure survivable ground centers using survivable radars under conditions 
largely immune to enemy electronic warfare -- a problem compounded by poor 
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fighter pilot training and limited on-board radar and avionics capability. This was 
a lesson that also struck some Russian observers.427   

o Design defects and over-centralized control of surface-to-air missile defenses: 
The problems created by a reliance on GCI intercepts was compounded by a 
ground-based C4/BM system to control heavy surface-to-air missile units that 
attempted over-centralized control from regional and national centers that had 
problems in compensating for the loss of a given  center. The French built KARI 
(Iraq spelled backwards in French) system was designed to cover Baghdad, 
Basra, the northern oil fields, and Scud launching sites in the west, but left most 
of the country open, including the KTO. It also left Baghdad open to attacks that 
flew directly north from Saudi Arabia.428  

o Lack of armored maneuver warfare C4: Iraq had developed the ability to execute 
effective pre-planned armored attacks and counter-attacks during the Iran-Iraq 
War, and exploit them independently at the divisional level. It created a massive 
system of land lines and microwave communications in the KTO. It did not, 
however, have a mobile system capable of theater or corps level management of 
fluid armored battles, particularly in dealing with an enemy with equal or 
superior armored or air capability. Its land force C4 systems could only manage 
maneuver warfare effectively in a climate of success.  

o Lack of war fighting training and doctrine: In case after case, Iraq had never 
attempted to develop a pre-war doctrine and training capability to test the 
limitations of its system, to develop a doctrine for fighting an enemy with 
modern air and armored forces, and to training its officers at mid and high levels 
of command. Command post and field training exercises were infrequent, 
compartmented, and unrealistic. 

o Over reliance on physical security: Iraq had many well sheltered facilities that 
were well protected with air defenses. It does not, however, seem to have had 
any realistic picture of their real world vulnerability to complex attacks. UN 
restraint in attacking civilian targets was often the only reason some major 
targets retained significant capability. It other, more exposed, cases the 
"protected" target was destroyed by systems like the F-111A "stealth" attack 
fighter using laser guided bombs.429 

 The problem that Iraq faced was not that its system did not work in peacetime, or 
that it had not met the needs of the Iran-Iraq War. It was that the Iraqi system was totally 
unsuited to defending against the kind of AirLand battle that the UN Coalition forced it 
to fight. 
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Table 4.3 
 

Iraqi Command and Control Centers and Related Facilities 
Involved in the Gulf War 

 
Type                                                    In Iraq                             In Kuwait                       Total______ 
                                        July, 1990  Jan, 1991   June, 1991   Jan, 1991  June 1991   Jan, 1991  June 1991  
Command, Control and 
Communications 
Telecommunications 201 604 582 38 38 642 620 
Offensive Air C2 19 20 19 1 1 21 20 
Air Defense HQ  24 152 127 2 0 154
 127 
Electronic Warfare 26 37 36 11 10 48 46 
Surface-to-Surface  
Missile HQ  
National, Combined, 
 Joint Commands 1 6 6 10 2 16 8 
Ground Force HQ 47 104 102 13 11 117 113 
Naval HQ and Staff 3 3 2 1 1 4 3 
    Sub-total  321 926 874 76 63 1,002
 937 
 
Government Control 
Government Control Centers 15 52 50 1 1 53 51 
Government Bodies 13 17 17 5 5 22 22 
Non-military Ministries 2 4 4   4 4 
and Bodies 
Unidentified 4 4   4 4 
Government Trade/Commerce  
Civil Defense (Military) 1 2 2   2 2 
     Sub-total 31 79 77 6 6 85 83
      
Non-Communications Electronic 
 Installations  
Radar installations   
Radar collocated with SAM sites 
ATC/Navigational aids 
Meteorological radars 
    Sub-total 450 502 489 61 2 563 491 
 
Total Command and Control 
Related 802 1,507 1,440 143 71 1,650 1,511 
 
Note: This table does reflect a legitimate build-up in Iraq facilities, but it also represents the results of a 
massive US defense intelligence effort to find new targets. It is illustrative, and precise numbers cannot be 
derived from the available data. Blank spaces indicate either zero or data unknown. The source material 
does not permit a distinction. 
Source: Adapted from the DIA automated files summarized in Eliot Cohen, ed., Gulf War Air Power Survey, Volume 
V Washington, GPO, 1993, pp. 217-219. 
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Lessons For Coalition Warfare And International Peace 
Making: Desert Storm Versus Future Wars 
 There are obvious risks in generalizations about the lessons of the Gulf War for 
future coalition warfare and international peace making. Bosnia and Somalia have 
already provided grim lessons in the fact that the UN and member states will treat 
different conflicts very different, and that specific contingencies have specific needs. In 
fact, military history shows that victory is generally the result of adapting command and 
control to specific contingencies, rather than trying to impose existing or preplanned 
systems on reality. 
 As the previous analysis has shown, however, the success of the UN in Coalition 
in the Gulf War was critically dependent on a fundamental shift in the tempo and 
intensity of conflict, and the integration of maneuver, attrition, and support. These 
changes in warfare, in turn, were dependent upon: 

o Having time in which to solve C4 problems which no member of the Coalition 
could have dealt with without months of effort 

o Resolving national roles and missions and clearly defining them in every aspect 
of command and operations 

o Creating a unified co-located joint command  
o Finding ways to establish de facto unity of command and control in key 

functions 
o  US ability to deploy a wide range of high technology command and control 

systems 
o Providing friendly forces with the required range of equipment to use US 

systems and be interoperable with US forces   
 These factors are both lessons and a warning. There is often a tendency at the 
political level to assume military capability, rather than ensure it. As is true of virtually 
every aspect of Desert Storm, the fact that Iraq granted the Coalition more than five 
critical months in which to ensure military capability it did not have at the time of Iraq's 
invasion of Kuwait is a lesson that enemies can learn as well as friends.  
 The US is already changing many aspects of its C4/BM systems to reflect the 
lessons of the Gulf War. A major effort is underway to make all aspects of the USAF, 
US Navy, and US Marine Corps air C4I/BM system fully interoperable. The basic 
structure of the JFACC and ATO are being preserved, but the ATO process is being 
greatly accelerated and simplified for joint and coalition warfare, producing supporting 
communications, computer, and intelligence systems that will be more sophisticated, 
interoperable, and quick reacting.430 
 However, resource problems are limiting the pace of these improvements, and 
the US still seems to lack any clear doctrine for providing packages of the necessary 
equipment to friendly forces, to help them develop an independent level of capability in 
terms of training, doctrine, and the acquisition of less capable equipment. Such resource, 
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modernization, and organization problems are also far more serious in European forces, 
and in most of the major regional power the West might have to cooperate with in a new 
major regional conflict. This includes South Korea, Japan, and the Southern Gulf states. 
 One lesson is certain: Cooperative and coalition warfare cannot be fought using 
rhetoric and doctrine as substitutes for adequate C4I/BM warfighting capability. At 
present, most forms of coalition warfare would mean at least several months of 
preparation to create interoperable and effective C4I/BM systems for mid and high 
intensity coalition operations outside the areas where the core of such capabilities 
already exist. Further, creating such capabilities could be just as critical in low intensity 
contingencies where such capabilities would be critical to reducing coalition casualties 
and collateral damage, and executing complex politically-dominated battles or peace 
keeping efforts. 
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Chapter Five: Intelligence and Net 
Assessment 

 Like command and control and battle management, the lessons to be drawn from 
intelligence during the Gulf War are not only valuable in themselves, they lay the 
ground work for understanding many of the other aspects and lessons of the war. This is 
particularly true when intelligence is broadened to cover net assessment, and 
intelligence-related policy. A narrow definition of the role of intelligence not only gives 
intelligence responsibility for actions and priorities that were often beyond its control, it 
ignores critical problems and issues that need to be transformed into lessons for the 
future. 
 Any such, analysis, however, must be shaped by the fact that the Gulf War was 
in many ways a war between a  Coalition that could "see" and an Iraq that was "blind." 
The COALITION had a near monopoly of sophisticated intelligence, reconnaissance, 
near real time analysis capability, and secure communication and dissemination assets. 
In addition, the Coalition could secure its territory against most Iraqi over flights and 
incursions, while Iraq effectively had "open skies," with basic intelligence problems 
greatly reinforced by the rigidities in its strategy and tactics, decision making, and 
command and control process.431 
   This war between the "seeing" and the "blind" shaped each side's ability to 
understand the other's military actions and capabilities throughout Desert Shield. It 
affected every aspect of battle management during Desert Storm, including such basic 
military functions as targeting. Superior intelligence played a key role in every aspect of 
Coalition operations, in giving Coalition forces superior effectiveness, in allowing the 
Coalition to react to Iraq, in achieving surprise and a superior tempo of operations, and 
in reducing Coalition casualties. 
  Yet, Desert Shield and Desert Storm were also a demonstration of the proverb 
that the "one-eyed man is king in the kingdom of the blind." In spite of its many 
advantages, the Coalition did make serious errors and faced many limitations. The 
strategic intelligence effort seems to have been a failure both before and after the war, 
and there were many procedural and technical problems  -- some of which were the 
product of the fact that the US had not yet adapted much of its intelligence system from 
a focus on the Soviet Union and Warsaw Pact to Third World threats, and many key 
systems were still in transition.432 

Lessons for the Future: Key Weaknesses in the Coalition 
and US Intelligence Efforts  
 Many of the strengths in the Coalition intelligence effort are obvious: 
Intelligence was adequate to support one of the most decisive military victories in 
history. The weaknesses are more difficult to put in perspective. First, the overall 
strengths of Coalition forces offset the impact of the weaknesses in the Coalition 
intelligence effort -- at least in terms of shaping the course of the battle. Second, only a 
limited number of intelligence problems have been publicly documented since the war, 
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and any assessment of some potential problems must be speculative. Third, it is not 
always possible to clearly separate intelligence problems from operational problems, or 
intelligence from reconnaissance. And finally, the record does not always make it 
possible to determine whether intelligence was to blame or the policy maker's 
unwillingness to listen. 
 Table 5.1 attempts to provide an overview of the weaknesses in the Coalition 
effort. Some of these weaknesses have already been discussed in depth, and others will 
be discussed in this chapter. Some of these judgments, however, are tentative and 
highlight areas for further investigation. They are based on unclassified interviews and 
articles where the truth is generally unclear. While it still seems possible to provide 
useful lessons as to what will be needed in the future, full validation would require  
extensive all-source analysis of classified intelligence, operations, and policy data -- an 
analysis which can only be done within the US government. 
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Table 5.1 
Coalition Intelligence Weaknesses In Desert Storm 

 
o Dependence on US assets: Virtually all of the high technology collection systems, analytic support, and 
secure communications were US national assets. The Coalition would have lacked its advantages over Iraq 
without US participation. 
 
o Failure of strategic intelligence: While policy makers received adequate warning that Iraq might invade 
Kuwait, they did not act on this warning. US policy makers, and those in most other nations in the 
Coalition, made the mistake of focusing on their estimate of Iraq's intentions during the period before its 
invasion of Kuwait, and failed to adequately assess the risks posed by its capabilities. 
 
o Lack of adequate computer capability, software, and networking: The Gulf War has led many US 
analysts to change the term "C3I" to "C4I" The new fourth "C" stands for computer. It became clear 
throughout the Gulf War communications, intelligence, and processing activity that the computer is a 
critical element of warfare, and that most of the C4I activities in Desert Storm suffered from a lack of 
adequate computer capability, software, and networking. The need to create greatly improved and 
interoperable uses of computers is a major lesson of Desert Storm.  
 
o Inadequate coordination and inability to meet theater needs: The US intelligence effort required large-
scale reorganization to improve its focus and coordination, and a massive restructuring to create in-theater 
intelligence capabilities that could meet theater needs. Peacetime national intelligence structures could not 
meet the needs of mid or high intensity conflict.  
 
o Failure to anticipate the intensity of war: The US found that the workload of required intelligence tasks 
was often two to four times the load anticipated from previous exercises and planning activities, and 
virtually every aspect of tactical and theater intelligence activity required faster action-reaction times than 
have previously been planned and exercised.  
 
o Lack of prior US collection and analysis priority:  The US had not allocated sufficient resources to deal 
with key regional threats. It had critical shortfalls in language specialists.433 
 
o Lack of qualitative analysis and over-emphasis on order of battle and quantitative measures: As has been 
discussed in the previous chapters, many intelligence estimates before and during Desert Storm 
exaggerated the size and capability of the Iraqi theater. This was largely because of a reliance on the 
theoretical strength indicated by Iraq's order of battle and desired unit strengths. 
 
o Estimates of probable US and Coalition casualties: While intelligence is only one element of the effort 
to predict possible casualties, Desert Storm revealed that the US lacked a structured or agreed way of 
predicting probable casualties in regional conflicts. This exaggerated the perceived risks in Desert Storm, 
and might lead to under-estimating them in future conflicts. 
 
o Lack of an effective targeting system.: The intelligence community could not provide either air or land 
commanders with timely or accurate targeting data. Air commanders essentially bypassed the intelligence 
community. Land commanders often were deprived of coverage because of insufficient assets.  
 
o Lack of interoperability and interconnectivity: Many intelligence or intelligence-related systems could 
not talk to each other, and many that could communicate presented major problems in terms of delays, 
non-standard information, and lack of capability to process imported data. 
 
o Failure to develop adequate capabilities to exploit space intelligence assets and national technical means 
in regional conflicts: The US was not ready to make effective use of its space-based and national 
intelligence assets to support theater commanders in regional conflicts. Coverage and support often had to 
be hastily improvised or was inadequate . 
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o Lack of in-theater assets: The US could not deploy sufficient in theater intelligence assets to support 
some of its AirLand battle concepts. Support was particularly inadequate for ground commanders. 
 
o Lack of a clear doctrine relating to the direct support of battlefield commanders: There are few 
indications that the US or its allies had developed and exercised an adequate doctrine for providing direct 
intelligence support to battlefield commanders during Desert Storm, and some capabilities could not be 
improvised on a timely basis. 
 
o Inadequate secure communications and dissemination: In spite of major improvements in US secure 
communications and dissemination capabilities, many systems could not handle the stress and demands of 
the AirLand battle. 
 
o Problems in "fusion:" Many key intelligence functions, such as support of air targeting, were highly 
compartmented. The US lacked the capability to fully integrate a number of intelligence activities, and 
particularly to do so on a near-real time basis. 
 
o Lack of adequate near real time capabilities: While US C4I reacted faster than in any previous conflict, 
it still was not fast enough to meet the needs of the air campaign or AirLand battle. 
 
o Lack of battle damage assessment (BDA) capability: US forces were the only Coalition forces trained 
and organized to conduct battle damage assessment based on a large scale air campaign and AirLand 
battle. The US battle damage assessment effort, however, was poorly coordinated, and had many 
organizational and technical limitations. 
 
o Choice not to analyze Iraqi casualties: As a result of US influence, the Coalition deliberately decided not 
to collect and analyze data on Iraqi casualties. The resultant emphasis on attacking things, rather than 
people, help deprive the Coalition of an understanding of the impact of the air battle, and left it unable to 
conclusively rebut charges that it had inflicted massive casualties on Iraqi forces after the war. 
 
o Inability to properly characterize Iraqi Scud forces and target them: Intelligence failed to properly 
characterize the Scud threat, and support the kind of time urgent target to allow the Coalition to use its air 
resources to effectively attack Iraq's mobile Scud launchers. 
 
o Inability to predict Iraqi capability to produce and deliver weapons of mass destruction: The intelligence 
community provided good strategic warning of Iraq's efforts to develop weapons of mass destruction, but 
could not provide an accurate characterization of some key aspects of the effort, adequate targeting data, 
and an accurate assessment of Iraq's war fighting capabilities and willingness to use them. 
 
o Inability to predict the impact of Coalition actions on Iraq's politics after the cease-fire:  It is not clear 
whether the failure to analyze the possible outcome of different kinds of conflict termination in the proper 
depth was an intelligence or policy failure. It seems to have been principally the latter, but was a major 
problem. 
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Finding Alternatives to US Intelligence: The Problem of 
Coalition Dependence On US Assets 
 The US was scarcely the only nation providing intelligence during the war. 
Officers from Britain, Canada, and Australia were fully integrated into USCENTCOM 
intelligence operations. The RAF used six Tornado GR.1 reconnaissance aircraft to fly 
sorties as part of an integrated intelligence and reconnaissance effort. Saudi aerial 
reconnaissance supported the common effort, and Saudi 10 RF-5Cs provided 
reconnaissance coverage of the border areas, as well as during Desert Storm. British and 
French Jaguars flew reconnaissance sorties, and French Puma Helicopters with moving 
target indicator radars provided useful tactical data. Arab states inside and outside the 
region provided counter-intelligence data, and helped deal with the threat of terrorism 
and unconventional warfare. Other members of the Coalition made significant 
contributions to human intelligence (HUMINT), electronic intelligence, reconnaissance, 
and analysis.  
 At the same time, the Gulf War intelligence effort was managed by 
USCENTCOM staffs, dependent on US collection systems for virtually all of its satellite 
coverage;  roughly 90% of all airborne coverage was dependent on US secure 
communications and dissemination capabilities, and on Arabic-speaking US intelligence 
officers in the Coalition Coordination, Communications, and Integration Center (CCIC) 
for intelligence support and integration.434  

 The Impact of Intelligence Satellites 
 US space assets played a major role in Coalition intelligence activity. Any 
description of the role of these intelligence satellites is limited by the need to rely on 
unclassified material, much of which is speculation, even when it appears to provide 
"insider" details. It is also difficult to separate accounts of satellite imagery from 
imagery that was actually obtained by fixed wing aircraft. In broad terms, however, the 
Coalition had access to several major groups of US satellites listed in Table 5.2. These 
satellites included the KH-11 imagery satellites, the Lacrosse radar imaging satellites, 
signals intelligence satellites, and the Defense Support Program satellites used to detect, 
characterize, and locate the launch of missiles. 
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Table 5.2 
 

US Intelligence Satellites Used in Desert Storm435 
 

o The Keyhole or KH-11 series imagery satellites  have different mixes of 
capabilities that have improved steadily over time. They include three satellites 
launched during 1984-1988, that are reported to provide visible imagery with an 
optimal resolution of six inches, and broader area coverage. They are also 
reported to include two to three improved KH-11s with advanced sensors and 
additional maneuvering propellant. Unlike the older KH-11 satellites that are 
reported to be able to alter their coverage, rather than fly predictable north-south 
orbits over Iraq. Weather can seriously restrict imagery coverage, and Iraq had 
cloud or oil smoke coverage during about 50% of the passes made by KH-11 
systems. The Keyhole series also lacks wide area or synoptic coverage and plans 
to provide such coverage had been canceled before Desert Storm for funding 
reasons.436 

 
o The Lacrosse radar imaging satellite was launched in 1988, and was designed to 

find Warsaw Pact armor through cloud coverage. It can provide imagery in all 
weather and light conditions, and provided thousands of images during Desert 
Storm. It was used for targeting and damage assessment (fixed images in the 
same location were assumed to be an indication of damage). It only passed over 
Iraq twice a day, and cannot characterize vehicles by type and since it takes time 
to down-link and process data -- generally a minimum of 15-20 minutes.437  

 
o The US provided a range of signals (SIGINT) and electronic (ELINT) 

intelligence platforms. These platforms included collection capabilities on the 
KH-11 and two dedicated satellites, sometimes called "Vortex" and "Magnum". 
These satellites were designed primarily to collect telemetry, but some reports 
indicate they could intercept key communications and command messages and 
characterize electronic emissions throughout Iraq.438 

 
o The  Defense Support Program (DSP) satellite uses 12 foot infrared telescopes 

with 6,000 detectors to see the infrared plume from Scud launches and even the 
afterburner plumes from fighters flying over the Gulf. These satellites detected 
Iraqi Scud launch tests in December, 1990, and could provide launch detection 
and location data in real time to E-3A, E-8, and Patriot units during the war. 
They are reported to have an optimal launch location capability of thirty nautical 
miles, and the location data take several minutes to process. The DSP satellites 
have some ability to characterize the specific type of missile being launched and 
to locate its launch position. The DSP deployed in the Gulf did not have the 
ability to locate launches accurately enough for air strike purposes. Discussion of 
improvements for counter proliferation is still in the planning stage.439 
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There is no doubt that such satellites provided the Coalition with vital data. They 
provided intensive coverage of Iraq during Desert Shield, when the Coalition 
reconnaissance aircraft did not overfly Iraq. They supported the threat estimation and 
targeting efforts, and the preparation of many detailed aspects of the air and land 
offensives. This is a critical lesson for future wars because -- regardless of the trade-offs 
between satellites and airborne platforms -- airborne platforms may be unavailable until 
wartime, and the intelligence preparation for Desert Storm involved massive satellite 
coverage and 100,000s of thousands of images. 
 At the same time, satellites cannot perform miracles. Most satellite imagery is 
not as good as the imagery provided by an aircraft like the U-2 -- which can directly 
overfly a key target and acquire images at shorter distances and less severe angles. 
Coverage is severely limited by the number of satellites, the area they can cover with 
high resolution imagery, weather factors and night, the use of decoys and covered 
facilities, deception techniques, communications security, and imagery security. Iraq 
used all of these techniques with mixed success. 
 Satellites do not provide an all-seeing eye. Weather, sunlight, heat contrast, and 
radar contrast are a factor. Accurate decoys are a problem. Coverage of roofed buildings 
is difficult and of sheltered buildings is impossible -- particularly when the deep 
sheltering  takes place after the building is roofed, as was sometimes the case in Iraq. 
The US had decided to delay the deployment of a wide area surveillance satellite before 
Desert Storm, and found that it had serious trouble in integrating various satellite and 
fixed wing collection data into a broad picture of the battlefield. This led the US Space 
Command to argue strongly for such coverage after the Gulf War.440 
 High resolution coverage is only available at the cost of imaging a limited area or 
preparing a mosaic of hundred or thousands of images. If the satellite is at a high angle 
of obliquity from its target, coverage is less accurate. Optimal resolution is not normal 
resolution and the detail is often lacking to make accurate assessments even when 
imagery is available. Repeated coverage is often needed, and satellite data must be 
correlated or "fused" with intelligence from other sources. 
 The number of satellites and launch capabilities is limited. While Chapter Four 
shows that the US increased its intelligence coverage during the Gulf War, it lacked 
adequate surge capability, and tactical satellites to provide the direct support of combat 
commanders. The US Space Command concluded that the need for such a tactical 
satellite capability was an important lesson of Desert Storm. Similarly, the US used its 
existing LANDSAT satellite to provide multi-spectral coverage for  mapping, scene 
change detection, trafficability analysis, and terrain analysis for many aspects of desert 
warfare, but found that substantial enhancements would be needed to provided the full 
level of support needed for tactical warfare.441  
 One key lesson of Desert Storm is that the threat assessment and targeting effort 
required months of satellite coverage after Iraq's invasion of Kuwait. Without that 
reaction time, the satellite system could not possibly have supported the targeting effort 
or other key war fighting activities. This strongly indicates that the US should prepare 
war fighting coverage of major regional threats in peacetime, and be prepared to attack 
nations like North Korea, Iran, and Iraq in the event of a sudden or surprise attack. 
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 At the same time, one must be careful about projecting lessons based on a near 
US monopoly of intelligence satellites into the future. Commercial satellite coverage at 
the time of Desert Storm had limited resolution and all-weather coverage. They were 
limited to a maximum of about 10 meters resolution in black and white and 20 meters in 
color -- when resolutions of at least 4-6 meters are needed to accurately identify many 
military targets. In fact, this problem arose during the Gulf Conflict. Owners of key 
commercial satellites, like the French SPOT Image and Russian systems, supported the 
Coalition and did not provide data to Iraq during the war. Iraq did, however, purchase 
massive coverage of Kuwait and Saudi Arabia from France and Russian before the 
conflict, and used US weather satellites throughout the war.442 
  There are indications that a much wider range of commercial satellites with one-
half meter resolution and at least limited all-weather capability will be available in the 
future. These satellites are likely to increase in number to the point where they provide 
increasing coverage of many Third World crisis areas that now receive limited coverage 
because they do not produce high revenues.443 
 There is no clear way to prevent an aggressor state from using such satellites to 
prepare for war over a period of months and years, to use them for targeting purposes -- 
including targeting long range missiles and aircraft and weapons of mass destruction. It 
is at least possible, that such a state will attempt to create "fronts" or cover organizations 
that would obtain such data in the event of war, and it is unclear what constraints will 
really exist in providing commercial satellite data to belligerents once war takes place. 
This is a significant issue for the UN and international community, and one that may 
require careful monitoring of commercial satellite activity in peacetime to determine 
when war fighting data is being sought. Information is a two edged sword, and can be 
used to kill and repress as well as to free.444 

 The Role of Key Airborne Platforms 
 Table 4.1 shows that the Coalition flew a total of 2,406 theater fixed-wing 
reconnaissance missions once Desert Storm began, plus 147 slide-looking aperture radar 
missions with light OV-1D and RC-12 aircraft, and 683 observation sorties with aircraft 
like the A-6, F-16, F/A-18, and S-3B. Table 4.1 also shows that the US flew 2,894 of the 
3,236 reconnaissance sorties flown during the Gulf War -- the US flew 89% of all 
Coalition sorties. The US also provided a wide range of intelligence aircraft or aircraft 
that are dual capable in the intelligence role. Some were primarily command and control 
or electronic warfare platforms, but still played an important role in intelligence.  
 The capabilities of these reconnaissance systems are summarize in Table 5.3. 
Many collected data during Desert Shield, but their activity and coverage increased 
sharply in Desert Storm, when they were permitted to overfly Iraq and the US 
concentrated its intelligence assets to provide wartime coverage. It is important to note, 
however, that aircraft have the same inherent limitations of numbers relative to space as 
all intelligence collection platforms. They cannot fly all the time over every area. They 
can be countered by camouflage, shelters, deception, and decoys. Many aircraft have 
collection systems whose sensors are affected or degraded by weather and special 
conditions like oil fires. ELINT and SIGINT aircraft can be countered by emission 
control, signals control use of land lines, and a wide range of other counter measures.   
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 It is equally important to note that airborne platforms are only as effective as the 
associated system to process and disseminate the data they collect. The aircraft in Table 
5.3 were supported by an extensive US analysis and dissemination system, a number of 
US sea-based collection systems, and by "fusion" with the information provided by other 
assets such as the US ground stations which collect signal intelligence in the area. 
According to one source, these ground stations included sites in Turkey, Saudi Arabia, 
the UAE, and Oman.445 Such sites are sometimes limited in range of their coverage, but 
they can provide sophisticated 24-hour a day coverage, analysis, and real-time 
dissemination capabilities. 
 Further, impressive as these assets were, they were not adequate to meet the 
needs of the AirLand battle. The Coalition flew an average of 75 reconnaissance sorties 
per day but it also flew average of 1,600 strike sorties. There was a continuing shortage 
of reconnaissance assets. Reconnaissance data was inadequate for threat characterization, 
targeting, and damage assessment  purposes. This need to support "C4/BM" activity 
with proper in-theater "I" activity is another lesson of the war.446 



Lessons of the Gulf War 257 

Table 5.3 
 

Major US Intelligence and Reconnaissance Aircraft Used  
in Desert Storm - Part One 447 

 
o E-3A AWACS, flew missions of 11 hours without refueling and 12 hours with refueling. It 

normally flies about 110 miles behind the border or combat area. At its normal mission 
altitude of 29,000 feet, it can detect small fighters flying 200 feet at ranges of 175 NM, 
medium sized targets at 240 NM, and large bomber-sized targets at high altitudes at ranges up 
to 360 NM. The AWACS can also provide maritime surveillance for most small and large 
ships, with some loss of coverage depending on ship size and material and sea state. The US 
E-3As were equipped with ELINT and some SIGINT capability. A total of 11 USAF and 5 
Saudi E-3s were used during the war. They had an information sharing network with the RC-
135 Rivet Joint, ABCCC aircraft, TACC, and E-2Cs.448 

 
o TR-1, a successor to the U-2, provided high altitude reconnaissance capability. It has a speed 

of 430 miles per hour and a range of over 3,000 miles. It flies at altitudes in excess of 70,000 
feet. It has ELINT capability, advanced synthetic aperture side-looking radar (ASARS) and 
photographic and infrared capability. It is reported to be able to cover a 180 kilometer wide 
strip, over 5,000 kilometers long, on a single mission. The ASARS proved to be of major 
value, and provided an excellent moving target indicator (MTI) radar for both targeting and 
battle management capability. As many as 12 TR-1s were used in the Gulf. A mobile ground 
station capable of receiving TR-1 data in near real time, and processing radar imaging data 
called the tactical radar correlator (TRAC), was deployed to the Gulf.449 

 
o UR-2R, a successor to the U-2, which provided high altitude reconnaissance capability. It too 

has a speed of 430 miles per hour and a range of over 3,000 miles. It flies at altitudes in excess 
of 70,000 feet, has ELINT capability, synthetic aperture side-looking radar (SLAR) and 
photographic and infrared capability. Some U-2s had ASARS.450 Others were flown with an 
experimental electro-optical imaging system designed to improve coverage at high angles of 
obliquity.451 

 
o RC-135 Rivet Joint , a signals (SIGINT) and electronic (ELINT) intelligence aircraft, which 

can locate and characterize enemy radio transmitters as well as decrypt and intercept 
communications. It also seems to provide the ability to locate and characterized radar emitters 
with great precision. The SIGINT capabilities of the Rivet Joint were useful, even though Iraq 
practiced good emissions control.452 

 
o E-8A Joint Surveillance and Target Attack Radar System (JSTARS),  uses a multi-mode 

synthetic aperture side-looking radar (SLAR) with very high level resolution, mounted in a 24 
foot radome mounted on the nose of the aircraft. Like the E-3A, it normally flies 80-120 
kilometers behind the battlefield in theater conflicts, and can provide vehicle locations, 
numbers and movement capability over an area of up to 30,000 square miles. The two E-8As 
deployed to the Gulf were developmental and could not characterize ground targets by type. 
Future versions should allow direct correlation of the on-board sensors and advanced synthetic 
aperture side-looking radar (ASARS) to provide higher resolution mapping, and target data 
obtained from a different altitude.453 Six ground station modules (GSMs) were provided to 
transfer data to the ground and the E-8A could directly communicate data to the E-3A and 
ABCCC.454 
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o EF-111A Raven: A  two-seat aircraft which is primarily a multi-mode jammer with three 

modes of tactical jamming: Direct support in flying with a group of attacking aircraft, close 
support at ranges closer than 30 miles, and standoff at ranges up to 100 miles a wide-area 
barrage electronic warfare jammer, but has some ELINT capability. It uses the ALQ-99E 
tactical jamming system -- the same basic system as the one on the EA-6B, but the system has 
superior computer capability and automation. It is supported by the ALQ-137 self-protection 
jamming system and the ALR-62 terminal threat warning system. It can detect, identify, locate, 
record, and jam radar threats. The aircraft has high endurance over target, and can fly at Mach 
2.5 or use a terrain following radar to fly at profiles of 200 feet. Its low altitude dash speed is 
Mach 1.2. Post war analysis showed that  the EF-111s could seriously degrade, or sometimes 
deny, Iraqi ability to detect, track, and pass target information.455 

 
o EC-130H Compass Call:  An electronic warfare and communications spot jamming aircraft 

with some ELINT capability. Nine operators analyze the signal environment and operate the 
electronic warfare equipment, aided by an automated system. It can operate in either the 
automatic response or manual mode. It provided 24 hour surveillance of Iraqi communications 
for 44 consecutive days, and was intended to confuse and disrupt Iraqi command and control 
communications. Its effect was limited by good Iraqi communications security, but it did jam 
some aspects of Iraqi tactical air, anti-aircraft artillery, surface-to-air missile, and battlefield 
communications.456 

 
o C-130 Senior Warrior: A Marine Corps SIGINT aircraft equipped with the USAF Senior 

Scout signals intelligence system for monitoring Iraqi military communications. 
 
o RC-12D Guardrail:  A light SIGINT/ELINT aircraft with communications intelligence and 

electronic intelligence sensors and intercept, classification, direction finding capability, and a 
remote relay capability.  

 
o OV-1D and RV-1D Mohawk: A light intelligence and forward air control aircraft. The RV-1D 

systems had moving target indicator (MTI/SLAR) radars and photo sensors, and data-link to 
ground terminals for near real-time display. They sometimes filled in for the TR-1, but were 
primarily assets for corps commanders.457 

 
o The F-16 with LANTIRN "Killer Scout": The USAF used F-16Cs equipped with LANTIRN 

infrared navigation pod which performed the armed reconnaissance mission both day and 
night, and attacked or market targets. "Killer Scout" data did contributed to intelligence and 
BDA analysis.458 

 
o OA-10: The USAF deployed a forward air control and spotter version of the A-10 to try to 

acquire targets from medium altitude. It did not have sophisticated sensors, and used its 30mm 
cannon to mark targets. The aircraft acted largely in the FAC role and did not perform 
significant reconnaissance or intelligence functions. The 12 deployed did not permit the 
aircraft to operate in pairs and it proved to be vulnerable when it descended unsupported to 
lower altitudes. It did contribute to intelligence and BDA analysis.459 
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o P-3C Orion:  A maritime patrol aircraft equipped with sophisticated radar and infrared 
detection sets, and capable of many of the functions of the AWACS. It carried out  
independent C4I/BM in anti-air, anti-surface, and ASW operations while provided data to 
surface ships, other aircraft, and a Mobile Operations Command Center (MOCC) on land. It 
was used primarily for surface surveillance during the Gulf War, along with the British 
Nimrod and French Atlantique. These aircraft were involved in supporting over 6,300 ship 
intercepts.461 

o EP-3E Aries I/EA-3B Skywarriors:  Land-based naval tactical reconnaissance aircraft  
operating from Bahrain and Jiddah were used to provide intelligence support for carrier air 
operations. They are being replaced by the EP-3E Aries II and the carrier capable ES-3A.462 

o S-3B Viking: A carrier-based reconnaissance aircraft with a long range patrol capability and an 
extensive suite of sensors for quick reaction anti-submarine, anti-surface warfare, surveillance, 
and attack capability. A total of 43 aircraft flew 1,674 sorties from US carriers, largely in 
armed reconnaissance missions.463 

o  F/A-18D Fast FAC: The USMC had lost its primary reconnaissance aircraft, the RF-   4C 
shortly before the Gulf War. It deployed 12 F/A-18Ds for limited reconnaissance missions, 
although they were used primarily for all-weather deep FAC missions while the OV-10 was 
used as a FAC for close support missions.464 All F-18Ds had an advanced FLIR system for 
targeting, and could use real time thermal imaging for locating, identifying, and attacking 
tactical targets. Pilots used night vision goggles, navigation FLIRs, some targeting FLIRs, and 
digital color moving maps for night operations. The F/A-18Ds flew a total of 1,727 hours 
during the war, and made limited contributions to intelligence and BDA analysis.465 

o EA-6B Prowler: A two-seat naval aircraft which is primarily a multi-mode jammer like the 
EF-111, but has some ELINT capability. The aircraft has high endurance over target, but has a 
maximum speed of 540 NMPH. It can locate and characterize enemy radars as well as jam 
them. 

o RF-4C Phantom II: A multi-sensor all-weather day/night reconnaissance aircraft which can fly 
at altitudes from 100-45,000 feet at speed of over 600 miles per hour. It uses optical, infrared, 
and tactical electronic reconnaissance systems. Its cameras have good low and high altitude 
resolution in daytime, and can generate forward and side-looking oblique, vertical and 
mapping, and horizon-to-horizon photography. It has long range optics for stand-off ranges, 
and an infrared sensor that can produce a continuous map at night of the area under the flight 
path of the aircraft. It can record on tape the identity and location of emitters, and has a data-
link to provide real time data to ground sites. Eighteen were used in Desert Storm, and flew 
822 sorties, largely in BDA missions.466 
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o OV-10 FAC(A): The USMC deployed 20 OV-10s to Desert Storm. It performed 

radio relay and visual reconnaissance missions, and eleven were equipped with 
the AN/AAS FLIR with variable angles of view and the capability to lase targets 
for aircraft like the AV-8B. The OV-10 was restricted to flying over friendly 
territory because of its vulnerability, but during the ground war it provided 24 
hour coverage of the battlefield.468  

 
o Long-range oblique photography camera: An add-on system deployed on some 

F-4s. It was designed to provide long range photo coverage but had only limited 
success. More advanced versions of this technology, now in development, were 
not deployed during the Gulf War.469 

 
o Tactical Air Reconnaissance Pod (TARPS) and Advanced Tactical Air 

Reconnaissance System (ATARS): The Tactical Air Reconnaissance Pod 
(TARPS) is an add-on pod used by a number of US fighters.  F-14Ds and other 
aircraft flew reconnaissance and battle damage assessment missions with the 
TARP during the Gulf War. The system is 12 feet long and weighs 1,700 pounds. 
It contains two cameras and an infrared sensor. The system consists of one KS-
87 frame camera, one KA-99 panoramic camera, and one ADD/5 infrared system. 
On some missions, the KA-99 was replaced with the long range KA-153 frame 
camera. It provides extremely high resolution over a viewing field that stretches 
from 10-15 miles. The TARP system is suited for day time good weather damage 
assessment, but has no downlink, and film must be developed and returned to 
base. This severely limited the ability of the F-14 with TARPS to provide near 
real time reconnaissance data.470 It provided useful battle damage data, but the 
reconnaissance data proved to be of limited value -- as did all allied coverage 
which could not provide high resolution near-real time data. TARPS is being 
replaced in the Marine Corps by the ATARS, which is a developmental add-on 
reconnaissance pod. The ATARS replaces the cameras and film in the TARPS 
with three sensors. Two use electro-optical charge coupled devices (CCD), and 
one is an IR line scanner for night reconnaissance. The ATARS will also provide 
a real time data link to ground stations.471 

 
o Pioneer and Pointer Unmanned Airborne Vehicles: The US used two main RPVs 

in the war. The Pioneer had a 4-5 hour endurance, a range of about 120 miles, 
and video and forward looking infrared (FLIR) capability. The Pointer was a 
small version of the Pioneer. 
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Dissemination Issues 
 In spite of these assets, many serious problems emerged in the US-dominated 
intelligence and reconnaissance effort. No collection system is better that the 
dissemination and analysis of the data it collects. Satellites and advanced airborne 
platforms are useless if the data are not disseminated to the user. For a variety of reasons 
-- some of which will be discussed shortly -- the US often failed to get the data to the 
user. These failures involved the following factors, all of which must be dealt with in the 
future:472 

o US national intelligence organizations -- particularly NSA and the NRO -- failed 
to prepare effective systems to support theater and tactical users before and 
during the Gulf War. These organizations lacked an effective war-fighting 
support capability within their structures before August, 1990, and could not 
properly adapt their methods, priorities, and dissemination to meet the needs of 
theater and tactical commanders once Desert Shield began.473  

o US exercises and training that prepared for theater warfare involving about one-
third the intelligence activity that actually took place during the Gulf conflict. 

o  The required secure imagery dissemination systems were just coming into 
service, and it simply was not possible to develop an effective organization and 
doctrine to provide such data in the amount and form required at the time 
required by tactical users. While the secure fax machines provided by the Air 
Force were useful, they were slow, and lacked resolution. DIA attempted to rush 
an improved Digital Video Transmission System (DVITS) into the theater during 
the war, but only a few units reached the theater before the war ended.474 

o A great deal of information was classified or compartmented in ways that 
restricted the flow to the user, or required expensive secure communication when 
compromise of the data would not have involved significant military risks. 

o Over-centralization of some aspects of intelligence support for targeting in the 
JFACC and "Black Hole". 

o Sheer volume of data. Too much imagery was available with two many different 
systems for coordinates and identification, and too much was only available in 
hard copy form or in a form that required manipulation by hand.  

o The intelligence community failed to anticipate the need of combat units, 
particularly air wings, for imagery that would help them determine their 
effectiveness or refine precision strikes after the third day of the war, when the 
air battle shifted away from the strike plan defined during Desert Shield. One 
wing reported that a squadron flying over 1,000 missions received only four 
images after D+3, and none were provided in usable form. Others reported that 
they only got imagery when general officers personally intervened and forced 
higher echelons to courier in the imagery needed, or when they went around the 
system and obtained the data from Washington.475 

o Command leadership in the theater failed to ensure that data were passed out of 
central facilities to tactical users. Imagery, in particular, was hoarded and over-
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classified by headquarters staffs that had no real understanding of tactical needs, 
and treated control of such data on an "information is power" basis. 

o The Director of Central Intelligence, CIA, NSA, NRO, DIA, and US military 
service intelligence branches failed to ensure that space and airborne imagery 
systems and secondary intelligence dissemination (SID) systems were 
interoperable and could rapidly share information and use standardization data 
like navigation coordinates. These problems were compounded by broader 
service rivalries and bureaucratic rivalry and a failure of leadership within the 
Office of the Secretary of Defense. While an Office of the Assistant Secretary of 
Defense for C3I did exist, this office concentrated on other issues and failed to 
play a meaningful role in ensuring effective intelligence support and 
coordination for war fighting.  Only four of the twelve secondary imagery 
systems that the US deployed in Desert Storm could talk to each other. As a 
result, a great deal of data had to be delivered by courier.476 

 These problems highlight a lesson raised in the previous chapter. There is little 
point in spending billions on advanced C4I/BM systems and not preparing for their use 
in large- scale combat. The US failed to do so, and to that extent its "revolution in 
military affairs" following Vietnam was a failure.  
 The US created a new Central Reconnaissance Office (CRO) in 1993, in an 
attempt to deal with many of these problems. This office is charged with creating an 
open and integrated architecture that will serve all users. The US is working on an 
upgraded world-wide Accelerated Architecture Acquisition Initiative to improve 
imagery dissemination, DIA is improving an interoperable Joint Deployable Intelligence 
Support System, the US Army is improving the theater and tactical capabilities and 
interoperability of its Forces Command Automated Intelligence Support System, and the 
US Air Force is making similar improvements in its Sentinel Byte system. 
 What is not clear is that these efforts have been properly funded, have been given 
the right priority to meet tactical needs, and will be able to resist the inevitable tendency 
to focus on national users in peacetime. Even if the CRO is fully successful, its first 
Director has made it clear that it will take years of concerted effort to ensure that a better 
system is in place for mid to high intensity war, and decades to provide all of the 
information that may ultimately be useful in an electronic battlefield. Further, interviews 
do not indicate a similar level of progress at the SIGINT and ELINT level within NSA, 
and while the words are often present, funding and personnel cutbacks seem to mean 
that the effort is weak.477 

Support of Coalition Warfare 
 The US cannot plan its future systems solely around theater and tactical needs, 
but the US is the only nation in the world -- except Russia -- capable of deploying the 
intelligence assets necessary to support high technology power projection in mid and 
high intensity conflicts. As a result, the issues raised by the US monopoly of advanced 
intelligence assets are similar to those raised by the US monopoly of most advanced 
C4I/BM and electronic warfare assets discussed in Chapter Four.  
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 On the one hand, this near-monopoly of high technology intelligence capability 
gives the US a major advantage in any conflict that does not involve Russia. On the 
other hand, it raises serious questions about how well the UN or any other international 
Coalition would function in mid or high intensity conflicts without US support. This is 
not simply a matter of the ability to obtain strategic and tactical intelligence, or transfer, 
assess, and disseminate data. High tempo military operations require near-real time 
integration of intelligence into the command and battle management structure at every 
level of operations. 
 If the Coalition is seen as model for future mid and high intensity conflicts that 
are not dominated by US forces, more is required. Some system must be created before 
such operations begin to provide suitable support to non-US forces or international 
commands. Further, the problems of training foreign forces to use such data and 
integrate it into battle management must also be resolved. Without such efforts, the US 
could be thrust into an international intelligence role for which neither it or its allies 
were prepared, or a non-US coalition could become the military equivalent of the blind 
fighting the blind.   

Improving the Policy Maker: The Problem of Strategic 
Warning 
 The policy maker or "user" was another a major intelligence problem in the Gulf 
War. The US intelligence community provided warning that Iraq might invade Kuwait.  
It issued a National Intelligence Estimate (NIE) in 1989 indicating that Saddam Hussein 
would not use his military to dominate the Gulf over the next few years because of Iraq's 
economic crisis. At the same time, intelligence warned that Saddam might well seek 
regional hegemony.478  Intelligence analysts reported fully on the growing  political-
economic crisis in Iraq during 1989, and on the continuing military build-up in the Gulf, 
increased tension between Iraq and its Southern Gulf neighbors, on Iraq's steadily 
growing serious calls for US, withdrawal from the Gulf, coupled with its accelerated 
efforts to acquire long range missiles and weapons of mass destruction.479  
 These warnings helped General Schwarzkopf's efforts to reorient USCENTCOM  
contingency planning to deal with the threat from Iraq in mid-1989, which played a 
major role in USCENTCOM's decision to reorient its threat planning from a focus on the 
Soviet Union to one on contingency threats like Iraq in late 1989. Intelligence also 
supported USCENTCOM in its "Internal Look 90" joint war gaming and planning 
exercise, which modeled a six division Iraqi invasion of Saudi Arabia during July 23-28, 
1990.480      
 The US intelligence community accurately characterized Iraqi movements as the 
crisis developed. Both post-war memoirs and interviews indicate that it provided timely 
warning that Iraq was shifting from a demonstrative posture to one that might involve a 
major invasion. Warning of major Iraqi deployments near the Kuwait border occurred as 
early as July 17, 1990. The initial structure of the Iraqi build-up was reported in detail by 
July 19, and intelligence reporting provided accurate and timely reporting on the 
massive increases in Iraq's deployments that took place by July 25.481 As has been noted 
in Chapter One, the CIA, DIA, and National Intelligence Officer for Warning provided 
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policy makers with an accurate picture of the situation and risks throughout July. DIA 
began twice daily crisis-level reporting of Defense Special Assessments as early as July 
23, and set up an Intelligence Task Force in the National Military Intelligence Center in 
the Pentagon.482   
 While it is not clear how widely the warning was disseminated, the Defense 
Intelligence Officer for the Middle East and Southwest Asia did provide the Director of 
DIA with an estimate indicated that Iraq probably would invade Kuwait on July 30. 
Although General Schwarzkopf indicates that the Director of Central Intelligence failed 
to properly brief the President and the National Security Council,  senior CIA officials 
provided similar warnings to the Pentagon, State Department, and the White House. 
General Schwarzkopf and General Powell, the Chairman of the Joint Chiefs of Staff, 
acted on these warnings to notify and brief the Secretary of Defense.483  
 The US intelligence community can be criticized when it fails to properly focus 
its collection and analytic activities, disseminate its reporting, and provide warning. 
However, it cannot be criticized for a failure in prophecy.  The Gulf War is both a lesson 
and a warning,  that if policy makers insist on their own belief structure, and ignore 
threat capabilities for expectations regarding threat intentions, they cannot act 
effectively on strategic intelligence or create an effective pattern of deterrence. Some 
policy makers have responded by blaming the intelligence community for only 
providing ambiguous warning. Warning, however, is almost always ambiguous or 
begins to rely on intuition and guesswork.  
 While the full details of intelligence warning and analysis remain classified, the 
quality of such reporting does seem to have been a problem. The real failures seems to 
have been the failure within the US policy community, that of other Western nations, 
and the Arab states to act on the warnings the intelligence community provided.  
 As has been discussed in Chapter Two, the policy community acted on the basis 
of preconceptions regarding Iraqi intentions and failed to take adequate deterrent action. 
blaming intelligence and/or making a scapegoat out of an Ambassador serve little 
purpose other than evading responsibility. No amount of intelligence can succeed in 
influencing action if policy makers are not sensitive to the risks posed by capabilities as 
to the risks posed by guesses about intentions. 

The Need for Improved National Organization to 
Support Warfighting: Failure To Develop Adequate 
Capabilities To Exploit Space Intelligence Assets And 
National Technical Means In Regional Conflicts 
 The Gulf War does, however, teach many additional lessons about problems that 
did exist within the intelligence community. US intelligence did react to the crisis. Even 
before Iraq invaded Kuwait, DIA activated an Intelligence Task Force (ITF) in the 
National Military Intelligence Center (NMIC), which is located next to the National 
Military Command Center in the Pentagon. It expanded the Operational Intelligence 
Crisis Center at Bolling Air Force Base, and sent a National Military Intelligence 
Support Team (NMIST) with a dedicated secure satellite communications equipment to 
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Riyadh on August 7, 1990, as part of the initial deployment of USCENTCOM forces. 
DIA eventually sent 11 NMISTs to the theater.484  
 These actions, however, failed to bring order to national intelligence efforts and 
meet theater and combat unit needs. In fact, the national intelligence agencies under-
reacted in areas of high priority and became involved in duplicative activity and feuds. 
DIA expanded  CIA and other 29 "producers" of the US intelligence community -- such 
as the National Security Agency (NSA) -- raced to produce outputs for senior policy 
makers. The result was that a flood of "duplicative", even "contradictory," intelligence 
products went to decision makers, and to deployed and deploying forces. These efforts 
did little to meet theater needs and lacked focus and coordination. It rapidly became 
clear that intelligence managers in Washington lacked the competence and interest to 
meet theater needs.  While DIA did slowly improve this situation by coordinating the 
intelligence efforts of the US military services to focus on key specialized tasks, this 
effort did not reduce the problems created by the duplication and rivalry of the CIA, 
DIA, NSA, and the NRO.  
 The Department of Defense then set up a Joint Intelligence Center (DOD-JIC on 
September 2, 1990. This DOD-JIC center included all of the elements of the US defense 
intelligence community, NSA, and representatives of CIA and marked the first time that 
DIA, NSA, and the service intelligence components were ever centralized in a single 
location. It improved coordination between USCENTCOM and Washington, provided 
better central coordination, and helped focus the effort of individual agencies. 

The Need for In Theater Capability: The Inability of 
National Intelligence Organizations To Meet Theater 
Needs  
 More was required, however, than improving the focus and coordination of 
national intelligence efforts. National products continued to reflected a focus on the 
Washington consumer. Creating the DOD-JIC did not stop CIA and DIA from 
continuing to compete for the attention of the national policy maker at the expense of the 
theater and tactical commanders throughout Desert Shield. It also became clear that 
national intelligence products, produced in Washington for Washington consumers, 
rarely met the different needs of theater commanders, planners, and operators.  
 These problems were compounded by a lack of planning to meet the needs of 
actual war fighting, and a lack of understanding of the intelligence functions and 
products needed for theater air and AirLand battle campaigns. The national intelligence 
community, the defense intelligence community, and USCENTCOM had never been 
staffed or organized to manage a wartime intelligence effort in a Third World Theater 
before Iraq invaded Kuwait. Even "Internal Look 90" had largely bypassed intelligence 
issues. 
 There had been no prior effort to provide realistic exercises to refine theater 
intelligence needs and procedures or to test proposed systems. As a result, the US was 
forced to improvise the war fighting intelligence capabilities that it needed. Further, 
there were critical shortages at every level of the trained personnel and equipment 



Lessons of the Gulf War 266 

necessary to manage the collection, analysis, and dissemination of intelligence necessary 
for mid and high intensity theater-level conflicts.   
 The need to be able to rapidly restructure the US national intelligence effort to 
shift from providing policy makers with a range of options and competing analyses to 
support national needs for war fighting is a key lesson of the Gulf War. It is a 
contingency capability that needs to be carefully designed, exercised in peacetime, and 
implementable in a matter of days to deal with sudden escalation in mid or high intensity 
conflict. It is clear from the after-action assessments made by both the US intelligence 
community and intelligence users that it simply was not ready for war. 
 The Chief of Staff of the US Army's history of the war provides an unusually 
frank summary of these problems:485 

"...strategic intelligence, intended to support a host of users at the national level, 
has only limited application to tactical theaters. It is generally suitable for longer-
term planning, usually at the theater or national level. While strategic 
intelligence organizations are capable of producing tactical intelligence, this is 
not their primary function....In the desert, commanders' expectations, especially 
below corps, remained unmet....Finished intelligence produced at the national 
level was not necessarily suitable for tactical planning." 

  It also became increasingly clear that virtually every aspect of intelligence 
coordination in support of mid to high intensity conflicts required better coordination 
analysis, support and secure dissemination systems at the theater level. USCENTCOM 
attempted to meet part of these needs by establishing a Joint Intelligence Center (JIC) in 
Saudi Arabia on November, 1990. This JIC rapidly expanded to become the central 
analytic staff, clearing house, and collection management center for intelligence support 
of theater operations. It also came to include a new staff component that focused solely 
on estimates of enemy intentions 24 to 96 hours in the future, and a separate "cell" 
dealing with battle damage assessment. In the process, the JIC became the central 
intelligence manager for the Coalition. While other countries preserved their national 
intelligence systems, no country in the region or Europe could deploy anything 
approaching the intelligence assets, communications, analysis, and dissemination 
capabilities that built-up in USCENTCOM, or could integrate them into planning and 
operations. 
 The US also set up a Joint  Reconnaissance Center (JRC) within the JIC. The 
JRC coordinated in-theater reconnaissance and intelligence collection efforts, and 
ensured that such coordination took place at the expert level, rather than leaving it as 
part of the J-3 or operations staff. It brought together reconnaissance and intelligence 
platform managers, collection managers, theater-level intelligence analysts, and focused 
on meeting near-real time needs. It also controlled some collection assets at the Corps 
level. One of its most important functions was to coordinate international efforts, which 
it conducted at Daily Aerial Reconnaissance Surveillance  (DARS) conference, with 
representatives from the US, UK, France, and Saudi Arabia.486  
 The need to organize, train, and rapidly deploy theater intelligence and 
reconnaissance capabilities is another important lesson of the war. Structures like the 
JIC and JRC are vital to effective planning and operations in mid and high intensity 
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conflicts, and intelligence activities in Washington or outside the theater of operations 
cannot be an effective substitute. The US must be ready to rapidly establish such 
capabilities at the theater command level in any future mid or high intensity war without 
the months of delay and debate that took place during Desert Shield, and must also be 
ready to deploy the necessary communications and analytic systems.  
 Still another a lesson is more difficult to document. Discussions with US 
intelligence personnel and operators in the field indicate that effective theater 
intelligence systems and capabilities cannot be general or global in character. Just as US 
intelligence and reconnaissance capabilities for NATO had to be tailored to the theater, 
so did virtually every aspect of JIC, JRC, and tactical operations. The Gulf is not Europe 
and Europe is not Korea. Unless future wars provide equal time to restructure US 
national and theater intelligence efforts, the US must prepare and tailor capabilities in 
advance and subject them to the same realistic training and exercise tests used in training 
officers and combat commanders. While providing such intelligence capabilities may be 
costly by peacetime standards, the costs of not doing so and then having to deal with 
sudden attacks would be infinitely greater, and today's command post and field training 
exercises are no substitute. US intelligence would almost certainly be at least as unready 
to make efficient use of its resources in a sudden war with North Korea as it was in the 
Gulf.  
 Many participants also felt the Gulf War showed the US needs to carefully 
reexamine how best to restructure its national intelligence systems to provide a new long 
term architecture that can take full advantage of the new tactics and technologies that 
make up the "revolution in military affairs." This affects every aspect of intelligence 
collection, analysis, and dissemination systems. While the US has not released the 
details of its space-based intelligence capabilities -- particularly those involving 
electronic intelligence and the interception of Iraqi communications -- it is clear that the 
US had not made adequate plans to use space systems to support theater level conflicts 
before the war, and that many man y aspects of its intelligence architecture were 
designed to cover the Soviet Union and Warsaw Pact without providing adequate 
coverage of the Third World. It is clear that it would have been impossible to provide 
adequate imagery coverage of Iraq for theater warfare if Iraq have not given the US five 
and one-half critical months to prepare for combat.  
 The US intelligence effort also failed to make adequate use of both national 
signals intelligence (SIGINT) and electronic intelligence (ELINT). While the US  
obtained useful data from these sources, it lacked the Arabic linguists, area experts,  and 
signals intelligence experts with experience in theater-level and tactical analysis to make 
full use of the material it collected. It also failed to properly broaden the dissemination 
of such data to the extent that was done for imagery. 
 The US had outstanding national ELINT capabilities, and made use of these 
assets to locate and characterize emitters, and support order of battle, air attack, and 
targeting data. It was not, however, well-organized to examine this data to make 
assessments about relative readiness and capability, or examine patterns in connectivity, 
and help commanders attack the most vulnerable points in national, theater, and local 
systems -- as distinguished from attacking individual units and targets. 
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 The seriousness of shortfalls in the overall capability to provide intelligence and 
reconnaissance support to airborne platforms are less speculative. Official  US histories 
have confirmed that the US was unwilling to risk manned airborne collection platforms 
like the RF-4C, U-2, and TR-1 over Iraq until a coordinated air operation began. This 
raises questions about the potential need for a survivable high capability platform like 
the SR-71. The Air Force argued during the Gulf War that the decision to withdraw the 
aircraft from service had been a wise one because of cost and fuel requirements, an 
undefined ability to meet tactical requirements, and a wide turning radius that might 
have forced them to overfly Iraq during Desert Shield.487 
 Senior officers serving in the theater, and several senior intelligence experts, felt 
that the SR-71 and RF-4C had been prematurely withdrawn from service the year before, 
and that the intelligence community had ended in wasting billions of dollars on a 
program that failed to provide a timely replacement. They argued that the US lacked 
intelligence assets to provide wide area targeting support for missions like the Scud 
Hunt, and the in-theater wide-area coverage to accurately assess the size of Iraqi forces 
and support  battle damage assessment, to target precision strike systems like the F-117, 
F-15E, and the Tomahawk. A Congressional study of the war quotes as senior 
USCENTCOM intelligence officer as stating:488  

"There is a need for wide area synoptic coverage. The area occupied by Iraqi forces was on 
the order of 27,000 to 30,000 square miles, the size of four New England states...In 
hindsight, getting rid of both the SR-71 high altitude photographic reconnaissance aircraft 
and a wide area satellite imagery system at the same time was short sighted." 

 The US Congeress has attempted to restart the program since the war, but this is 
not practical. The cost of restarting the SR-71 program and maintaining it is prohibitive, 
a flight program cannot be sustained because spare parts are lacking to support extensive 
SR-71 flight activities, and because of sensor problems. At the same time, the 
cancellation of the SR-71 program is a lesson in the cost of a ird in the hand versus a 
bird in the bush. The folow-on program to use a long loiter, high altitude UAV to 
replace the SR-71 proved to be a dismal failure, and the follow-on program to the 
follow-on program has experienced serious difficulties. While the idea of using high 
technology UAVs to replace the SR-71 is theoretically desirable, the US still has no 
replacement for the SR-71 more than a decade after the end of the Cold War.489  
 Further, the Department of Defense's histories of the Gulf War indicate that the 
US lacked spaced-based sufficient assets to provided imagery for mapping, planning, 
analysis, and targeting during Desert Shield, and that these resources had even more 
limitations during Desert Storm. Although four separate satellites were used to transmit 
imagery, the US also had problems in disseminating data from the US both to the theater, 
and within the theater. Even US forces lacked adequate imagery dissemination 
capabilities at the tactical level at the beginning of Desert Storm.490 
 National technical means -- whether space-based, airborne, or using other means 
-- are extremely expensive. It is natural to make maximum use of such assets in 
peacetime, and to structure the design of individual systems, the system architecture, 
systems for determining collection  priorities, analytic resources and methods, reporting 
priorities and systems, and dissemination to operate at full capacity to meet peacetime 
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needs. It is impossible to allocate the resources necessary to meet every contingency 
needs for theater-level warfare.  
 At the same time, it is obvious from the official histories of the war that the US 
entered the Gulf War without ever having explicitly examined the real-world needs 
imposed by a large scale system conflict, without having examined the need to rapidly 
restructure its national system to meet these needs, and without properly examining the 
changes and trade-offs in altering key national platforms and the national intelligence 
architecture. It is far from clear that the US intelligence has taken adequate action to 
change this situation since the Gulf War, and there are some indications that recent 
budget cuts are moving the DIA, NSA, CRO, and CIA in precisely the wrong direction: 
Over-centralization and false economies built around meeting national and military 
service, rather than theater and tactical, needs.491      

The Need For Focused Regional Expertise: The Lack Of 
Prior US Collection And Analysis Priority:   
 The problems in preparing adequate intelligence support for contingencies like 
the Gulf War went beyond a failure to organize the US intelligence effort to support 
theater and tactical commanders. While individual intelligence officers had great 
expertise on Iraq and the Gulf region, the intelligence community as a whole failed to 
see Iraq as a major threat. This, and a past concentration on the Soviet Union and 
Warsaw Pact, left the US with levels of intelligence expertise on Iraq which were not 
adequate even for peacetime purposes. In fact, an investigation by the US Congress later 
found that at the time Iraq invaded Kuwait, political factors like the search for POWs 
and MIAs in Vietnam had led the DIA to assign 42 persons in its Washington 
Headquarters to the POW/MIA hunt, and only two to Iraq.492  
 While USCENTCOM had begun to reorient its intelligence effort to deal with 
Iraq before the war, its data base on Iraq's military leadership, military forces, 
installations, and communications was inadequate both to characterize the effectiveness 
of Iraqi forces and support targeting. The Defense Intelligence Agency (DIA) automated 
installation intelligence file on Iraq was not current.493  US intelligence had failed to 
adequately assess Iraq's deception efforts, or even make a concerted high priority to 
analyze its construction of underground and sheltered facilities. The US lacked the 
ability to support theater and field commanders with adequate intelligence, and adequate 
reserves of Arab linguists and area experts.494 Interviews with US government experts 
indicate that even if targeting is ignored,  at least two-thirds of the US intelligence 
personnel ultimately assigned to Iraq at the peak of Desert Storm had no prior country 
experience and little or no regional experience with the Gulf. If targeting is included, the 
figure might rise to over 80%. 
 Real-world resource limitations preclude massive coverage of every possible 
area of conflict, but this does not offset the fact that the Gulf region, like Northeast Asia, 
had long been an area where the US might become involved in mid and high intensity 
conflict. The intelligence community's focus on national intelligence priorities, and its 
past focus on the Cold War, led it to ignore this fact. It did not attempt the kind of 
detailed coverage of Iraq's military forces needed for war planning. More generally, it 
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had no analytic organizations with trained staffs and resources capable of ensuring that 
policy makers or military users could be supported with rapid qualitative assessments of 
Iraq forces, with targeting data, or battle damage assessment data. The intelligence 
community lacked the human resources for war fighting.  
 No intelligence system can provide instant capability to support every war. 
However, without adequate human resources, no US intelligence is adequate to support 
major regional conflicts where these conflicts are key US contingency planning 
requirements. This was broadly recognized at the time of Desert Storm, and recent crises 
involving Iraq, Iran, and North Korea provide little indication that the need has 
diminished.495 

The Need for Countervailing Strategy: Lack Of 
Qualitative Analysis And Over-Emphasis On Order Of 
Battle And Quantitative Measures  
 It is not clear how much of the US failure to properly assess the size and 
qualitative capability of the Iraqi forces was the product of inadequate pre-war resources, 
the inherent difficulties in collecting the necessary data, or a lack of methodology. It is 
clear that problem was serious. The US intelligence community often assessed Iraqi 
divisions as having nearly 100% manning when defector reports later made it clear they 
were manned at 57%. It issued estimates that the Iraqi Air Force could fly 3 to 5 times as 
many sorties against the Coalition as it had flown during peak days of the Iran-Iraq War 
and was able to achieve at the height of its efforts during the Gulf War.496 It issued 
exaggerated estimates of the Iraqi build-up in Kuwait.  
 Some qualitative assessments were improved as time went on. Intelligence 
steadily improved its characterization of the motives behind Iraqi army deployments, 
and detected a growing transition to a more defensive posture in the early fall of 1990. It 
did a good job of analyzing Iraq's shift to a strategy of attrition in late 1990, as the 
Coalition deployed enough forces to launch a major counter-offensive. Intelligence 
assessments of the intentions, effectiveness, and qualitative capability of the Iraqi Air 
Force also grew steadily better with time, particularly after the circulation of an analysis 
by the Naval Intelligence Command's Strike Projection Evaluation and Anti-Warfare 
Research (SPEAR) team in  mid-December, 1990.497  
 Intelligence never, however, stopped assuming relatively high levels of manning, 
equipment strength, and war fighting capability in the absence of evidence to the 
contrary. It often arbitrarily used language that implied Iraq's military effectiveness was 
equal to that of the  US forces, but without supporting analytic methods and data. In 
spite of the lessons of eight years of fighting during the Iran-Iraq War, it repeatedly 
made force-wide generalizations about Iraqi units when it should have been able to 
provide far more precise pictures of their prior effectiveness in war, their strengths and 
weaknesses, and the quality of their readiness and commanders.  
 The unclassified literature the US and Coalition command issued during Desert 
Shield, Desert Storm, and after Desert Storm is filled with examples of sweeping 
generalizations about the effectiveness of the Republican Guard, and failures to 
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distinguish between different divisions. It is filled with generalizations about the regular 
army, although it had very different levels of unit quality -- ranging from equal to the 
Republican Guard to sharply inferior. Data on individual aspects of Iraqi capabilities -- 
like artillery warfare -- often did little more than assume that all weapons had a given 
level of effectiveness without regard to training, readiness, targeting capability, battle 
management systems, and support capabilities. 
 At least some of these problems reflected a long-standing US emphasis on order 
of battle intelligence, standardized tables of organization and equipment, and potential 
capability versus actual capability. While many US analysts and studies avoided these 
problems, there was an institutional tendency to focus on identifying all possible enemy 
units, to develop standard estimates of the manning and equipment holdings of given 
units, and then assume that enemy strength is the order of battle multiplied by the 
strength of these typical units. Similarly, threat assessment often assumed that all of the 
equipment in an order of battle is operational to a given nominal level, and that this level 
of capability is the maximum technical capability of the equipment employed.  
 These problems also reflected a lack of career opportunities for area specialists, a 
critical lack of foreign language specialists, and an emphasis on technical versus human 
intelligence. These factors all contributed to the emphasis on quantitative rather than 
qualitative intelligence, and  on knowing "the price of everything and the value of 
nothing."498 There is no way to document and analyze the full impact of such problems 
in Desert Storm. However, the USAF Gulf War Airpower Survey states that: 499 

"Although the Coalition leaders knew the general disposition of Baghdad's forces 
in the theater before Desert Storm, they understood far less the actual numbers of 
men and combat equipment in the Iraqi units. As a result, manning and 
equipment estimates rested on an assumed full manning. Intelligence attempted 
to verify that information by imagery. The resulting numbers, which proved to 
by a considerable over-estimate of the actual Iraqi force in theater, remained the 
basis for Coalition action against that force." 

  Enough unclassified data have also been released since the War to illustrate how 
serious the problem was in at least one critical area. These data are summarized in Table 
5.4. These data show that the US grossly overestimated Iraqi holdings from at least 
November, 1990 onwards -- giving Iraq more strength in the KTO during the later phase 
of its build-up than it actually achieved once that build-up was completed nearly six 
weeks later. (And after Iraq added at least six more divisions.) They show that the US 
exaggerated Iraqi manpower by nearly 40%, an exaggeration that later contributed to 
some of the wildly exaggerated estimates of Iraqi casualties issued by independent 
analysts after the war. They show that wartime efforts to determine the point when the 
air campaign had reduced Iraqi army units to 50% of their  equipment strength had no 
analytic validity.  
 Finally, they show that while the US exaggerated Iraqi tank and artillery strength, 
it underestimated Iraqi mechanized strength. 500  This underestimation of Iraqi 
mechanized strength reflects the reductio in absurdum of the problems in multiplying 
the order of battle times the table of organization and equipment (OB/TOE) method. US 
analysts had arbitrarily classified Iraqi other armored vehicles into a given category 
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early in Desert Storm which included some systems but excluded others. During the war, 
US and Coalition spokesman often implied that these numbers included all other 
armored vehicles, but could never decide from report to report whether to call this 
category armored fighting vehicles, armored personnel carriers, and other armored 
vehicles. As a result, US post-Gulf War estimates still do not reflect a meaningful 
estimate of total Iraqi holdings of armored vehicles other than tanks. 
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Table 5.4 
 

Intelligence Problems in Estimating the Size of Iraqi Forces in the KTO 
 
Source                                                              Manpower                   Tanks               APCs           Artillery    
 
US Army Estimate of total 
Iraqi strength  made in late November1 451,000 3,790 2,390 2,520 
 
USCENTCOM estimate of January 3, 19912 532,900 4,000 2,700 3,020 
 
USCENTCOM estimate of January 7, 19913 - 4,000 2,500 3,000 
 
USCENTCOM estimate of January 15, 19914 540,000 4,200 2,800 3,100 
 
_____________________________________________________________________________________
_                                  
Original CIA/DIA estimate of Iraqi 5 
Strength based on OB/TOE method - 4,280 2,870 3,100 
 
CIA revised later report based on actual 
holdings shown in imagery - 3,475 3,080 2,475 
 
Difference between OB/TOE and 
Imagery method   -19% +7%
 -20% 
_____________________________________________________________________________________
__ 
 
Contemporary DIA   
of Iraqi Strength as of !6 January, 19916  540,000 4,200+ 2,800 3,100 
 
DIA post war estimate in 1993  
of Iraqi Strength as of 16 January, 19917 336,000 3,475 3,080 2,475 
 
Difference between DIA in wartime  
and after prolonged review -38% -17% +7% -20% 
 
    
1. Brigadier General Robert H. Scales, Certain Victory, p. 144. 
2.  Eliot Cohen, Gulf War Air Power Study, Volume 5, Part II, p. 143  
3.  Eliot Cohen, Gulf War Air Power Study, Volume 5, Part II, p. 145  
4.  Eliot Cohen, Gulf War Air Power Study, Volume 5, Part II, p. 153  
5. Eliot Cohen, Gulf War Air Power Study, Volume II, Part I, p. 170  
6. Department of Defense, Conduct of the Persian Gulf War: Final Report,  Department of Defense, April, 
1992, p. 113, 254; Thomas A. Keaney and Eliot A. Cohen, Gulf War Air Power Survey: Summary Report, 
Washington, Department of the Air Force, 1993, pp. 126.           
****Eliot Cohen, Gulf War Air Power Study, Volume I, Part I, p. 203 
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 The failure of the US intelligence community to place as much emphasis on 
quality as quantity, and to develop effective collection and analysis of Iraqi effectiveness, 
was not critical to military operations during Desert Storm. It did not deter the UN or US 
from effective military action, it did not lead to a major misallocation of assets on low 
priority targets, and any increment in the build-up of allied forces that resulted from an 
exaggeration of the threat, acted to increase the rate of victory, and reduce Coalition 
casualties.  
 Yet, neither the US nor any international coalition have any assurance that 
similar conditions will exist in the future. Exaggeration of the threat could deter 
effective action, lead to major misallocations of strike and attack assets,  and to the 
projection of forces needed elsewhere. After all, the problems the that US encountered 
in over estimating the Iraqi threat during the Gulf War were scarcely new ones. 
 Long before Desert Storm, the US  (and many of its NATO allies) had made 
similar mistakes in analyzing Warsaw Pact forces. These mistakes led to gross over-
estimates of the strength and readiness of many Warsaw Pact divisions until policy 
makers forced the intelligence community to examine the strength of individual 
divisions. They led to an over-estimate of Soviet deployment capabilities based on the 
maximum potential transit capabilities of the Soviet rail system using US rates of cargo 
transfer, and ignoring real-world limits on the number of Soviet and Eastern European 
rail cars. They also led to a well-publicized failure to properly assess the support and 
logistic capabilities of the Soviet Army to sustain offensive operations in Europe. 
 It was only when the US began to develop a "countervailing strategy,"  focusing 
on the weaknesses of the Warsaw Pact, as a means of offsetting its numerical superiority, 
that the cost of these mistakes became apparent. In the process, many US analysts began 
to realize that decisive concentration of force could only be achieved through 
intelligence that accurately assesses what these weaknesses were, and allows US and 
NATO planners to capitalize on their strengths by exploiting these weaknesses. The 
resulting analytic effort was far from perfect, but it was infinitely preferable to an over-
simplistic order of battle intelligence. 
 The lesson for the future is that intelligence should adopt a similar focus on 
countervailing strategy, and give as much priority to effectiveness and quality as to force 
strength. It is that intelligence should identify the enemy's strengths and weaknesses in a 
form where attacks can bypass weak forces, destroy critical strengths, and disrupt enemy 
operations by concentrating decisive force at the points where it has the most impact on 
the enemy. This lesson will be of crucial importance in those contingencies where the 
US or international coalitions lack the time to deploy superior forces, where there is a 
major risk of high casualties in a more conventional battle of attrition, or where a sudden 
focused use of force can limit escalation or terminate a conflict.  

Creating Contingency Targeting Capabilities For 
Regional Conflicts: Lack Of An Effective Targeting 
System 
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 When detailed planning began for Desert Storm, US air planners were 
confronted with the need for massive intelligence support to provide targeting data for 
air strike/attack operations against Iraq and Iraqi forces in the Kuwaiti Theater of 
Operations. As Chapter Seven discusses in more detail, this targeting effort exposed 
several important intelligence problems:501 

o The targeting effort on Iraq and Kuwait before Iraq's invasion was far too limited 
to support a sophisticated massive air campaign. Many key data were uncertain, 
and it became obvious that significant gaps existed in US coverage. No other 
country in the Coalition proved able to provide significant additional targeting 
data, and the problem was further complicated by rapid changes in Iraqi forces 
and capabilities as Iraq restructured its military capabilities to support in-theater 
operations. 

o The US intelligence community was not staffed for the task and did not prove 
responsive in meeting the time-urgent  needs of the new JFACC. Bureaucratic 
and resource problems were compounded by a lack of understanding of the real 
world needs of operational commanders, and there was a tendency to process and 
analyze data in forms different from those needed by the operator.  

 When Iraq invaded Kuwait, neither the US intelligence community nor 
USCENTCOM were properly organized to support a major air battle. Imagery coverage 
of Iraq was limited, had important gaps, and was often poorly interpreted. The US 
national targeting effort was still focused on the risk of a strategic nuclear conflict with 
the Soviet Union, with supporting targeting efforts to deal with the Warsaw Pact and 
North Korea. Little serious study had been given at the national level to the political 
constraints of coalition warfare, joint exercises with planners or warfighters, or to the 
special intelligence requirements of conventional theater conflicts, and the need to shape 
targeting in view of regional and national considerations in the Third World. To put this 
problem in perspective, the crash effort between August 2, 1990 and the beginning of 
Desert Storm more than doubled the number of targets used for planning, reaching a 
total of 770 strategic targets before the war began. It reclassified many existing targets, 
and still failed to properly characterize the importance of about half of the targets 
listed.502 
 Although USCENTCOM had just completed exercise "Internal Look 90", this 
exercise was not designed to test or improve intelligence capability. The CENTAF 
intelligence staff consisted of the 9th Tactical Intelligence Squadron with a total of eight 
personnel, and only two of these personnel were fully qualified.503 The intelligence 
community was slow to change this situation during Desert Shield. While a total of 180 
active duty and fully trained targeting specialists were available, only 40 were deployed, 
and only 18% of all personnel were trained in targeting activity. Virtually all of the 
intelligence personnel assigned to build-up the in-theater targeting effort -- as was the 
case with virtually all intelligence activity during Desert Storm -- were "relatively 
untrained agumentees and reservists." 504  
 These problems created were compounded by friction between the CENTAF 
intelligence effort and the Special Planning Group in CENTAF -- which was charged 
with planning the air offensive. Partly for security reasons, the CENTAF intelligence 
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staff was not properly informed of the real role of the Special Planning Group, and failed 
to respond to the Special Planning Group's needs. The CENTAF intelligence facility was 
also located in  a tent on a soccer field, near the Saudi Air Force headquarters, while the 
Special Planning Group was located in the basement of the Saudi Air Force 
headquarters.505  
 While this physical separation may seem minor, its impact on targeting and 
planning the air offensive was compounded by the use of separate lines of 
communication, security classifications, and special access routines. This experience 
repeated similar problems in the organization of US intelligence efforts in World War II, 
Korea, and in Vietnam until the last two years of the conflict. It was also compounded 
by a natural tendency to react to the pressures of Desert Shield and Desert Storm to 
solve all problems on the most expedient ad hoc basis available, rather than address the 
underlying causes, since the real time fusion of intelligence, operations, and planning 
was far more important to the "revolution in military affairs" than in previous conflicts.  
 The Special Planning Group increasingly bypassed or ignored the CENTAF 
intelligence staff. General Glosson made arrangements with Rear Admiral J. M. 
McConnell, the head of DIA/J-2, to obtain satellite and aircraft imagery directly from 
Washington, to provide communications intelligence data directly from a special cell in 
Washington. As a result, the Special Planning Group increasingly took over the function 
of integrating intelligence and operations, and interpreting the imagery used for targeting. 
Imagery and COMINT support in Washington began to focus on directly supporting the 
operator, rather than on CENTAF intelligence. As the Gulf War Air Power survey put it, 
"By the time the war started, the Black Hole had become its own intelligence 
organization; it had its own intelligence sources, and did its own targeting."506 
 The net effect of this lack of coordination was often serious. The Special 
Planning Group did not fully understand the tasking and prioritization for imaging, and 
managed the air war in a way in which the theater command often failed to provide 
wings, squadrons, and pilots with the full intelligence data needed for war fighting. 
Problems often occurred because it was unclear as to who was responsible for selecting 
aim points, and as to what data to report to the operator. For example, precision strike 
units, like the F-111 force, routinely lacked the proper geodetic coordinates for strike 
planning because they were given imagery data without this information -- although it 
was readily available.  
 During the actual fighting, communication between the Special Planning Group 
and CENTAF intelligence was so poor that CENTAF intelligence was not informed that 
many of its recommendations were ignored, or that the Special Planning Group felt that 
most of its inputs came too late to be useful. This reached the point where intelligence 
analysts in Washington often knew that targets had been struck ahead of CENTAF.  
 The gap between the formal intelligence structure and the Special Planning 
Group's control of targeting created a situation where much of the imagery and other 
intelligence data available to brief pilots never reached the squadron level, and 
dissemination management never rose above poor-to mediocre. These problems were a 
key factor that led General Powell to conclude after the war that "...there was a lack of 
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coordination and timeliness in the dissemination of intelligence collected at the national 
level."507  
 There is no way to tell just how much these problems in the targeting effort 
contributed to the weaknesses in the strategic bombing effort discussed in Chapter Seven. 
It is clear, however, that these problems --- and additional problems in damage 
assessment which will be discussed shortly -- helped force General Horner, the 
commander of CENTAF, to change his targeting approach to interdiction strikes during 
the air campaign.  
 On February 6, 1991 -- once it became apparent that F-16 and B-52 strikes had 
had limited impact on Iraqi ground forces -- Horner turned to precision strikes by F-15E 
and F-111E precision strike aircraft operating directly over the battlefield. He 
compensated for the poor quality of targeting information by having these aircraft fly 
over 30 by 30 square mile "kill boxes," and supported them with other aircraft which 
acted as target spotting "forward air control aircraft," and then structured these boxes to 
attack key ground targets like Iraqi Republican Guard, Tank, and Mechanized Divisions 
without regard to the ATO. He also provided real time targeting and kill support from 
FB-111s. The Pave Tack sensors on these aircraft could also pick out the warmer 
armored vehicles within each box, and "plink" them with laser guided bombs. Finally, 
CENTAF began to allocate T-2 reconnaissance aircraft to target given kill boxes. The T-
2 imagery provided six digit near real time targeting coordinates and made FB-111 
strikes far more effective.508 Similar solutions may prove useful in future wars, but 
bypassing the targeting problem does not solve it.  
 Many of the problems in targeting were inevitable given the US emphasis on 
targeting the Warsaw Pact at the time the Gulf War began. Nevertheless,  there are 
several lessons to draw from this experience:  

o A "revolution in military affairs" cannot create an effective air campaign or 
AirLand battle war fighting capability if all aspects of intelligence are not 
integrated into the overall warfighting concept and subject to the same 
demanding exercise and training procedures as combat arms. Targeting is a key 
aspect of this integration. 

o Effective operational intelligence for targeting and all other purposes requires the 
organizational "fusion" of  communications, security classifications, and special 
access routines and collocation of intelligence, plans, and operations.  

o Targeting of major potential opponents cannot be deferred until war begins. Just 
as a single integrated operating targeting plan had to be prepared against the 
Soviet Union and Warsaw Pact during the Cold War, the US must have fully 
developed targeting plans against all high risk Third World opponents in the 
post-Cold War era, with the additional requirement that such plans must be 
adaptable to a wide range of scenarios and potential political constraints. 

o Adequate pools of trained personnel must be developed before the mid to high 
intensity conflicts begin. 
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o The full organizational structure of national-theater-tactical-unit intelligence 
must be fully decided upon before war begins and tested and refined through 
exercise experience. 

The Need To Measure Effectiveness: Lack Of Battle 
Damage Assessment (BDA) Capability:  
 As was the case with many of the intelligence capabilities employed in Desert 
Storm, the US had the only Coalition forces trained and organized to conduct battle 
damage assessment based on a large scale air campaign and AirLand battle. The US 
battle damage assessment effort, however, had at least as many organizational and 
technical limitations as the US targeting effort. As General Schwarzkopf put it,509 

"Battle damage assessment... was one of the major areas of confusion....It led to 
some disagreements. As a matter of act, it led to some distancing on the part of 
some agencies from the position of USCENTCOM at the time, as to what the 
bomb damage assessment really was." 

 It is important to understand several aspects of this failure. Battle damage 
assessment has been a long standing problem in military operations. No military force 
has ever found it easy to accurately characterize the damage it inflicts on the enemy, and 
these difficulties have grown as technology has provided the ability to strike at longer 
distances, hit more complex mixes of targets, use unmanned or guided stand-off 
weapons and areas weapons, and vastly increase the volume of air and missile strikes. 
Estimates of air and ground effects on enemy losses of land force manpower and 
equipment have been notoriously uncertain -- to the point where accurate contemporary 
estimates of enemy wartime losses have been the rare exception, rather than the rule.510 
 The US had grave problems in virtually every aspect of damage assessment and 
casualty estimation during World War II, Korea, and Vietnam. When the US began 
organizing for Desert Storm, however, it found that the DIA and military services had 
never given damage assessment the same priority that they had given improvements in 
C4I/BM.511  In fact, it was sometimes assumed that improved targeting and more lethal 
and smarter weapons largely eliminated the need for detailed hard data on damage 
effects.512 This, for example, seems to have been a reason that CENTAF and the Special 
Planning Group initially decided not to use reconnaissance aircraft to cover targets that 
Coalition Air Forces had already struck during the air war.513  
 The only areas where BDA was comparatively reliable was in measuring 
massive physical damage to fixed unsheltered targets like bridges, buildings, and storage 
sites. Even in these cases, it was difficult to measure the importance of more limited 
damage, to assess damage to the inside of buildings, or to assess the practical effect of 
such damage on enemy capabilities.514   
 Training was also a critical problem. The US had not had to carry out significant 
battle damage assessment activity since Vietnam, and had no working analysts left from 
that conflict.  If intelligence staffs were not properly trained for targeting regional threats, 
they were far less trained for battle damage assessment.  DIA tried to correct this 
situation during Desert Shield. It conducted 13 end-to-end exercises of imagery 
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dissemination and training for DIA personnel. USCENTCOM J-2 organized a battle 
damage assessment staff and methodology. It attempted all source analysis using 
national systems, mission reports, deserter reports, and gun camera and missile film.515  
 The resulting US effort often did a good job of confirming that a weapon had hit 
a given target, but it had many grave weaknesses. The reconnaissance effort needed for 
damage assessment  directly competed for limited assets with the targeting effort, and 
the US could not compensate for the lack of intelligence collection when the weather 
covered many strategic target areas from January 16-21. As a result, damage assessment 
often used mission reports and video recordings, although pilot assessments and mission 
reports are notoriously unreliable, and video recordings generally can only determine the 
probable area of impact -- not damage.516 
 The US was not organized to use imagery effectively in battle damage 
assessment. Little practical effort was made before the war to find technical solutions to 
providing adequate imagery support for a battle damage assessment process that forced 
even trained operators to make "guesstimates" because of the limitations of imagery and 
other source data. While CENTAF sought more effective systems to use imagery for 
damage assessment during Desert Shield, only one of the three sought-after work 
stations was available by the time of Desert Storm, and because the operators of this 
workstation were untrained, its reliability was uncertain.517 
  Even where adequate post-strike imagery was available, it proved extremely 
difficult to assess the degree of penetration into buildings and facilities, or assess the 
damage to vehicles. This situation was compounded by the lack of qualitative 
intelligence on Iraqi forces, accurate assessment of ground force strength, and failures to 
properly characterize the nature of the strategic targets being attacked. This led to 
serious problems in allocating Tornado strike sorties, and sorties by US aircraft not 
using all-weather sensors and precision guided weapons, to given targets. In many cases, 
it was later found that medium altitude radar directed and area bombing did little 
damage to the target.518 
 Although the collection, analysis, and dissemination of imagery improved as the 
war progressed, this did not solve the problem. The sheer scale of the air campaign 
greatly exceeded the capacity to carry out battle damage assessment. USCENTCOM 
never succeeded in developing a stable or coordinated system for assessing US and 
allied claims, differences between the US Air Force and US Army, or even within given 
US military services.519 Little effort was made to follow-up air strikes with direct 
reconnaissance coverage by in-theater assets like the RF-4C, U-2, and Tornado because 
targeting was given a higher priority.520 The theater staffs often lacked proper training, 
and could not learn on the job. Equipment needed for assessment was inadequate and 
unreliable. Specialized capabilities existed only in Washington, and the assessment 
effort became competitive, rather than integrated. DIA and CIA produced their own 
estimates of battle damage, using assets not available to the theater, and communicated 
them directly to the White House -- and sometimes leaked them to the press.521 
 USCENTCOM developed a system for discounting pilot reports, and improved 
its use of imagery over time. This proved particularly important in the case of some of 
the exaggerated kill claims made by pilots flying close air support missions. For 
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example, A-10 pilots made exaggerated claims, and USCENTCOM initially directed 
that all such claims be automatically discounted by 50%. As time went on, however, 
imagery led the ARCENT analysts, assessing damage to Iraqi ground targets, to discount 
their claims by 66%, and later a analyses of U-2 flight data, gathered over the battlefield 
immediately after the war, indicated that even the 66% discount figure may still have 
been too low.522 However, claims from other types of aircraft, and some allied forces 
were not counted at all.523 Further, ARCENT analysts came to discount 50% of all F-111 
kill claims, and 50% of all F-15E kill claims supported by gun video. Some later studies 
indicate the true discount should have exceeded 66%.524  
 The introduction of "kill boxes" later in the air campaign added new problems to 
this situation. While the "kill boxes" did not change the basic problems in BDA, they 
presented special problems because they often involved aircraft with limited capability 
to confirm actual hits;  Because pilots and air unit commanders often attacked on a 
target of opportunity basis, it was difficult to relate confirmed kills to the targets 
prioritized by ground commanders. The geometry of the boxes also often ignored the 
nature of enemy formations and ground force support requirements, and made it difficult 
to relate strikes in some boxes to their impact on the ground commander's plans. The 
fact that the Coalition air forces were able to operate over the kill boxes for long periods 
of time and attack targets regardless of priority helped compensate for these limitations, 
but this is scarcely a model for the future.525 
 In a large number of cases, there were no data that allowed accurate assessment. 
Estimates had to be based on either the value of the facility attacked, or on theater-level 
estimates of the average effectiveness of given types of attacks -- often made without a 
prior basis of adequate operational research data on weapons effects -- times the 
estimated strength of the enemy forces in the theater. Estimates of the effectiveness of 
air strikes on land forces were complicated by the deliberate decision to avoid measuring 
human casualties, and relying, instead, on a method that attempted to project the general 
loss of combat effectiveness to given major divisions, although estimates of unit 
manning and equipment were often highly uncertain. This led to the US Army 
intelligence component of ARCENT "color coding" divisions according to estimated 
loss of combat effectiveness in ways that were often suspect. 526 
 The end result was that by the time the ground attack began, General 
Schwarzkopf had effectively abandoned any effort to base operational decisions on 
precise estimates of damage assessment, but dealt with damage largely in terms that 
suited command politics, rather than worry about analytic details, and used the number 
of air strikes against a given target as his basis for decision-making.527  
 At the same time,  a major set of differences had emerged between the battle 
damage analysts in ARCENT and those in Washington in CIA and DIA. On the one 
hand, the ARCENT analysts in USCENTCOM had the advantage of  getting airborne 
surveillance data at least 36 hours before the BDA analysts in Washington.528 On the 
other hand, USCENTCOM had less capability to process large amounts of national 
imagery, and had less accurate estimates of Iraqi unit strength before the air strikes. This 
led to continuing debates over the extent to which given divisions had lost given 
percentages of combat effectiveness that could never be fully resolved, although the 
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ARCENT corrected discount factors for air strikes that seemed to have generally 
produced more accurate figures than national estimates.529  
 These differences over damage assessment reached the point where they 
presented serious political and operational problems.530 USCENTCOM was estimating 
the loss of effectiveness in Iraqi forces largely by its estimate of the number of tanks 
killed. USCENTCOM's estimate of the number of Iraqi tanks killed rose from 476 on 
February 1, 1991, to 862 on February 11, 1,439 on February 16, and about 1,700 on 
February 19. This meant that nearly 40% of the heavy armor in Iraqi forces was killed 
by the point when critical decisions had to be made about initiating the ground campaign. 
USCENTCOM estimated the Iraqi 4th Corps -- in Southwestern Kuwait -- as being at 
only 58% of its original combat strength; the 7th Corps -- west of Wadi al Batin -- was 
estimated at 42% -- and the three heavy Republican Guards Divisions (Tawalkana, 
Madinah, and Hammurabi -- were estimated at 57-72%. This led Schwarzkopf to discuss 
the Iraqi Army as being on the "edge of collapse."  
 In contrast, the CIA concluded that USCENTCOM was double and triple 
counting kills because of pilot over-estimates, and the fact that pilots often attacked and 
hit the same tank more than once. (This was a major problem in Israeli air operations in 
the 1973 War). The CIA also found real errors in the theater estimates. At one point, for 
example, the Tawakalna Division of the Republican Guards was estimated to have lost 
50% of its tanks because armored vehicles in other units were included in the count. The 
difference grew to the point where the CIA estimated only 358 tank kills in mid-
February, 1991 -- a time when USCENTCOM estimated 1,400. By the time that policy 
makers were deciding on the timing of the ground offensive, the CIA estimated Iraqi 
forces as being 75% to 85% intact -- an estimate that challenged whether the Coalition 
should initiate a ground offensive.531      
 This debate was rapidly leaked to the press -- possibly with the intention of 
delaying the ground attack. This compounded the need to reach a clear policy level 
decision as to whose estimate was correct. As a result, the debate over BDA was 
referred to the National Security Council and to the President. The counter argument 
made by the JCS and USCENTCOM to the CIA was that the CIA had only used satellite 
coverage and ignored all theater collection efforts, including U-2, T-2, and RF-4C 
imagery and F-111 and F-15E camera data. This argument was supported in mid-
February by a USCENTCOM analysis which had extensively rechecked the  damage 
estimates on the Iraqi Tawalkana Division,  and the 10th and 12th armored divisions. 
This analysis combined U-2, gun camera, pilots reports, and other sources, and 
concluded that they had lost 60%, 55%, and 75% of their armor and artillery.532  
 In the final event, the issue could not be resolved analytically. It was resolved by 
the National Security Council on February 21, 1991. The final decision was taken the 
basis of the judgment of the theater commander and Chairman of the Joint Chiefs, and 
the CIA was directed to cease reporting its estimates. While this decision was 
unquestionably correct in strategic terms, it was scarcely a product of definitive battle 
damage assessment. At this point in the War, USCENTCOM claimed that 388 of the 
approximately 846 tanks in the Tawakalna, Medina, and Hammurabi Divisions were 
destroyed by air, or nearly 22% of the total Iraqi tanks in theater. 
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 However, U-2 imagery -- which was  completed after the completion of the 
entire ground campaign found that only 215 tanks remained in the area where the 
Tawakalna, Medina, and Hammurabi Divisions operated -- a little more than half of the 
total that USCENTCOM estimated had been killed before the ground war began. When 
detailed target by target analysis was made of the case of the kill of such tanks, the 
number estimated as killed by air dropped to 166 -- which meant that USCENTCOM 
had over-estimated BDA to the Republican Guard on February 21, 1991, by 
approximately 134%. The practical result on the ground was that the Hammurabi 
Division left its revetments largely undamaged and escaped to Iraq.  
 The Tawakalna and Medina Divisions almost left their revetments largely intact, 
but were committed to the ground war where they fought battles intense enough so that 
they lost 93-99 tanks each along the battle lines where they encountered US ground 
forces. Most of those losses were to ground weapons. As will be discussed in Chapter 
Seven and Chapter Nine, both US intelligence and the USAF later concluded that 
USCENTCOM had no way to know if it had damaged 50% of the Iraqi force in the 
KTO, and attacked long before that goal have been achieved.533  
 The initiation of the ground campaign revealed additional problems. While US 
battleships had adequate numbers of remotely piloted vehicles (RPVs) that their 
commanders could use for targeting and damage assessment, ground commanders had 
far fewer such assets at the tactical level. The limited number of RPVs that they had fell 
far short of their combined needs for targeting and battle damage assessment, and the 
satellite imagery they received was not accurate enough for artillery targeting purposes -
- which required a near real time image with a location accurate to 100 meters. While 
the data provided by the Joint Surveillance and Target Attack Radar System (JSTARS) 
was more accurate, it was generally not available on a near-real time basis, and could 
not assess damage. Similarly, artillery spotting radars provided targeting, but not battle 
damage assessment data.534 
 Tactical commanders urgently needed real and near real time intelligence assets 
directly under their control, but were forced to rely on national and theater systems, 
which were often tied up in resolving policy level arguments or in air targeting. The 
final edition of the Department of Defense report on the lessons of the war indicated:535 

"At the tactical level, few assets were available to collect BDA after artillery or 
air strikes. Frustration at this level was increased by the competition at higher 
echelons for limited national intelligence collection assets. Further, 
communications down to the tactical level were often not adequate to pass 
reconnaissance results. Moreover, the disseminated BDA was often not useful to 
some tactical commanders. There was no system specifically designed to provide 
feedback from the tactical user to the national level producer." 

 One side effect of these problems was that it was almost impossible to assess 
Iraqi equipment losses during the war. The final estimate of the USCENTCOM Joint 
Intelligence Center -- dated as of March 3, 1991 -- showed that only 5-7 of the 43 Iraqi 
divisions in the KTO retained their combat effectiveness at the end of the ground 
campaign, and that 86,000 prisoners had been captured (64,000 by the US). It is also 
showed that the Coalition captured or killed 3,847 tanks, 1,450 armored personnel 
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carriers, and 2,917 artillery weapons. Yet, the precision inherent in some of these 
numbers is misleading. The final US reports on the war stated that, "it is important to 
note that numbers are estimates only."536  
 Like targeting, battle damage assessment is clearly one of the areas where major 
improvements are needed in US and Coalition forces. Some of these lessons are obvious 
from the problems the US encountered. The USAF Gulf War Air Power Survey sees the 
primary lessons relating to BDA as,537 

"Central Command's area of responsibility had a far lower priority than other 
regions during the Cold War, as the post-August scramble for information and 
staffs to process it shows. A pervasive failure to practice bomb damage 
assessment on a large scale before the war -- a failure shared by commanders as 
well as intelligence organizations -- set the stage for its inadequacy during the 
war. Realistic practice would have discovered large technical, procedural and 
organizational problems; such a rehearsal may have suggested remedies that 
could not be improvised during the five and a half months of crisis and six weeks 
of war." 

 There is no doubt that such lessons are valid, but the real causes and ultimate 
lessons go far deeper. The US was not really ready for damage assessment in any theater. 
It had no clear doctrine about the proper role of damage assessment in large scale air 
campaigns and in the AirLand battle. It had never attempted to create and test an 
architecture for damage assessment. It had never evaluated the trade-offs in allocation 
intelligence, reconnaissance, and collection assets, to damage assessment, versus other 
types of targets. It had never explicitly examined the range of intelligence and 
reconnaissance equipment that it was buying in terms of damage assessment needs, and 
had no clear or integrated procurement strategy for buying such equipment. It had never 
adequately assessed the political and media impact of such data, or developed a system 
for ensuring proper national review without creating artificial competition with theater 
assessments. While the US had radically changed the tempo of warfare, it had left battle 
damage as the forgotten child of its revolution in military affairs. 
 Training and organization alone cannot deal with these issues. Hard trade-offs 
need to be made between investments in improved collection and processing capabilities, 
other military capabilities, and the acceptance of a given level of capability to conduct 
BDA. Many problems in BDA simply may not be affordable, given resource constraints 
and competing priorities. The Department of Defense report on the Gulf War noted that, 
"there is still no DoD-wide, formalized BDA training or needed organizational structure, 
doctrine, methodology, or procedures. Lastly, there is no existing automated data 
processing software available to handle the massive volume of information which must 
be collected by BDA analysts." 538 
 In short, Desert Storm teaches the need for a clear systems architecture and 
organization for damage assessment, additional weapons and battlefield sensors 
specifically designed to improve BDA, as well as improvements in near real time 
processing capability, and above all, the development of military doctrine which defines 
the proper role of battle damage assessment based on what can be realistically achieved. 
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The need for improved conceptual thinking is even more important than the need for 
realistic efforts to make the current systems work.    

The Need For Additional Theater and Tactical Assets  
 The preceding discussion has already made it clear that the US could not deploy 
sufficient theater intelligence assets to support some of its AirLand battle concepts, and 
that support was particularly inadequate for ground commanders. The problems at the 
theater level, however, were compounded by problems at the tactical level. The 
Department of Defense report on the war notes that,539 

"Perhaps in no conflict in history have tactical commanders -- corps level and 
below -- been able to call on as capable an intelligence system as in the Gulf War, 
Yet, despite the impressive capabilities of collection systems at the national, 
theater, and tactical levels, many division, brigade, and wing commanders 
expressed frustration and dissatisfaction with the intelligence support they 
received...Because much of the intelligence gathered originated at the corps or 
higher levels,  tactical commanders found the intelligence provided to them was 
too broad. Frequently tactical units were sent finished estimates and summaries 
produced for senior commanders rather than the detailed, tailored intelligence 
needed to plan tactical operations, with the notable exception of targeting 
templates. Tactical units, restricted in the use of their own intelligence and 
surveillance assets and reliant on a tenuous dissemination process, often found 
themselves trying to piece together an intelligence picture of the enemy in their 
sectors using the limited information they could draw from intelligence being 
produced at higher levels...systems capabilities, coupled with the lack of 
communications capacity or systems, did not meet tactical commander's 
expectations -- either in quality or quantity. Component commanders generally 
lacked the organic imagery collection assets to satisfy their own requirements, let 
alone those of their subordinate units." 

The Need for Improved Tactical Intelligence Capability at the Service 
Level 

 As has already been noted, the later US Army and US Air Force analyses of 
Desert Storm revealed further problems at the theater and tactical level. While these 
were partly the result of national and theater problems that have been discussed earlier, 
they were also the result of problems within the individual services -- many of which 
occurred because operational doctrine and capabilities had been allowed to outpace the 
ability of intelligence to support them. 

o The USAF chose to centralize operations in a way that bypassed many aspects of 
the intelligence system. It lacked a survivable theater reconnaissance platform 
because of the deactivation of the SR-71, and was not allowed to conduct 
theater-level reconnaissance over Iraq and the KTO before the fighting began. As 
has been noted earlier, it was also unprepared to deal with many targeting 
problems and unprepared to provide battle damage assessment of the effect of air 
strikes.  
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 o The Air Force lacked adequate fixed wing tactical reconnaissance assets: It had 
a total of 24 RF-4Cs, 5 TR-1s, and 6 U-2s. It took outside command pressure on 
the Air Force to persuade it to devote ramp space to the RF-4Cs, and 12 of the 
aircraft did not arrive in theater until just before the air war began. Six of the RF-
4Cs were in Turkey. They only arrived in February, and not cover the KTO.540 
These aircraft had to deal with an average of 110 ARCENT target sets per day. 
The USAF had problems in providing timely tactical intelligence dissemination 
because it lacked sufficient assets to reconfirm targets even within an 18 hour 
time window, and because the data from its U-2Rs operating in Taif, and its RF-
4Cs operating at Shaikh Isa in Bahrain, had to be flown to Riyadh for 
exploitation.541 

 o At a broader level, the USAF's emphasis on strategic bombing, and 
centralization of the management of the air battle presented problems, because 
no method had been developed for managing targeting in a way that ensured 
joint prioritization. Rightly or wrongly, less than half of the Army's theater and 
tactical targeting requests were ever included in the ATO, and the Air Force 
refused to meet the Army's request for seven days of high priority strikes at Iraqi 
units directly in the path of US Corps. Further, the situation was often made 
worse because USCINCENT would personally attempt to establish daily joint 
targeting priorities so late in the process that the result was more disruptive than 
helpful.542  

 o USAF intelligence was unprepared for conventional offensive operations in 
mid and high intensity conflict -- partly because key platforms like the Joint 
Surveillance and Target Attack Radar System (JSTARS) were still in 
developmental form. It was better prepared for air defense operations largely 
because of the immense USAF advantage in warning and battle management 
assets provided by the AWACS and ABCCC, although it is unclear that USAF 
intelligence ever produced assessments of Iraqi air combat capabilities equal to 
those of the USN SPEAR group. 

o The US Army was unprepared to provide proper intelligence support for Corps-
level operations. It was in the process of developing a proposed architecture for 
theater and tactical operations, which was dependent on the JSTARS, large 
numbers of improved RPVs, new communications gear, new processing gear, 
and a number of classified programs.543 As a result, tactical intelligence lacked 
mobility, targeting, communications and processing capability. The Army was 
forced to improvise a war fighting system as it deployed. It eventually worked 
out a battlefield intelligence system where a military intelligence (MI) brigade 
was deployed to each Corps, and each division had an MI battalion; however,  
this system was inadequate at every level of operations.  

o The Department of Defense report on the Army's problems noted that, 
"Communications paths to disseminate intelligence, targeting data, and imagery 
from producers to corps and division commanders in near-real-time did not exist, 
or had insufficient capability."544 The US Army official history noted that, "...half 
of the intelligence problem was dissemination, with imagery the biggest 
challenge. The intelligence system before Desert Storm was not designed to push 
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all of the required intelligence down to the tactical level. During the previous 20 
years, the Army and other services had dismantled their capability to produce 
imagery at lower levels. Instead, the Army chose to capitalize on electronically 
generated imagery products from corps to divisions. This process, called 
secondary dissemination, replaced the familiar aerial exploitation units in 
divisions and corps. Rather than tactical units developing their own negatives for 
study on a light table, photographs were analyzed at a higher level, converted to 
digital data, and transmitted to using units for reassembly at special terminals. 
Now, on the eve of war, off-the-shelf purchases and prototypes had to be fielded 
because the transmission of digital data required bandwidths well beyond those 
of the standard communications net allocated to intelligence...Getting the new 
equipment fielded in time was a close run race, one that in some cases was 
completed too late."545  

o The resulting restructuring of satellite communications, the forward deployment 
of radios capable of receiving satellite data, and the deployment of Trojan 
receiving stations to handle imagery data was rushed into theater to the point 
where the first of the new imagery capabilities (in forward deployed divisions) in 
the high priority VII Corps did not have minimal training until the day before the 
ground war began. The XVIII Corps never got adequate support. Reconnaissance 
aircraft, the use of French helicopters, deep patrols and the use of special forces 
helped compensate for these weaknesses, as well as HUMINT from defectors 
and prisoners of war, although these sources were not adequate substitutes for 
the effective use of technical means. 

o More broadly, the weaknesses in the Army's intelligence system created a serious 
problem with the theater and tactical commands until the Chief of Staff of the 
Army, Brigadier General John Stewart Jr., was sent to head ARCENT J-2 in late 
December. This led to a significant refocusing of Army intelligence on real time 
support of offensive operations, and on meeting the needs of Corps commanders, 
but it is striking that this refocus took place less than a month before the war 
began.546 

o The US Marine Corps deployed to the theater after it had recently reorganized its 
intelligence system. The 1 MEF was supported by the 1 SRIG, a regimental size 
intelligence unit that integrated all ground intelligence collection assets. Each 
Marine division had a reconnaissance battalion specially trained in patrol 
intelligence, and an armored infantry battalion which could use light armored 
vehicles for reconnaissance operations. These units provided direct support to 
assault units during the ground attack. However, Marine Corps intelligence, 
targeting, and reconnaissance capabilities were designed largely for low intensity 
operations or amphibious operations where intelligence support would be 
provided by the USN. The Marine Corps did solve some of its problems by 
aggressive patrolling in the border area and the use of deep reconnaissance 
patrols. However, it lacked intelligence collection and analysis capabilities to 
cope with a dynamic armored battle, and acquire adequate intelligence and 
targeting data from beyond the line of sight. Attempts to correct this situation by 
deploying the Pointer, a light hand-launched RPV, failed, because it proved to be 



Lessons of the Gulf War 287 

too fragile, and was too short in range to be useful in a modern battlefield, and 
was also incapable of collecting adequate information on enemy forces the size 
of those deployed in Desert Storm.. This situation might have been better if the 
reconnaissance pods for the F/A-18 had been ready, but the Marine's RF-4Bs 
were taken out of service before the Corps could replace them.547  

o The theater and tactical intelligence capabilities of the USN were not tested by 
high stress operations during Desert Shield and Desert Storm, and air and missile 
targeting was provided by other intelligence services. As has been discussed 
earlier, this presented significant problems because the targeting data generally 
had to be ferried, rather than supplied in real-time digital form. The P-3C patrol 
aircraft, and E-2 early warning aircraft, seemed to have met most fleet needs, 
although some problems emerged in tracking and identifying cargo ship and 
tanker movements -- particularly over long distances -- a mission the Navy had 
not previously organized to perform. Three other tactical problems emerged to a 
limited degree. The US Navy had significant problems in characterizing  Iraqi 
mine laying activity in terms of locations, density, and mine type: A problem that 
may be technically insoluble in the near term. It could locate Naval gunfire 
targets and assess battle damage, but lacked adequate targeting capability and 
damage assessment capability for its longer range missiles -- a problem that led 
to serious exaggerations of the effectiveness of its cruise missile strikes. Finally, 
the Navy and Marine Corps had serious problems in characterizing the 
effectiveness of every aspect of Iraqi coastal defenses, although this had no 
operational impact on the war. 

 Once again, it is important to stress that many of these problems had little impact 
on the outcome of fighting even at the tactical level, and that most are relative. For all of 
its weaknesses, US tactical intelligence was far superior to that of Iraq and any other 
Coalition force. The US and other allied forces were also able to compensate for the 
large scale failure of technology once the ground campaign began, because unit 
commanders were able to interrogate Iraqi prisoners and defectors, and HUMINT was 
able to provide current intelligence. While US ground forces found that they lacked 
adequate linguists and processing capability to deal with what became a flood of 
intelligence, HUMINT became the primary source of intelligence at the brigade and 
lower levels.548 
 It is equally important to note that the US military services recognized many of 
these problems long before Desert Storm, and that some of the lack of US capability in 
theater and tactical assets during Desert Storm was partly a matter of timing. All of the 
air components of the US forces had plans to improve their sensors and their related 
C4I/BM systems. As Chapter Nine discusses, the US Army intelligence had extensive 
plans to improve its theater and tactical level battle management support, targeting, and 
damage assessment capabilities, and much of the critical equipment was in development. 
These systems, however, were planned for deployment in the mid to late 1990s. 
 The lessons of the Gulf do, however, validate the need for major improvements 
in tactical as well as theater-level intelligence. They validate the need for systems like 
JSTARS, for more UAVs/RPVs, for improvements to reconnaissance aircraft, and to the 
sensors on offensive aircraft. They validate the need for more area specialists and 



Lessons of the Gulf War 288 

linguists that can work at the tactical level. They show the need for improved command 
and control vehicles, and artillery fire management systems that can digitally process 
tactical intelligence data, and they validate the emphasis that the US Army has placed on 
deploying a new mix of tactical C4I/BM systems and a new battlefield intelligence 
architecture as part of the "digital" battlefield. This architecture includes such systems as 
the all-source analysis system (ADAS), the Army data distribution system (ADDS), and 
improved tactical and satellite intelligence systems. It includes the Comanche scout 
helicopter and improved UAVs, new man portable and heliborne direction finding 
systems (Quickfix), improved versions of Guardrail, new emitter location systems like  
Trackwolf, and the ground-based common sensor (GBCS). 549  
 Given the steady cuts in peacetime defense spending in the West, the question is 
whether the US will pay for the improvements it needs, and whether other Western 
states will fund the tactical intelligence systems they need. It is always tempting to give 
new weapons, and maintaining force structure as a priority, at a time when funding 
becomes critical. The problem is that even the best weapons lose effectiveness in a force 
that literally lacks vision. 

Joint Surveillance and Target Attack Radar System (JSTARS)550 
 The potential importance of such new intelligence and reconnaissance assets in 
solving the intelligence problems exposed in the Gulf War is demonstrated by the 
contribution that several new systems that had become available to support theater and 
tactical intelligence efforts during the Gulf War. Many of these systems are discussed in 
the chapters that follow. These systems included improved counter-battery radars and 
platforms with several missions -- such as the OH-58D, which marked the first 
operational deployment of a modern, dedicated, scout helicopter. They included new 
types of intelligence platforms, or radical improvements in older platforms. The role of 
some of these systems -- particularly those related to COMINT and ELINT are classified, 
but the US experience with more public programs like the JSTARS, Pioneer, and 
Tactical Digital Facsimile (TDF) secure fax, illustrates the range of improvement that 
can be made in intelligence, targeting, and BDA at the theater and tactical level. 
 The Joint Surveillance and Target Attack Radar System (JSTARS) or J-8 is the 
most striking example of these new systems. JSTARS is a joint US Army and USAF 
development designed to use a synthetic aperture radar to provide near real time wide 
area targeting and surveillance coverage deep behind enemy lines. It can provide 
simultaneous coverage of an area nearly the size of the KTO, with surveillance coverage 
of 25 by 20 kilometer sections in great detail, and detailed targeting coverage of a 4 by 4 
kilometer sector,  at a range of several hundred kilometers. It is intended to provide 
commanders with the indications and warning of the movement of land vehicles, major 
fixed defenses such as the Iraqi obstacle system, and some aspects of activity at fixed 
sites. This gives it the ability to characterize situation development in the enemy 
battlefield, deep behind the forward edge of the battle area, and locate and strike at 
moving and fixed targets. 
 The platform for the JSTARS is a modified E-8 aircraft (a variant of the B-707), 
which has an extremely advanced RISC-based computer capability and data processing 
software, an aircraft self-defense suite, and secure voice and digital communications. 
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The key data link to the ground is a frequency hopping Ku Band surveillance control 
link that provides near time data to ground station modules that can be deployed at the 
theater and tactical level, with the potential for direct satellite transmission to the US. 
The ground station modules give analysts in the field the same data for processing, 
analyses, and for dissemination to on-board operators.551 
 At the time that Iraq invaded Kuwait, the JSTARS was still undergoing early 
deployment tests, and was not planned to have initial operational capability until 
FY1997 -- although the war led to an accelerated development program that led the Air 
Force to take acceptance of the first two aircraft in late November, 1993.552 It is 
symbolic of the problems that USCENTCOM had in getting effective support for theater 
and tactical intelligence that the air staff initially resisted deployment of the JSTARS to 
the theater -- in spite of its success during tests in Europe. The USAF did so on the 
grounds that it might complicate air battle management, and risk losing prototype 
systems, although planners knew that December, February, and January were normally 
cloudy months that could reduce imagery coverage by 40% to 60% for periods of days.  
 The aircraft was only deployed when it became apparent that questions from 
Congress would continue to embarrass the Air Force. 553  As a result, the two 
developmental JSTARS only reached Riyadh on January 12, 1991 -- a few days before 
the beginning of Desert Storm. The JSTARS flew its first in-theater sortie on January 14, 
and only had time to fly two experimental sorties in theater before Desert Storm began. 
Six interim ground station modules were deployed to the theater, and allocated to the 
AFCENT and ARCENT commanders in Riyadh, the MARCENT commander, the 
forward ARCENT command in King Khalid Military City, and jointly to the US VII 
Corps and XVIII Corps. 
 The JSTARS was supposed to integrate its collection capabilities with those of 
the Mohawk reconnaissance aircraft organic to the VII and XVIII Corps. The original 
plan  was to have the JSTARS fly 11 hour orbits at night, when theater coverage from 
other assets was weakest. However, the JSTARS had to began operation with many 
limitations. One aircraft could not support two Corps because of the range involved, and 
support had to be allocated to the higher priority VII Corps at the expense of the XVIII 
Corps 
 Moreover, the aircraft was in development when it deployed. It required 
extensive technical support, and at least one software change during the course of the 
war. It initially had severe slewing problems.554 It did not have fully operational software 
for the purposes of detecting vehicle movements, and could not distinguish between 
wheeled and tracked (armored) vehicles. Its basic computer system proved to be 
inadequate to handle the data processing burden during Desert Storm and has since been 
replaced by a far more advanced system. It had serious and persistent communications 
problems in providing battle management for strike aircraft.  
 Many subsystems were not yet reliable. The JSTARS required constant 
maintenance and contractor support, and could only keep flying by cannibalizing parts 
for one flying aircraft from the second non-flying platform. As a result, the JSTARS 
only flew 54 combat sorties during the entire war.  555 While it could -- and did -- 
provide extremely useful near real time data to the interim ground station modules, its 



Lessons of the Gulf War 290 

ability to provide sustained coverage was limited and episodic. It require extensive 
cueing from external sensor platforms, and could not provide targeting data in a form 
that was precise enough to allow easy integration into the overall targeting system.  A 
GPS capability has since been added to provide more accuracy and make the data more 
compatible with US intelligence systems. 
 Many aspects of operations had to be improvised during the war. For example, 
color printers had to be provided during the war to make JSTARS data comprehensible 
to its users.556 Its ground station modules were interim systems with limited capability. 
They were so heavy that they had to be moved on five ton trucks. While the JSTARS 
ground station modules were designed to integrate data from several platforms -- 
including the E-8 aircraft, the OV-1D Mohawk side-looking airborne radar (SLAR), and 
a Small Aerostat Surveillance System -- the interim ground station modules could only 
process data from one collection platform at a time. 
 Under most circumstances, a system with these limitations would never have 
been successful. However, US air campaign and AirLand battle concepts were so 
dependent on  a deep strike capability, that the JSTARS quickly proved its value. As 
Chapter Eight discusses in detail, JSTARS was able to detect, locate, and track convoys, 
river crossing sites, assembly areas, and retreat routes, as well as some aspects of Scud 
launch activity. This became apparent on the first days of the war when cloud cover over 
most of the theater deprived the US of its targeting capability. B-52s were in-bound with 
no targets, and JSTARS was suggested as a possible alternative to the standard USAF 
targeting methods. Somewhat to the surprise of CENTAF, it located a 40-vehicle Iraqi 
convoy and the B-52s were targeted in mid-flight.557  
 The JSTARS located an Iraqi convoy moving south from Kuwait City on 
January 29, and transmitted data to the ABCCC in time to allow Coalition aircraft to 
destroy up to 58 of the 61 vehicles in the convoy. Later that day, the JSTARS helped 
confirm that Iraq was not reinforcing its attack on Khafji, which allowed the Saudi 
commanders in Joint Forces Command East to design their counterattack without having 
to worry about additional Iraqi movements. As Chapter Eight describes in detail, 
JSTARS also played an important role in supporting VII Corps during the land battle, by 
detecting the Iraqi retreat out of Kuwait, and by characterizing Republican Guard 
movements and reactions to the attack of the US VII Corps.558   
 Although the US XVIII Corps was only able to get limited JSTARS coverage, it 
confirmed the Corps' seizure of position Cobra, their advance on as-Salman, and Iraq's 
failure to react to the French and US 101st Airborne strikes into Iraq. France returned 
the favor by making coverage available from the reconnaissance helicopters, deployed 
with its 6th Light Division. France had deployed Puma helicopters with experimental 
Horus moving target radars. The US Army was able to use the data they provided for 
night and all-weather operations by its AH-64 attack helicopters and MLRS. This 
experience demonstrated the potential value of even comparatively simple radar 
targeting and intelligence platforms.559    
 The USAF now plans to procure 19 improved J-8C versions of the JSTARS 
which will not only be far more sophisticated than the J-8As used in the Gulf War, but 
will be designed for steady future evolutionary growth once they are developed. The 
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new J-8Cs symbolize just how far, and how rapid the US C4I/BM capabilities are likely 
to evolve in the near future, beyond the capabilities deployed in the Gulf War.  
 The J-8C will use a more advanced computer and software system, radar, 
communications, and operation control system. It will add the TADIL-J tactical data 
information link system, and reconfigurable open-systems workstations. It will only 
have one screen per workstation, rather than separate screens for text and graphics, and 
use the new DEC Alpha 130 MIPS processor. Total disk memory will be 56 gigabytes 
versus 3 gigabytes on the J-8A, and RAM, will rise from 248 megabytes to 2.5 gigabytes 
with growth, to 10 gigabytes. A Digital VAX 860 will be used for radar processing, 
which is eight times faster than the VAX 866 on the J-8A.  
 These improvements not only will greatly improve the quality of wide area and 
sector search, but will provide detailed synthetic aperture radar images of ground sites 
for targeting and bomb damage assessment. It will also provide highly automated time 
compression analysis to highlight any shifts in the radar map, distinguish between 
tracked and wheeled vehicles, integrate ESM data from other aircraft into its displays, 
and identify patterns in terms of the numbers of vehicles moving down a given route and 
over time. The J-8C will also have the growth potential to replace wires with optical 
fibers, and increase data throughput by a factor of five.560 
 The ultimate value of the JSTARS will depend on the success of its final 
configuration, the final configuration of the ground station modules, other collection 
platforms, other battle management systems, and proven and trained-force war fighting 
capabilities. Nevertheless, the JSTARS seems likely to provide a critical capability that 
the preceding analysis has shown was missing in Desert Storm. Its wide area 
surveillance capability allows it to serve both theater and tactical commanders. It offers 
a decisive mid to long term advantage over any potential enemy. It can provide a rapidly 
deployable substitute for much of the massive ground-based effort in Desert Storm,. and 
provide immediate support for air strike operations if ground forces are not yet deployed. 
Its "look deep-strike deep" capability not only greatly improves targeting, it allows the 
US to attack the enemy's concept of maneuver, and ability to manage, support, and 
sustain the battlefield.  
 The USAF is studying ways in which the radar technology in JSTARS can be 
"fused" to exploit a wider mix of sensors such as air and land-based IFF systems, and 
electronic support measures. Such a system would provide a synthesized picture of a 
target's position, and speed, and identify probable intent, in the context of an overview 
of the AirLand battle. It would link the JSTARS and AWACS more directly, and 
provide an analytic and simulation capability in near-real time.561  
 Further, the US Army is experimenting with a "digitized battlefield" that could 
potentially  link individual major weapons, like tanks and artillery into a complex 
hierarchy of real and near real time information management, and also integrate the J-8C 
data with RPV, imagery, and electronic intelligence data as part of the net of C4I/BM 
capabilities. Such a system is at least 10 years in the future, but it again is a symbol of 
how transitional the Gulf War may ultimately prove to be.562 
 In short,  the upgrading of the J-8A is a critical part of a much broader effort to 
change the face of "information" or "algorithm" warfare. It will take place in conjunction 
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with improvement to many aspects of the E-3A AWACS, U-2R, ground stations, and 
other intelligence systems. While the details of such broader upgrades in systems 
integration are still being worked out at the technical and exercise level, they are another 
example of how improvements in both C4I/BM and "jointness" are likely to change the 
face of war.  
 Other nations are also likely to adopt similar technologies. Russia has clearly 
recognized the value of systems like JSTARS.563 As Chapter Nine discusses, France 
experimented with a helicopter mounted radar called Orchidee during the Gulf War, and 
may  deploy a system called Horizon, that provides a battlefield surveillance radar for 
tactical forces at the divisional level. Britain is developing a similar system called Castor, 
and Italy is experimenting with adding AB-212 radars to a helicopter.564  

Pioneer Unmanned Aerial Vehicle (UAV)/Remotely Piloted Vehicle 
(RPV)565 

 One of the reasons that the US Army lacked effective tactical intelligence support in 
Desert Storm was that it had mismanaged its development of RPVs during the preceding 
decade. The cancellation of the highly visible Acquila program was only part of a much 
broader failure to develop a family of sensors, develop advanced packages of sensors, 
and an adequate data and transmission system. The Army's failures in this area are 
widely regarded as one of the worst examples of overall program management and 
development activity  in US military history.  
  The development of a joint program office to try to correct these failures before 
the Gulf War did a great deal for study contractors and DARPA, but did little to provide 
war fighting capabilities in the field. The Marine Corps' efforts were marginally better -- 
but were scarcely of the size and capability required. The USAF concentrated on 
strategic RPVs, which had limited success and application to theater warfare, and their  
effort to create an advanced RPV that could linger over the battlefield, and attack enemy 
radars when they emitted, had proved to be as expensive a failure as the Acquila. 
 As a result, the US was just beginning to develop an effective architecture for the 
use of RPVs when the Gulf War began, and was at least five years away from full 
deployment, testing, and exercise of an integrated UAV/RPV system to support ground 
warfare. While the US Army had a good program on paper -- and a wide range of 
additional tactical sensors, dissemination, and analytic systems in development, in 
addition to RPVs -- tactical intelligence entered the Gulf War with few of the RPVs and 
low cost platforms necessary to support the AirLand battle and the "revolution in 
military affairs." Further, even these platforms presented problems in terms of imaging 
resolution and the ability to communicated directly to a wide range of platforms -- 
particularly airborne platforms.566  
 While more advanced UAV/RPVs were being developed to provide a 
substantially greater depth of operations, and better sensors, the US was forced to make 
use of an Israeli RPV, called the Pioneer, that was being adapted from Israeli technology. 
This system achieved interim operational capability in 1986, and is a medium-sized 14 
foot RPV, with a wing span of 17 feet.  Its gross weight is 448 pounds, its ranges is in 
excess of 120 miles, its mission altitude is 1,000-12,000 feet, and it has a ground crew of 
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three. It is equipped with electro-optical, infrared and television sensors, and 
communications in real time using UHF/C Band telemetry.567 
  The US had only 50 Pioneers in inventory during Desert Storm, and the Army 
was still in the process of integrating the system into the AirLand battle in tests at Fort 
Huachuca in Arizona. Advanced sensor packages and communications relay and 
processing capabilities for the Pioneer were still in development, and the system had 
slewing problems.568 
 The Army had only one Pioneer platoon, which did not arrive in theater until 
January 26, 1991, and which did not fly a mission until February 1. Its RPVs only flew a 
total of 46 sorties for 155 flight hours. It could easily have used at least one platoon per 
Coalition Corps, and possible one RPV platoon per division. It was forced to limit RPV 
support to the VII Corps, and could fly only a fraction of the missions requested at the 
Corps level. Even so, the Pioneer provided important coverage of tanks, bunkers, 
artillery, command posts, convoys, FROG units, battle damage assessment, and Iraqi 
movements, and located more targets than the VII Corps had its capability to attack. The 
Pioneers deployed forward to runways near the front line of troops proved particularly 
valuable and provided the real time support needed by combat unit commanders. In 
many cases, a relatively cheap and simple RPV provided far more useful maneuver and 
firepower allocation data than any possible combination of billions of dollars worth of 
satellites and manned fixed wing assets.  
 The USMC used four  Pioneer RPV Companies operating from the Al-Jubail 
airport, Abu Hadriyah, Al-Mish'ab, and Al-Qarrah. Its Pioneers were used almost 
exclusively for real time situation analysis, and were limited to day television and 
forward-looking infrared sensors. The USMC also,  was able to rush in some 
developmental expendable RPVs called the Exdrone, a system which provided a 6-hour 
loiter mission with color TV capability.  
 The USMC flew 138 missions and 318 hours during Desert Shield, and 185 
missions and 662 hours during Operation Desert Storm, and found RPVs to be so critical 
that it brought in inventory and developmental units from all over the world. As was the 
case with the USN and US Army, the Marine Corps' use of the Pioneer including 
targeting battle damage assessment, monitoring troop movements, examining fixed 
defenses and forward positions, examining supply depots, missile sites, and air bases. 
Weather presented a major problem during the first two days of the ground campaign, 
but  RPVs played a particularly important role in warning the USMC of a possible Iraqi 
build-up for counter-attack during its battle for Kuwait airport, and allowing artillery to 
break up the Iraqi formation before ground units engaged.569  
 The US Navy was able to use Pioneers to fly 151 sorties from its two Battleships 
in the Gulf. This provided a total of 520 flight hours, and naval gun-fire support for 83 
missions. The USN Pioneers also provided real time situation analysis, battle 
management data, targeting data for naval gunfire, BDA, and maritime interception data. 
It tracked Iraqi patrol boats and targeted strikes on two. It located two Silkworm anti-
ship missile sites,  used to identify 320 ships, and locate anti-aircraft sites. During Desert 
Storm, it was used for battle damage assessment, surveillance of Faylaka Island, 



Lessons of the Gulf War 294 

monitoring the surrender of the Iraqi garrison on the island, and for tracking major Iraqi 
armor movements along the coast, as well as the Iraqi retreat from Kuwait.570 
 Table 5.5 shows the overall level of UAV/RPV activity in US forces during the 
Gulf war. It is clear from a comparison of the number of missions in this table with the 
previous tables on the total number of reconnaissance missions flown in Desert Storm 
that  insufficient UAV/RPVs were deployed to answer the question of how many RPVs 
are enough. Further, the associated intelligence and operational architectures and 
procedures for using RPVs were relatively primitive in comparison to those now under 
consideration or development. This makes it impossible to do more than speculate on the 
future role of RPVs relative to other systems.571  
 At the same time, it is clear from both official histories of the war and interviews, 
that the US services that used UAVs during the Gulf War found them to be extremely 
useful, and an important means of obtaining tactical intelligence. It is also clear that use 
of the  Pioneer demonstrated the need for UAV/RPV assets directly under the Corps and 
major combat unit level command, and that such assets can provide data that are not 
only worth far more than their cost, but that acts as a potential force multiplier. 
 In spite of the relatively primitive sensor-communications-analysis suite on the 
Pioneer, the quality of UAV/RPV data was also often more useful than satellite or other 
types of fixed-wing imagery because it could provide focused real time data to meet the  
specific needs of tactical commanders. Unlike the aging US Army Mohawks, the 
Pioneer proved highly survivable, and small enough to be difficult to detect. Only one 
Pioneer was detected and shot down, although two others were hit and returned to base. 
At the same time, the Pioneer showed that it can linger over a target and provide 
continued coverage from multiple angles. This often allowed it to be far more effective 
than other forms of imagery, in detecting decoys, and providing accurate battle damage 
assessment, and in characterizing the nature of the enemy activity under surveillance. 
 The US has already made a major effort to act on these lessons since the Gulf 
War, although it is not yet clear that the US is any better in managing UAV/RPV 
programs than it has been in the past. There have been continuing programs in terms of 
cost, performance, and interservice coordination. There has not, however, been any 
debate over the value of UAVs/RPVs during the Gulf War, or the need for a more 
capable and longer range system. It is also highly possible that significant trade-offs 
between investments in UAVs/RPVs and investments in satellite systems might be 
desirable, particularly if systems like the J-8 could provide broader and sustainable wide 
area surveillance. 
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Table 5.5 
 

The Role of UAVs During Desert Shield/Desert Storm 
 
Unit Activity                                                        Date Began Operations        Sorties          Hours 
 
Army 
 
USA UAVPLT February 1, 1991 48 150.8 
 
Navy 
 
VC-6 Det 1/USS Wisconsin August 7, 1990 100 342.9 
VC-6 Det 2/USS Missouri November 3, 1990 64  209.7 
 
Marine Corps 
 
1 RPVCO September 26, 1990 94 330.3 
2 RPVCO November 27, 1990 69 226.6 
3 RPVCO Through February 24, 1991 147 380.6 
 
Total Operations  522 1640.9 
 
Operational Data 
 
o 522 sorties with 1,641 hours flown and at least 1 UAV in the air at all times during Desert Storm 
 
o 12 UAVs destroyed: 1 hostile fire, 3 electromagnetic interference (EMI), 2 operator error, 6 
engine/general/airframe failure. 
 
o 11 UAVs damaged: 2  EMI, 6 operator error, 3 engine/general failure. 
 
o 3 UAVs suffered minor damage to small arms fire. 
 
Source: Adapted by the author from data in The United States Navy in Desert Shield/Desert Storm, 
Washington, Department of the Navy, May 15, 1991, Appendix I . 
  



Lessons of the Gulf War 296 

The Digital Video Imagery Transmission System 
 As has been discussed earlier, dissemination of imagery was a major problem 
during Desert Storm, and the US could not disseminate the information it did collect 
effectively to theater or tactical users. The Tactical Digital Facsimile (TDF) secure fax, a 
device costing about $688,000 each, eased some of these problems, but presented major 
problems of its own. It is more a symbol of the kind of technology needed than a case 
study in a system that met that need. 
 The data on the performance of the TDF during the Gulf War are somewhat 
contradictory. The USAF initially understated the problems that it encountered in the 
TDF during the Gulf War in an effort to avoid criticism of a program that had produced 
an extremely costly but inadequate capability. At the same time, an investigation by the 
House of Representatives concluded that the TDF was too slow, lacked the level of 
resolution needed by tactical users, and the error correction capability needed to avoid 
many time consuming interruptions.572 Interviews with tactical users support the House 
view. such interviews indicate that TDF was at best a limited success, and was 
something of a dinosaur in terms of capability. Yet, they also indicate that a secure 
transmission capability was needed at the wing and unit level as well as the processing 
capability to exploit it. 
 There seems to be a general consensus that the TDF would not have been the 
right approach to handling imagery even if it had not had problems as a secure fax 
system.  Use of the TDF showed that units needed to receive imagery in digital form 
with standardized coordinates, and enough processing capability to adapt the imagery to 
their own mission needs. As has been touched upon earlier, DIA attempted to meet this 
need by purchasing a far more modern and sophisticated Digital Imagery Transmission 
System (DVITS) to integrate and disseminate high resolution imagery. However, too 
few DVIT units were shipped to determine more than the fact that something far better 
than the TDF is needed, and the DVITS may help. 
 There is a danger, however, in focusing too much on the imagery. The Gulf War 
was dominated by the air campaign and by imagery that could often provide good 
coverage of relatively exposed heavy forces in an open desert. The problems in 
acquiring and disseminating imagery have often led to a focus on solving this particular 
intelligence problem. This may not be typical of future wars. Imagery will be far less 
useful in low intensity wars, where people and not things are the target. Weather, terrain, 
urbanization and other factors can reduce the value of imagery in mid and high intensity 
conflicts.  
 The problem is not simply one of getting imagery to the tactical user. It is rather 
one of ensuring that broader secure digital processing and dissemination capabilities are 
available to ensure that the right "fusion" of intelligence information gets to the user. 
This does not mean meeting all of the user's desires -- which are likely to both exceed 
what is affordable and what the user can really use. It does mean a major new effort to 
determine precisely what flow of intelligence can best support given tactical echelons. In 
practice, this may require a long series of exercise tests at the tactical level to determine 
trade-offs in dissemination and tactical analysis capabilities, as well as a new focus on 
war fighting. 
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The Critical Importance Of Weapons Of Mass  
Destruction: The Inability To Predict Iraqi Capability 
To Produce And Deliver Weapons Of Mass Destruction  
 The intelligence problems at the theater and tactical level were matched by 
equally serious problems at the strategic and grand strategic levels. The most serious of 
these problems was the failure to predict Iraq's capability to produce and deliver 
weapons of mass destruction . Some weaknesses in this area were unavoidable. There 
are tangible limits to what intelligence can do to assess Third World country efforts to 
develop, build, weaponize, and deploy weapons of mass destruction. While the large-
scale use of nuclear reactors can often be observed, characterizing many other aspects of 
weapons of mass destruction is more difficult. Intelligence coverage of a nation willing 
to spend billions of dollars a year on a combination of biological, chemical, and nuclear 
weapons, using many different facilities and  methods of production will always have 
some inadequacies.  
 In the case of Iraq, however, these unavoidable intelligence problems were 
compounded by a failure to dedicate adequate collection and analytic priorities, and to 
continuously track activity at key facilities. As a result, US intelligence failed to identify 
Iraq's major nuclear facilities, much less characterize their functions and effectiveness. 
The US Air Force Gulf War Air Power Survey described this intelligence coverage as 
follows:573 

"The intelligence community could not, of course, have produced a picture as 
comprehensive as the one that UN Special Commission Inspectors pieced 
together after recurring and intrusive on-site post War visits. Nevertheless, 
certain first order questions do not appear to have been asked..."  

Intelligence on Nuclear Facilities 
 The US had only firmly identified two out of eight major Iraqi nuclear facilities 
at the time Iraq invaded Kuwait, and identified two more as suspect. Even on January, 
16, 1991, the targeting list in the ATO only included two Iraqi nuclear facilities, one of 
which was a mine at al-Qaim, some 300 kilometers northwest of Baghdad.574 This list 
increased to eight near the end of the war, but at a point that was too late for the 
Coalition to effectively strike the additional targets.   
 UN inspectors later found Iraq had 21 nuclear facilities, including 16 major 
facilities. The US was never able to characterize the exact function of Iraqi facilities 
before or during the Gulf War. It did not detect the electromagnetic separation (EMIS) 
effort at Ash Sharqat or the main Iraqi nuclear weapons design complex at al-Atheer. It 
did not detect the fact that Iraq removed much of its nuclear technology and production 
equipment while sheltering other components, and dispersing its nuclear material. Had 
Iraq continued to invade Saudi Arabia in early August of 1990, the US would have been 
confronted with a major war in which it had firmly identified only one-tenth of its 
opponent's peacetime nuclear facilities, and could not detect any wartime activity to 
relocate or protect nuclear production equipment and material during the war.575   
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 US air planners also encountered serious problems in estimating the kind of 
strikes  needed to destroy Iraqi nuclear facilities and assess battle damage effects. Many 
of the estimates used for targeting had nothing to do with intelligence in the normal 
sense. They were based on contractor modeling of the potential structure and 
survivability of Iraqi nuclear facilities, often based on tenuous data at best, for the 
Defense Nuclear Agency (DNA). Further, DIA found that it could not reliably assess 
battle damage, and had to request restrikes against five facilities that it had assessed as 
destroyed a few days earlier. This was a key reason why the Coalition failed to 
effectively destroy the Iraqi facilities that it identified during the war. 576 It is important 
to note that if Iraq had waited several years until it had a nuclear weapon, the US would 
have entered the Gulf War with no meaningful counter proliferation capability.  

Intelligence on Biological and Chemical Warfare Capabilities 
 Intelligence on chemical and biological weapons was even worse than 
intelligence on nuclear facilities. While the broad nature of the problems in the US 
intelligence effort have never been declassified, it is clear that the Coalition could often 
only broadly identify the nature of a major facility without characterizing what was 
occurring in a given building, or accurately describing the function of the complex. US 
intelligence coverage of Iraqi biological warfare capability seems to have focused on a 
few facilities, but was otherwise largely speculative.  
 This inability to characterize Iraqi capabilities affected war fighting. The much 
publicized attack on an infant formula plant is an example of a case -- like the attack on 
the Al Firdos Shelter -- where the attack justified in military terms. Yet, such attacks 
were halted after civilian casualties and collateral damage produced negative reports in 
the media. It was necessary to attack the baby formula plant as a "suspect" plant because 
it had many facilities similar to a biological warfare plant, and adjoined a major military 
installation. While UN inspection did not find containment or biological warfare 
facilities, Iraq often failed to practice such precautions, and might well have dispersed 
much of its biological warfare equipment before Desert Storm began. The plant  had 
been a suspect site since 1983, and had a manned security post and a nine foot security 
fence. The Iraqi authorities had applied mottled camouflage to two confirmed biological 
warfare sites in December, 1990. They applied this same camouflage to the infant 
formula plant at the same time.577  
 This seems adequate reason to attack the plant. Yet, the Gulf War indicates that 
very hard evidence was needed to deal with the politics of such attack and public 
opinion. This raises major challenge for intelligence since similar "hard" evidence may 
be needed to justify attacking targets related to weapons of mass destruction if they are 
located in populated areas, have a sensitive "front", or have dual use or a cover as 
civilian facilities.  
 More broadly, none of the official histories and publications issued after the Gulf 
War imply that the US could accurately track Iraqi technical capabilities, the location 
and function of key facilities, weaponization and testing, deployment, the role of 
potential delivery systems, or war fighting plans and doctrine. It is clear the Coalition 
lacked the intelligence needed to effectively attack many of Iraq's biological and 
chemical war fighting capabilities,  
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 The Coalition conducted some 970 strikes on nuclear-biological-chemical 
facilities, and used some of the most sophisticated strike assets in its inventory. Nearly 
40% of the strikes used precision strike aircraft, and 80% of these sorties were carried 
out by F-117s (the scarcest and most valuable asset for deep penetration strikes in Iraq).  
 However, the available evidence indicates that the US could do little more than 
guess at how to use these assets to strike Iraqi biological warfare facilities. It did detect 
research activity at Salman Pak and Taji, and potential production facilities at al-
Latifiyah and abu Ghurayb, and that special refrigerated bunkers had been built 
throughout Iraq that might hold biological weapons. UN inspection efforts after the war 
found no evidence that any target that the Coalition struck during the war contained 
biological weapons. A number of US and foreign intelligence experts feel, however, that 
this was because intelligence did not detect the removal of most equipment, technology, 
and possibly weapons from the full range of sites during the war.578 
 The strikes against chemical weapons facilities concentrated heavily on three 
precursor production facilities near al Fallujah, the research center at Salman Pak (which 
was also believed to work on biotoxins), chemical production facilities such as Samarra, 
and "S" shaped bunkers near Iraqi airfields. While these strikes weakened Iraq's 
chemical weapons production capabilities, they scarcely destroyed them -- a fact not 
detected by the BDA effort at the time. Further, they did virtually nothing to destroy 
Iraq's chemical weapons stockpile which had nearly 150,000 surviving munitions at the 
end of the war. Other Coalition air strikes  sharply reduced Iraq's ability to use aircraft 
and artillery to deliver such weapons, but the strategic bombing effect had little direct 
impact on Iraq's war fighting capability because it could not locate and characterize the 
target.579  

The Need for Better Intelligence on Regional threats 
 In fairness to the intelligence community, the exaggerated claims that some US 
and Coalition commanders and officials made regarding the destruction of Iraq's 
weapons of mass destruction during and after the war, were based on the  percentages of 
targets hit and not on intelligence assessments of Iraqi capability or actual damage to the 
targets. Individual US analysts had also warned of the potential seriousness of the Iraqi 
effort long before Desert Storm. However, policy makers and managers within the  
intelligence community -- who did not understand the difference between peacetime 
national assessment of broad trends in proliferation and the need to anticipate the far 
greater and more detailed needs of crisis management and war fighting -- failed to 
allocate the necessary resources to confirm the scale and nature of Iraqi activities.  
 Even if US intelligence analysts had focused on Iraq's deception options, this 
would not have solved the problem. No amount of additional resources could have 
guaranteed success. Iraq had learned to conceal its underground construction activities 
under shelters, and technical means would not have solved many problems. Key test 
activities do not require visible signals, or electronic emissions. Biological and chemical 
warfare activities can often  be carried out in very small compact facilities, and can 
easily be concealed within state-run civilian plants -- particularly in a society where 
many activities are kept secret on a day-to- day basis. The US community failed to make 
a major effort to obtain HUMINT on these developments, but interviews with Israeli and 
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Arab intelligence experts indicate that other countries were no more successful. A major 
HUMINT collection effort is always ultimately dependent on luck, and access, to a few 
key individuals for success. 
 Nevertheless, the Gulf War Air Power Survey is almost certainly correct in 
stating that,580 

"When all is said and done, too many elements of the Iraqi program were 
unidentified during Desert Storm, incompletely understood, or were else moved 
out from under Coalition bombing soon after the air campaign began...In 
hindsight, this is suggestive of any intelligence failure. Planners cannot target 
things whose existence is unknown to them, (but) questions about the extent to 
which active deception and concealment measures by the Iraqis might be able to 
complicate Coalition targeting, or to substantially reduce the effectiveness of 
even precision bombing do not seem to have been vigorously pursued. Thus, the 
intelligence 'failure' in this area was...accompanied by a conceptual failure to 
think through the range of feasible countermeasures and responses the Iraqi's 
could take to minimize the effectiveness of bombing against the military 
programs and capabilities that their leaders valued most."  

 As Chapter Eleven shows, the risks posed by a major proliferator are so great, 
that a continuing high priority intelligence effort is needed to both fully characterize the 
nature of proliferation, and develop adequate data for crisis management and war 
fighting, before a conflict begins. Nations like North Korea and Iran, for example, pose 
potential threats that can escalate to war fighting with little or no warning. Iraq retains 
significant chemical and biological warfare potential. Egypt, Israel, and Syria normally 
deploy weapons of mass destruction in war fighting readiness. India and Pakistan deploy 
such weapons, and while they do not directly threaten outside strategic interests, efforts 
to deter their use, control escalation, or terminate a conflict may require highly detailed 
intelligence. The risk of overt warfighting is also compounded by the risk that 
proliferators may sell or transfer weapons of mass destruction to other nations, use 
covert delivery means, or use radical and terrorist groups to  deliver such weapons. Once 
again, the problems that the intelligence community had with proliferation during the 
Gulf War are a lesson in the need to focus on capabilities as well as intentions.  

Preparing to Fight a Theater Missile Threat: Inability 
To Properly Characterize Iraqi Scud Forces And Target 
Them  
 US intelligence had equally serious problems in properly characterizing the Iraqi 
missile threat, and supporting the kind of time-urgent targeting necessary to allow the 
Coalition to use its air resources to effectively attack Iraq's mobile Scud launchers. This 
again was partly a matter of pre-war resources and priorities. It was also partly the result 
of a highly complex and long-standing Iraqi effort to use covert deployment and 
deception to counter US and Israeli action.581  
 Intelligence located many Scud production and support facilities. It could do this 
largely because these sites became known during the Iran-Iraq War, because missile 
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testing and deployment was more overt than the development and production of 
weapons of mass destruction, and because Iraq made less effort to conceal the flow of 
foreign technology. Intelligence did not, however, have clear indications of Iraq's 
changing war fighting doctrine, and had not adequately assessed the options open to Iraq 
in using its weapons -- particularly in the context of strikes on Arab targets, or for 
politico-strategic targets in Israel, as distinguished from military targets.582 
 Intelligence also analyzed how Iraq might use its Scuds. It made projections 
based on Soviet-employment doctrine, and used data collected on Soviet and Warsaw 
Pact exercises. It developed radar and infra-red signatures for targeting, and it developed 
and briefed studies showing that it would be extremely difficult for reconnaissance and 
strike aircraft operating from altitudes outside the range of Iraqi short-ranged air 
defenses to accurately locate mobile Scud launchers, even with Defense Support (DSP) 
satellite data on launch locations. 
 However, US intelligence was not organized or focused, however, to adequately 
assess deception operations. It understood that Iraq had a major decoy program, and had 
practiced low signature deployments to firing locations, but did not assess the meaning 
of many of these actions or understand that Iraq's concentration on such measures had 
given its missile forces an unusual level of effectiveness. It also assumed that Iraq would 
follow Soviet launch practices, which involve long deployment, and set up and tear 
down periods that provided a reasonable time window for targeting. In practice, the 
Iraqis deployed rapidly to pre-surveyed sites, set up within a few minutes, ignored many 
of the normal calibrations required to attack small military targets, fired a large urban 
area targets, launched, and then rapidly left. A period of 40-90 minutes was often 
reduced to 10.583 Intelligence could locate most fixed missile sites, but it could not never 
locate "mobile launch or intermediate assembly or preparation sites."584 

The Failure of Air Strikes 
 The end result of this failure was that the Coalition organized a massive, and 
ultimately futile, effort to find Iraq's Scuds. This effort initially produced false claims of 
success, but it has since become clear that it wasted hundreds of sorties. While there is 
some debate over the number of sorties that should be counted, the Coalition flew a total 
of at least 1,460 strikes against Iraqi ballistic missile forces and capabilities. To put this 
in perspective, the Coalition flew 260 strikes against leadership targets, 580 strikes 
against C4 targets, 970 strikes against military industry, 1,170 strikes against LOCs, 
1,370 strikes against SAMs, 1,460 strikes against airfields, and 23,430 strikes against 
ground forces. A narrow definition of the number of Scud strikes would rank it third 
after air fields. A broader definition would rank the total strike and reconnaissance 
sorties flown against both Scuds and NBC targets as second.585  
 Scud strikes were flown against mobile missile launchers, fixed-launch sites, and 
places where mobile launchers might hide (culverts, overpasses, etc.), production 
facilities, and support facilities. About 50% struck at possible hiding places, 30% against 
production facilities and infrastructure, and 15% (215) against targets believed to be 
actual mobile launchers. Up to another 1,000 sorties were flow in target collection 
sensor missions, and in "Scud patrols" where the attack aircraft normally diverted to 
another target.586 
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 The reasons why these strikes were ineffective are well  described in the detailed 
annexes to the US Air Force Gulf War Air Power Survey:587 

"...the Scud hunt unfolded in a way that tended to mask this problem in 
intelligence from intelligence analysts, strike planners, and commanders alike. 
The first ten days of the air campaign saw numerous claims of mobile Scud kills 
by aircrews, backed in some cases, by cockpit video, and the lull in launches 
during the third and fourth weeks (of Desert Storm) seemed at first to 
substantiate pilot reports. In retrospect, however, many of the Coalition aircraft 
had struck decoys, other shorter range missiles, or traffic such as fuel trucks. 
Intelligence had not understood the full scope of Baghdad's Scud decoy program, 
and exploitation of "low signature" firing locations." 

 In addition, intelligence failed to properly communicate to air planners that most 
of the missiles were dispersed out of their central bases at locations like Taji in late 
August, 1990 -- and that some dispersal actions seemed to have continued until the end 
of the war. This intelligence failure was partly a collection problem, and partly a result 
of the fact that DIA was so vague and caveated in reporting possible indicators that users 
did not take note of its reporting. This helped encourage targeteers to focus on fixed-
missile sites, although targeting also failed to take proper account of the warnings that it  
received about uncertainties in the count of mobile missile launchers and Iraq's use of 
such launchers. As a result, the Coalition wasted sorties on fixed launch sites during the 
initial air campaign on what the USAF later concluded were little more than decoys. 
 The failure of the Scud hunt had additional causes. US test and exercise data that 
had shown before the Gulf War, that fighters could not find and characterize dispersed 
mobile missile launchers in daytime, and had almost no success in night time.  These 
tests indicated that even telling an aircraft with the capability of an F-15E that a Scud 
launch had occurred within an area of a square mile generally proved inadequate to 
allow the aircraft acquire the target. Yet, these tests assumed that Scud launches would 
take the same time to set up, fire, and disperse as Soviet Scud forces. As a result, they 
made detection much more probable than was the actual case in the Gulf War.  
 As has been noted earlier, the Iraqis moved very quickly -- although at some cost 
in accuracy. They practiced excellent communications and emitter control, to avoid 
giving set up and launch signatures that patrolling aircraft could find. The Iraqis used 
land lines and couriers to exercise command and control (which led them to operate near 
roads in spite of the Scud Hunt. While emissions were sometimes detected from their 
meteorological radars, these were infrequent, and could never be correlated with Scud 
launchers and Iraq conducted  some 80% of its launches at night.  In spite of some 
wartime claims, it is unclear that the US COMINT and ELINT efforts using TLQ-17 
"Sandcrabs", TENCAP, and other detection systems ever reliably detected Scud 
launches. Even though patrolling aircraft saw 42 actual Scud launches, only eight 
sightings allowed the patrolling aircraft to go on to actually attempt to attack the target, 
and no attack produced a confirmed kill. The Iraqis also deployed decoys in their launch 
areas. Some of these decoys were so realistic that UN inspectors later stated that they 
could not be distinguished from real launchers on the ground, and they were mixed with 
low fidelity decoys to make targeting even more difficult.588 
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 The Gulf War Air Power Survey summarizes these problems as follows.589 
"...the evidence suggests that a series of incorrect assumptions were made by 
intelligence analysts, air planners, and commanders alike. Further, the way the 
Scud hunt unfolded tended to mask these errors well into the air campaign. The 
first ten days saw substantial claims of Scud missile launchers by aircrews, back 
up by compelling footage from airborne recording systems, and the lull in 
launches during the third and fourth weeks probably gave the hope that some 
portion of kill claims were legitimate...fundamental sensor limitations of 
Coalition aircraft, coupled with the effectiveness of Iraqi employment tactics, 
suggest that relatively few mobile Scud launchers were actually destroyed...So, 
beyond the (possible) disruption (of the launch effort)...Coalition air power does 
not seem to have been very effective against this launch category."  

The Failure of Special Forces 
 Intelligence had equal problems in supporting special forces. The US Special 
Operations Command organized a special 877-man task force of aviation  and ground 
forces,  joined by British SAS forces, whose mission was suddenly focused around the 
Scud hunt, and placed directly under USCENTCOM command. These special forces 
elements concentrated on finding Scud launchers in Western Iraq, in the general area of 
Iraq's H-2 and H-3 air bases -- about 75 kilometers from the Iraqi border and in the 
vicinity of Al-Qaim in Syria.  
 Special forces infiltrated into Iraq beginning on February 7, 1991 -- often using 
special aircraft to parachute at altitudes as low as 190 feet. Unlike the Special Forces 
who entered more populated areas, these units were able to remain undetected, maintain 
surveillance on suspected Scud facilities, and patrol for launchers.590 Post-war interviews 
reveal a disturbing over-confidence on the part of some special operations personnel 
during and after the war, as to the effectiveness of such efforts, but there were few 
indications that these teams accomplished much. They may have helped target one 
launcher on February 21, but this is uncertain.591 Unfortunately, a willingness to take 
risks and high self-confidence are not the same thing as having a reason to take risks and 
to be self-confident. 
 BDA was a major problem because unsubstantiated claims were often taken 
seriously,  gun camera video lacked the resolution to distinguish between Scud 
launchers and fuel trucks, and analysts often seemed to have reacted within an 
impressionistic confirmation of kills. A-10 pilots added grossly exaggerated kill claims, 
which reached a total of 51 kills by the end of the war, of a force that only totaled 30 
launchers or less. F-15E pilots claimed 6-10 mobile launcher kills on the night of 
January 29 alone. The total number of air kill claims reached 80 by the end of the war, to 
which one must add nine kill claims by Special Forces -- although there is little evidence 
that Special Forces had more than the most tentative evidence to base such claims upon. 
This brought the total estimated BDA to 300% of the probable total Iraqi force.592 

The Overall Effectiveness of the "Scud Hunt" 
 These data do not mean the Scud hunt was totally ineffective. There are some 
indications that Iraq came under sufficiently intense attack so that this reduced the 
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volume of missile launches. Thirty-three of Iraq's 88 launches occurred during the first 
week of Desert Storm. As a result, Iraq averaged 4.7 launches per day during the first 
week of the war versus 1.5 launches per day during the rest of the conflict, and its 
average launch rate was about 35% lower than during the war of the cities.  
 These indicators, however, are uncertain. Iraq was firing longer range systems 
than it did during the war of the cities, and was seeking to achieve different political-
strategic objectives. Iraq only needed a maximum of 10 mobile launchers to achieve its 
highest launch rate, while 19 launchers are known to have survived the war intact. Iraq 
suddenly increased its number of launchers when the land offensive seemed likely, and 
launched as many missiles in the last eight days of the war as it did during the first seven. 
Some analysts also feel that Coalition air strikes reduced Iraq's maximum "salvo" size, 
and the number of Iraqi Scud launches that could occur in a 3-minute interval. However, 
this claim is also uncertain. The problem with this measure of effectiveness, is that there 
is no evidence that Iraq was ever trying to launch as many missiles as possible within a 
three minute interval.593 
 It is interesting to note that the Israeli Air Force (IAF) would have been in a 
worse position to carry out a Scud hunt -- although some Israeli planners feel that the 
IAF would have been willing to risk much higher losses by flying well below 10,000 
feet. Israel did not have either imagery or launch warning satellites. Its best strike 
aircraft had significantly less targeting characterization capability, and its intelligence 
effort did not succeed in characterizing the details of the Iraqi missile force any better 
than US intelligence, although it correctly gave more weight to mobile launches, and to 
the possibility that Iraq would target urban areas in high risk strikes. Neither the US or 
Israel brought effective operations research efforts into support of their intelligence and 
targeting efforts, and into creating properly structured models of the search effort 
required, to achieve the timely location of launchers before striking them.594 
 Similarly, the Scud hunt probably would not have been more effective if it had 
been  supported by the Special Operations teams that Israel considered deploying on the 
ground. Like the Coalition effort, such teams might have found some launchers and 
detected the nature of the Iraqi deception effort. They were not, however, trained or 
prepared to deal with the real world problems of targeting the Iraqi Scud launchers 
within the time windows involved. They would not have been capable of covering the 
large search areas required without exceptional risk, and they probably would have 
produced limited additional disruption of the overall Iraqi launch effort. 

The Intelligence Lessons of the "Scud Hunt"  
 The problems in targeting Iraq's Scuds did not have a decisive impact on the Gulf 
War, but are likely to be important lessons for future conflicts. The urgency of effective 
counter-missile strikes during the Gulf War was sharply reduced by the fact that Iraq did 
not employ missiles with biological, chemical, or nuclear warheads, and could not use 
conventional warheads to strike accurately at small area targets. The symbolism and 
psychological reassurance provided by the Coalition counter-Scud effort was an 
adequate partial substitute for its lack of military effectiveness.  
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 Even so, the Iraqi missile attacks had a major political impact in spite of their 
lack of military effectiveness. They demonstrated that Iraq had the capability to launch 
some strikes against the Coalition, they threatened to involve Israel in the war, and they 
received world-wide media attention. Further, the Iraqi warheads  produced casualties 
and collateral damage in Israel, and -- as a matter of sheer chance -- one Scud strike hit a 
densely populated US facility, and became the most lethal single Iraqi action against 
Coalition forces. 
 This experience is a clear lesson in the need to improve counter-missile 
collection, analysis, and targeting capability. Possible options to provide such capability 
include the use of improved Defense Support Program satellites with more accurate 
location capability and stereo imagery, dedicated full time intelligence teams to cover 
key countries, better airborne collection platforms, better target characterization and 
deception detection, better strike systems -- including boot phase intercept as well as 
anti-launch strike systems, specialized Special Operations Targeting and Attack Teams, 
and better near real time battle damage assessment.  
 At the same time, post-war interviews reveal a disturbing tendency to focus on 
solving the problems in the kind of "Scud hunt" that occurred during the Gulf War, 
without adequate consideration of the fact that such hunts are not likely to be repeated. 
Iraq and other countries are likely to change their tactics and deception measures, use 
weapons of mass destruction, shift to launch on warning or launch under attack, use new 
types of shelters, and adopt volley and even more rapid fire attack methods.  
 In some cases, the advocates of given technologies and solutions promise much 
without realistic cost models that validate analyses, or rigorous test and evaluation 
procedures. Such studies also ignore the near and mid term risks posed by covert 
delivery, acquisition of cruise missiles, and mixed simultaneous attacks using different 
missile types and strike aircraft. A valid reaction to the lessons of the Gulf War must be 
based on realism, and a coherent architecture for dealing with Third World missile 
threats, not an ideology. It must consider the complex cost-effectiveness trade-offs of 
different mixes of intelligence and strike systems, and the trade-offs between active 
counter-proliferation, missile defense, and deterrence/retaliation by counter-strike 
capability. It must consider the real-world risk of significant successful missile launches 
and penetrations, in spite of any mix of countermeasures and their military and political 
costs. It is far from clear that the US, Israel, and other nations have approached the 
lessons of the Gulf War in this way. 

Intelligence And Conflict Termination: Inability To 
Predict The Impact Of Coalition Actions On Iraq's 
Politics After The Cease-Fire:  
 There are aspects of grand strategy during the Gulf War which have important 
implications for future intelligence efforts. Each aspect involved problems in 
intelligence, but each also involved failures at the policy level, plans, and operations. 
They include the inability to provide proper intelligence support for conflict termination, 
the inability to predict US and friendly losses, and the decision not to  analyze Iraqi 
casualties. 
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 The decision to terminate the war seems to have been a remarkably ad hoc 
decision, with little detailed supporting analysis. In memoirs and books to date, it 
seemed to have been the product of a determination that the original goals for starting 
the war had been achieved, coupled with fears that inflicting more casualties on Iraq 
would be seen as inhuman, and produce a political backlash, and that further battles 
might produce significant and unnecessary US casualties, the conclusion that there was 
nothing to be gained from pressing on to Baghdad, and the assumption -- based on 
inflated battle damage assessments -- that Iraq had suffered far more than it really had.595  
 This raises two issues about intelligence and conflict termination: Did faulty 
intelligence on BDA have a significant influence on conflict termination, and was there 
an intelligence failure in analyzing possible outcomes of conflict termination? 

 Battle Damage and Conflict Termination  
 It is difficult to put the issue of how BDA affected decisions relating to conflict 
termination into its full context. As has already been discussed, however, senior policy 
makers and commanders were operating under false assumptions regarding the damage 
done in Iraq, to Iraq's missiles and weapons of mass destruction, both when the ground 
war began, and when the decision was taken to end it. This BDA may have helped 
persuade decision makers to terminate the war  because it provide an exaggerated picture 
of damage to Iraq's war fighting capabilities.  
 Intelligence was correct some aspects of its estimates of damage to Iraq's forces. 
For example, USCENTCOM estimated late on the second day of the ground battle that 
only two of the 43 divisions in the KTO -- the Madinah and Hammurabi divisions of the 
Republican Guards -- retained any counterattack capability. This estimate was probably 
correct, but it was not in any sense an estimate of Iraq's surviving strength and recovery 
capability after the war was terminated.596 A focused intelligence effort designed to 
support decisions about conflict termination would have provided decision makers with 
different kinds of data. As Chapter Eight discusses in more depth, such an effort might 
well have affected their views on combat termination. Much of the US discussion of 
conflict termination during the final days of the war depended on assessments of Iraqi 
losses.   
 At the same time, the BDA data available to USCENTCOM and the US 
decision-makers at the time that decisions were being made about conflict termination 
had serious flaws. The scale of these flaws is illustrated in Table 5.6, which shows that 
USCENTCOM's estimate of wartime damage produced radically different results just 
before the war ended, according to estimates made a few days later, using imagery 
coverage of the entire theater on March 1, 1991, when the war was over. USCENTCOM 
estimated losses of tanks and artillery  that later turned out to be larger than the probable 
total holdings of Iraqi forces in the theater at the start of the war -- largely because of a 
failure to correct USCENTCOM's initial exaggerated estimate of Iraq's total forces, 
coupled with the mistaken  kill-count of APCs and trucks as tanks and self-propelled 
artillery, and the over-estimate of damage to the Republican Guards. Table 5.6 also 
shows radical differences between USCENTCOM's estimates of Iraqi losses during the 
ground phase of the campaign, and those made  later in the Gulf War Air Power 
Survey.597  
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 It is clear that any conflict termination decisions based on intelligence estimates 
of BDA had to rely on uncertain information which underwent major changes after the 
war.598 Further, it is important to note that while contemporary USCENTCOM estimates 
saw the Republican Guards divisions as having suffered the most from air attack, later 
estimates indicated that a very high percentage of the surviving equipment was in the 
Republican Guards units. Republican Guards tanks were 39% of the surviving force, 
versus 27% of the January 15, 1991 force, and 60% of the surviving artillery, versus 
13% of the January 15, 1991 force.599   
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Table 5.6 
 

The Size of  Iraqi Forces in the KTO Killed During the Ground War:  
Differences Between the USCENTCOM and GWAPS Estimates  

 
Source                                                                                    Tanks        APCs        Artillery  
 
Iraqi Forces as of January 15, 1991  
(Imagery Estimate) 3,475 3,080 2,475 
 
USCENTCOM Estimate of Total Losses in War 3,847 1,450 2,917 
 
Percent of January 15, 1991 Force "Killed" 
At End of Desert Storm 111% 47% 118% 
 
GWAPS Estimate of Total Destroyed and Abandoned 
 of All Kinds During Air and Land Phases of the War 
based on March 1, 1991 Post-War Imagery 2,633 1,668 2,196 
 
Percent of January 15, 1991 Force "Killed" 75.8% 54.2% 88.8% 
 
GWAPS Estimate of Iraqi Losses During  
Entire War  as % of USCENTCOM Estimate 68% 115% 75% 
  
------------------------------------------------------------------------------------------------------------------------ 
 
USCENTCOM Estimate of Losses during Ground 
War  (March 1, 1991) 
 Killed by ground forces 1,708 297 1,112 
 Killed by air forces 451 224 353 
 Total 2,159 521 1,465 
 
Gulf War Air Power Survey Estimate of Losses 
During Ground War (1993) 
  
Total destroyed or abandoned as a result of 
land and air action during ground war  1,245 739 1,044 
 
GWAPS Estimate of Iraqi Losses During  
Ground War  as % of USCENTCOM Estimate  58% 142% 71% 
 
-------------------------------------------------------------------------------------------------------------------------- 
 
GWAPS Estimate of Total Surviving Equipment 
at the End of the War (March 1, 1991 Imagery  842 1,412 279 
 
Percent surviving of January 15, 1991 force  24.2% 45.8% 11.2% 
 
Source: USCENTCOM briefing aid, "Equipment Destruction in KTO," USCENTCOM J-2, March 1, 
1991; Eliot Cohen, ed., Gulf War Air Power Survey, Volume II, Part II, pp. 260-262; Department of 
Defense, Conduct of the Persian Gulf War: Final Report,  Department of Defense, April, 1992, p. 411. 
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 In fairness to USCENTCOM, the problem of assessing Iraqi ground force BDA 
became far more difficult once the war shifted to becoming a war of maneuver. While it 
was clear  that the Iraqi retreat had turned into a rout, that Iraqi forces had suffered 
severe material losses, and that Iraqi military capabilities in the KTO were disintegrating 
-- theater-wide imagery cover was not available, and the mix of data from Coalition 
combat arms, Iraqi defectors, reconnaissance, intelligence and other sources was chaotic 
and impressionistic.600 This made it difficult to provide a reliable updated estimate of 
material and equipment losses, and because such an estimate would have taken time to 
refine under the collection conditions existing in the last two days of the war.  
 It is also possible that decision-makers might have taken the same conflict 
termination decision even if they had more accurate estimates of Iraqi losses. Unlike the 
decision to begin the ground war, where US commanders had persuaded the Coalition to 
set a 50% loss of Iraq ground effectiveness as a broad criteria for starting the attack, 
none of the reporting on the war to date indicates that US decision makers set any clear 
goals for damage to Iraqi forces that were related to conflict termination. In fact, it is not 
clear that a single major decision-maker in Washington really cared about the exact 
nature of Iraqi ground losses at the time the decision was taken to terminate the conflict, 
although many clearly did care about political and media factors. 
 Yet, a more detailed estimate of Iraqi losses -- based upon an effort to obtain 
near real-time collection and assessments -- might have changed the minds of some of 
those advising President Bush. Some basic facts affecting the tactical and strategic 
situation in the final days of the ground war deserved more high level attention. At the 
time the decision was made to terminate the conflict, a gap as wide as 30 kilometers 
existed between the US VII and XVIII Corps in the north. The main corridor north from 
Kuwait City to Basra was still open, US forces had not reached the Hawr al Hammar 
Causeway to the North, the Iraqi pontoon bridges across the narrow Shatt al Basra were 
still open, and Iraqi forces were known to be massing and crossing with at least two 
division equivalents worth of armor. Substantial elements of three Republican Guards 
infantry divisions -- the Adnan, Nebuchadnezzar, and Al Faw -- were escaping to Basra 
through the gap between the VIIth and XVIIIth Corps -- although intelligence coverage 
of these low priority units was so limited during the war that USCENTCOM had little 
idea of their strength.601 Basra had not been sealed off from the north, and that some 
twenty bridges and causeways led out of the theater, many of which were intact.602  
 A focused effort by intelligence analysts  would have ensured that senior policy 
makers fully understood the implications of this situation and could have told the White 
House and the National Security Council that about one-third of the Republican Guards 
T-72 tanks successfully left the KTO, and a total of at least 850 tanks and 1,400 other 
armored vehicles. Better intelligence analysis might have led decision makers to extend 
the fighting or to have authorized the airborne assault to seal off the escape routes north 
of Basra. Certainly, interviews indicated that most civilian policy makers did not fully 
grasp the nature of the military situation at the time that the decision was taken to halt 
the conflict, and that even the Chairman of the Joint Chiefs seems to have acted, without 
supporting intelligence to recommend porting intelligence.603  

Strategic Intelligence Analysis and Conflict Termination 
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 Intelligence support and analysis also seems to have been lacking in dealing with 
the options and consequences for conflict termination. It is clear from interviews that 
there were intelligence products that focused on the stability of the regime, the risk of 
civil war, internal tensions, and potential opposition leaders, but none of these had the 
depth or priority required to influence a high level decision-making process, and there is 
little evidence that a formal or adequate decision making process to examine conflict 
termination ever existed. 
 While many intelligence studies were made of the impact of sanctions on Iraq 
during Desert Shield, no detailed intelligence assessment seems to have been made of 
the strategic consequences of different types of Iraqi withdrawal or cease-fire 
arrangements. This was partly the fault of policy makers. Policy makers never seem to 
have asked the intelligence community to examine different ways of ending the war -- 
and the probable near and long term consequences of such terminations -- at the points 
when they were considering the decision to liberate Kuwait, were designing the 
offensive campaign, or making the decision to execute the AirLand battle.604 
 A high priority intelligence assessment effort that focused on conflict termination 
options might have helped to define better terms for the cease-fire. Such assessments 
would still have made it clear that  the even the working USCENTCOM estimates at the 
time indicated that at least 25% of the Iraqi tanks in the KTO, and 50% of the Iraqi 
APCs, had escaped. It would have made it clear that some Republican Guard divisions 
escaped with 70% of their tanks, and would have highlighted the fact that inadequate 
BDA indicators were available on the level of damage inflicted on Iraqi forces. (The 
CIA and DIA estimates of Republican Guard losses made on February 24, based on 
imagery, estimated that the Republican Guard lost 166 tanks while the USCENTCOM 
working estimate of February 23, indicated 388 losses. The comparable figures for APC 
losses were 203 versus 142, and the figures for artillery were 369 lost verse 530).605 It 
would have been made clear that Iraq retained an additional 40% of its pre-war military 
forces outside the KTO, along with most of its pre-war internal security structure.  
 Similarly, it seems doubtful that any in-depth intelligence assessment was made 
of the impact of different forms of conflict termination on the ethnic divisions in Iraq, 
Iraq's post-war military forces, or Saddam Hussein and the Ba'ath Party's ability to use 
military force to retain in power. Such assessment might have done a better job of 
protecting the Kurds and Shi'ites, ensuring UN access into Iraq, and ensuring that Iraq 
made a more serious effort to meet its commitments regarding human rights. Such an 
analysis certainly might have been of value to General Schwarzkopf during his 
negotiations at Safwan, which were conducted without the support of detailed 
intelligence estimate of the impact of different cease-fire option, detailed guidance from 
Washington, or the presence of a senior civilian policy maker.606 
 Interviews indicate that in-depth studies of the potential risks of an Iraqi civil 
war, and of the factors that might change Iraq's leadership, only occurred as a result of 
the Shi'ite and Kurdish uprisings. They only took on the bureaucratic weight necessary 
to give them meaning in high level decision making after the war was over, and basic 
terms of the cease-fire had already been agreed upon.  
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 It is axiomatic that limited war generally has limited results. It is not axiomatic, 
that the victor has no control over the nature of these limited results, particularly in a 
victory as sweeping as Desert Storm. Discussions to date indicate that policy makers 
chose to ignore the need to plan for conflict termination, choose to rely largely on their 
own judgment and hopes, and that the intelligence community did not initiate the 
necessary studies on its own. The intelligence failure to examine conflict termination is 
as much a strategic intelligence failure as the failure to consider Iraq's capabilities as 
well as its intentions before the war. It is a moot issue as to whether conflict termination 
took place without proper intelligence support because of the failure of policy-makers to 
ask the right questions, or  because of the failure of the intelligence community to 
anticipate them. Both would be equally to blame. 

Defining Responsibility For Assessing Risk: The 
Problem Of Estimates Of Probable US And Coalition 
Casualties  
 A similar problem in the interface between intelligence, planner, and policy 
maker arises over estimates of the potential military risk and costs of the Gulf War. No 
country or command formally announced its estimates of probable national or total 
Coalition casualties before Desert Storm, and commanders who made even carefully 
qualified public statements provoked a firestorm of media and policy level attention.607 
Chapter Nine does make it clear, however, that a number of Coalition land commanders 
estimated there would be very highly losses, at least during the operation to breech Iraq's 
forward defenses. It also seems that some Coalition air planners estimated relatively 
high losses, amounting to 3% of all sorties during the first day, and 0.5% per day 
thereafter, for total totals of 10-15% of the aircraft committed to the air campaign. At the 
same time, private experts and retired military officers issued a flood of estimates, 
virtually all of whom exaggerated the probable losses. These estimates often ranged 
from 12,000-30,000 American dead. 
 The war that actually killed about 900 men in the entire Coalition force, 
including accidents, fratricide, and non-combat losses during both Desert Shield and 
Desert Storm. This total included 510 allied deaths, and 390 American deaths during 
both Desert Shield and Desert Storm.  The exact figures for Coalition losses are 
uncertain because of the different reporting methods used by Coalition members, but 
revised estimates of allied killed-in-action during Desert Storm total 99, with 434 
wounded. They include two French killed in action and 28 wounded in action, 12 
Egyptian killed and 92 injured, 29 Saudis killed in action and 53 wounded in action, five 
Syrian killed, and six UAE killed in action.608 Britain has issued more precise statistics 
which showed nine killed in training and other activities before the start of the war, 24 
killed in action, and 42 wounded in action, 10 killed during hostilities but not in action, 
and four killed subsequent to hostilities. In addition, 1,006 injured and sick had to be 
treated in the field, and 682 seriously ill or injured had to be evacuated to the UK.609 
 The total number of Americans killed in action during Desert Storm was 147. 
This included 97 from the army, 6 from the Navy, 24 from the Marine Corps, and 20 
from the Air Force. This estimate does not include 84 non-hostile deaths during 
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Operation Desert Shield, and 152 non-hostile deaths during Operation Desert Storm. 
Some accounting differences exist over the number of wounded.  USCINCENT 
estimated 243 as of March 1, 1991. The Office of the Joint Chiefs estimate (which may 
include some accidents) was 434, plus three missing.610 The Congressional Research 
Service estimates 467 wounded, including 364 from the Army, 9 from the Navy, 85 
from the Marine Corps, and 9 from the Air Force.611 These figures compare with 1,457 
Americans killed or incapacitated during the war by accidents, disease, and non-military 
causes -- about three times the number killed or wounded in combat.612 Iraq took 23 US 
prisoners of war, all of which were recovered.613 
 None of these uncertainties affect the fact that pre-war estimates of Coalition 
losses proved to be worthless, and that such estimates played a significant role in 
influencing public and legislative opinion in the US and UK, and probably in other 
countries as well.614 Exaggerated fears of US casualties certainly played a major role in 
the Congressional debate over whether to authorize the President to use force, and were 
a major focus of the media before the war, and before the decision to launch the land 
offensive. 
 The issue of how make official predictions of possible casualties did receive 
some attention before Desert Storm, and during the period before the beginning of the 
land offensive. The results were confused at best. A number of interesting studies took 
place within the Department of Defense . However, the suggested methods of analyses 
produced so wide a range of different methodologies and estimates that was so broad 
that they were almost useless for policy and military planning. There also were serious 
problems in terms of inputs and threat analysis. The issue of how to estimate the impact 
of relative effectiveness on probable casualties was never properly addressed. Further, 
intelligence analysts had no training or methodology in making such estimates or for 
providing the necessary supporting data on Iraqi and allied effectiveness.  
 These problems created vast uncertainties regarding medical needs. Historical 
examples produced some broad conclusions that the ratio of killed to wounded was 
likely to be between 1:2 and 1:4, but historical analogies about total losses were 
unrelatable to the force mixes and technologies actually engaged, and sharply 
contradictory in meaning depending on the precise period and type of combat selected 
for historical comparison. In most cases, planners were forced to rely largely on the 
intuition and informed guesswork of the senior commanders planning the offensive.615  
 These problems in estimating friendly losses and casualties were quickly 
forgotten, as the reality of Desert Storm confounded efforts at prophecy. Most of the 
related study efforts were terminated or ignored when completed. Both the US and other 
nations, however, clearly  need to find some way to make more realistic estimates of 
future risks and casualties. Not all wars will have outcomes as favorable as Desert Storm.  
 Some clear allocation of the responsibility for making such assessments also 
needs to be made that defines the relative roles of the planners, the operational 
commander, and intelligence. The argument that casualty estimates are the responsibility 
of plans may be better than the argument that they are the responsibility of intelligence, 
but one of the lessons of Desert Storm is that they should be the clear responsibility of 
someone, that they should be supported by adequate intelligence, that there should be an 



Lessons of the Gulf War 313 

agreed upon methodology, and that the operational commander should play some role in 
reviewing the data. 
 Over and under-estimation of risks and losses are equally dangerous. So is an 
inability to provide some agreed upon and supportable estimate to field commanders, 
and to decision makers, for legislative review. It is also a fact of life that loosely drawn 
historical analogies are little more than meaningless, and that no serving officer has 
experience with costly mid and high intensity conflict that is likely to be relevant to a 
specific future contingency. Action by democratic powers and by international coalitions 
needs the best analysis possible, and it  should not be based on intuition, optimism, 
pessimism,  or dim foreboding.  

Intelligence On Human Losses: The Choice Not To 
Analyze Iraqi Casualties:  
 No memoir or official history to date has explained the precise reasons that the 
US, and then the entire Coalition, decided to avoid making structured estimates of Iraqi 
casualties in terms of killed and wounded. It is important to note, however, that this was 
not simply a matter of the failure to make such estimates public. The US failed to create 
a pre-war, wartime, and a post-war structure for making such estimates.  
 This raises two important issues in terms of lessons of war, neither of which is 
easy to resolve. The first is what can be learned from the intelligence and BDA analysis 
did take place regarding the true size of Iraqi losses. The second is whether the decision 
not to estimate Iraqi casualties was valid. 

Iraqi Casualties and Killing Mechanisms: The Problem for Analysis 
 It is quite clear from data released to date, and from interviews with US experts 
that have attempted to estimate Iraqi losses since the war, that there will never be a 
reliable estimate of total casualties, or a clear basis for relating the tactics and 
technology used during the war to their killing impact on human beings. A decision was 
taken before the war to not collect such data during and after the conflict, and the battle 
damage assessment process was deliberately organized in ways which avoided 
producing estimates of such data. 
 While it is not yet clear how this decision was taken, and by whom, it is clear 
that it had to be approved at the level of the Secretary of Defense and the Chairman of 
the Joint Chiefs, and confirmed by the President's National Security Advisor as well as 
the President. It also seems likely that the decision received the full support of the 
leadership of every major member of the Coalition.  
  The result of this decision, however, is that there is no meaningful Coalition or 
US data base upon which to build a reliable estimate.  At the same time, Iraq has never 
provided reliable estimates of its losses in either the Iran-Iraq War or the Gulf War. 
While it issued some early  casualty figures on the impact of the air war, such Iraqi 
numbers are suspect. Iraq had relentlessly attempted to manipulate domestic, world-wide, 
Arab-world, and media opinion. All Iraq media and information activities -- private or 
state -- were subject to the control or direct management of Iraqi intelligence. Iraq began 
to systematically manipulate medical data, interviews, and public events relating to 
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casualties at the beginning of the Iran-Iraq War, and it lied about military casualties 
throughout the Iran-Iraq War, often delivering dead soldiers to their families without 
warning at night to minimize the impact of casualties on public opinion. It may have  
dressed up some military casualties during the war to make them appear civilian.616  
 The propaganda-like character of Iraqi estimates is indicated by the fact that it 
claimed that it had killed 165,000 US troops on February 26, 1991.617 It lied before and 
after the war about the cost of its attacks on its Kurds and Shi'ites, and it has repeatedly 
blamed the cost to the Iraqi public of its decisions to place guns before butter on foreign 
states. This process of deceit is so much a part of current Iraqi politics that it is doubtful 
that the Iraqi leadership is capable of telling itself the truth, much less telling it to 
others.618 
 The flood of different private estimates issued after the war have done little to 
clarify this situation. Table 5.7 shows a range of estimates of Iraqi losses. It should be 
noted that the various sources cannot even agree on what kinds of losses should be 
counted.  
 The higher estimates of Iraqi losses have usually been based on (a) 
USCENTCOM's exaggerated wartime estimates of Iraqi strength, (b) casual remarks by 
General Schwarzkopf, mixed with the impressions of observers with no prior experience 
with war, and (c) equally impressionistic attempts to estimate secondary impacts of the 
war on factors like infant mortality. Many of these analyses reflect a lack of historical 
experience with casualty estimation, a lack of understanding of the problems in the 
intelligence data on Iraqi forces, a lack of understanding of the severe over-estimation of 
Iraqi equipment losses immediately after the war, and/or a lack of understanding of Iraqi 
society. Many have been designed to demonstrate the horrors of war, or argue against 
armed peace enforcement efforts.619  
 A number of organizations have also produced estimates of the impact of 
physical damage to Iraq that bear no conceivable relation to (a) the actual impact of the 
damage and time and cost of repair, and (b) the role that the Iraqi government played in 
giving priority to military over civilian needs.620   
 It does not seem reasonable to count deaths in the Kurdish and Shi'ite uprisings 
as the result of Coalition action, or all indirect deaths as the result of Coalition action, 
when the Iraqi government failed to take preventative or restorative action. At the same 
time, many of the lowest estimates depended on historical estimates of the ratio of killed 
to wounded -- which are probably not representative of those cases where Iraq failed to 
provide proper medical services during the retreat in the ground war. They include only 
direct immediate killing effects during periods of combat. Most such estimates also go to 
the other extreme from the higher estimates, and ignore secondary effects and war-
related losses that occurred after the cease-fire. While casualty estimates traditionally 
focus on direct military casualties during wartime, such estimates inherently understate 
the realities of war -- where civilians are often the direct and indirect victims of military 
action. The fact that many estimates of the damage to civilian facilities and loss of 
civilian life have been exaggerated is not a reason to ignore the broader human costs of 
war.  
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 Unfortunately, it is unlikely there is no way to arrive at the truth, or even provide 
a better range of estimates than those shown in Table 5.7. Where there is no input in 
terms of facts, there can be no output in terms of conclusions. The most that can be said 
at this point is that the three years since the war have done little to reveal any evidence 
or indicators that the Iraqi military dead could have exceeded 25,000, that no material 
evidence has emerged of direct civilian fatalities in excess of 5,000, and that the 
recovery of the civilian infrastructure and services has largely vitiated the various 
pessimistic estimates of UNICEF and NGOs as to the material damage done to civilian 
facilities and the economy.  
 The main reasons why the higher estimates of  casualties and war fighting effects 
on the civil economy seem more likely to be more wrong than the lower estimates: 

o USCENTCOM estimates of the Iraqi manpower in the theater, and total wartime 
losses of equipment, were far greater than was the case. 

o Structural damage to buildings was far more limited than amateur observers 
estimated, and often did not lead to major repair problems in restoring the 
function of such buildings. Time and cost estimates of repair were generally 
completely unrealistic. 

o The Iraqi government sharply exaggerated water and utilities problems, and 
estimated medical effects. 

o Interviews with Iraqi exiles, or with those who fled from Iraq during the 
bombing,  proved to provide little more than impressionistic exaggerations of the 
damage involved. 

o Data on the medical effects on children and infants often confused the impact of 
Iraqi government decisions to cutback civil services and investment before the 
invasion of Kuwait, and combined the impact of "peaceful" uses of sanctions and 
embargoes with war fighting effects. 

o Vehicle kills were confused with crew kills. Many equipment "kills" during the 
air war were "kills" of unoccupied vehicles. Many "kills" during the ground war 
inflicted damage only on the ability of the vehicle to move, or were actually the 
result of the crew deserting the vehicle. 

o Reports that Coalition forces buried Iraqi forward defenses and left Iraqi dead in 
the field -- while sometimes true -- led to gross exaggerations of the number of 
Iraqis killed in such operations, which later turned out to be incorrect.621 

o Many estimates seem to have been based on impressions drawn from aerial 
coverage of the Iraqi retreat north out of Kuwait City, and the so-called "road of 
death" which was filled with what appeared to be destroyed vehicles. In fact, 
Coalition fighters destroyed vehicles at the head and rear of the column, and the 
remaining Iraqi vehicles collided, though most were abandoned without any 
combat damage.622   
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Table 5.7 
  

Estimates of Iraqi Casualties in the Gulf War - Part One 
 

Source:                                                                              Casualties 

                                                                           

USCENTCOM and Department of Defense --86,000 prisoners of war 

 

Iraqi estimate on 26th day of the air war --20,000 killed (19,000 military, 

   1,000 civilian)  

   --60,000 wounded. 

 

"Allied Intelligence" (James Adams, Sunday Times, 

February, 1991 200,000 killed 

 

General H. Norman Schwarzkopf, February, 1991 As many as 150,000 killed 

 

DIA, May 22, 1991 --100,000 killed, with an 

   error factor of 50% (50,000- 

   150,000 killed. 

   --300,000 wound in action 

   --150,000 deserters 

 

Greenpeace, May 29, 1991 --100,000-120,000 military dead 

   --5,000-15,000 Iraqi civilians dead 

   --2,000-5,000 Kuwaitis dead 
during Iraqi 

   occupation. 

   --20,000 Iraqis in Shi'ite and 
Kurdish 

   uprisings after the war. 

   --15,000-30,000 Kurds as refugees 
after 

   collapse of uprisings. 

   4,000-16,000 Iraqis of starvation 
and 

   disease since war. 
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   --343 allied troops, of which 266 
were 

   Americans, and 145 died in action. 

 

Middle East Watch, November, 1991, --2,500-3,000 civilians 

 

Lt. General Charles Horner (CINCENTAF), 1992 -10,000-30,000 killed  

 

Colonel Trevor Dupuy, February, 1992 --30,000-50,000 dead. 

    

Beth Osborne Daponte, US Census Bureau, 1992 --40,000 military deaths 

   --86,194 men, 39,612 women, and 

   32,195 children killed from all 

   causes, including uprisings after  

   war and secondary medical effects.
    

 

Dilip Hero, Desert Shield to Desert Storm, 1992 20,000 in air campaign, 

   and 30,000 for all air activity, 

   25,000 troops killed during 

   retreat, and 35,000 killed before 

   retreat and in Kuwait, (including 
8,000 

   buried alive in trenches) for a 

   total of 82,000 
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Table 5.7 
  

Estimates of Iraqi Casualties in the Gulf War - Part Two 
 

 

 

House Armed Services Committee, May, 1992 --9,000 killed and 17,000 wounded in 
air 

   campaign. 

   --120,000 dead and refugees. 

   --153,000 deserters. 

 

Ramsay Clark --As many as 250,000 dead. 

 

New England Journal of Medicine, September 24,  

1992   --Many tens of thousands of 
children from 

   indirect effects. 

 

 

US News and World Report, Triumph Without 

Victory, 1992 --8,000 dead 

   --24,000 wounded 

   --55% of casualties in air 
campaign.  

 

Gulf War Air Power Survey, 1993 10,000-12,000 killed by air, and 

   20,000-24,000 injured. 

 

John G. Heidrich, "The Gulf War: How Many Iraqis 

 Died?" Foreign Policy, Spring, 1993 --Minimum is 1,500 killed and 

   3,000 wounded 

   --up to 9,500 military dead 

   --up to 26,500 military wounded. 

   --Less than 1,000 civilian dead. 
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Sources: DIA; Rick Atkinson, Crusade, pages 469-476; Dilip Hero, Desert Shield to Desert Storm, New 
York Routledge, 1992, pp. 396-397; US House of Representatives, Committee on Armed Services, 
Defense for a New Era, Lessons of the Persian Gulf War, Washington, D.C., 1992, pp. 32-33; Eliot Cohen, 
ed., Gulf War Air Power Survey, Volume II, Part II, pp. 167-169 and 220-222; Lawrence Freedman and 
Efraim Karsh, The Gulf Conflict, 1990-1991, London, Faber and Faber 1993, p. 408; Middle East Watch, 
Needless Deaths in the Gulf War, New York, Human Rights Watch, November, 1991, p. 19 John G. 
Heidrich, "The Gulf War: How Many Iraqis Died?" Foreign Policy, Spring, 1993, pp. 108-125, and the 
letters in the following issue, Summer, 1993, pp. 182-192; New York Times, June 5, 1991; Washington 
Times, May 30, 1991.    

The Pros and Cons of Intelligence Analysis of Enemy Casualties 
 The fact that many estimates of Iraqi casualties were exaggerated is not, however, 
a justification of the Coalition's failure to make detailed estimates of such casualties. 
There are practical reasons to avoid such estimates, but there are also political and war 
fighting, as well as humanitarian reasons why such estimates may be necessary in future 
wars. 
 The arguments for avoiding such estimates are clear. Senior US decision makers 
felt that providing such data would seriously limit the ability to mobilize support for the 
liberation of Kuwait, and inhibit military operations. US officers and policy makers were 
particularly sensitive to the negative political impact of "body counts" in Vietnam. They 
realized that American, European, Arab, and world opinion  would find it difficult to put 
such estimates in perspective, and that Iraq would make its military and civilian 
casualties a major propaganda issue.623  
 The potential seriousness of this problem is illustrated by the failure of Coalition 
forces to systematically attack Iraqi command and control shelters after large numbers of 
Iraqi civilians were killed in the Al Firdos shelter, and by the fact that senior US policy 
makers, including the Chairman of the Joint Chiefs, seem to have based the timing of 
their decision to terminate the war partly on the negative publicity resulting from 
Coalition air attacks on Iraqi forces fleeing out of Kuwait City.624 
 One must be careful about discounting the importance of such arguments. It is a 
fact of life that mobilizing and sustaining conflict is a battle for the minds and emotions 
of the public, legislators and decision makers, the media, and foreign countries. It is a 
battle where a democratic leadership must compete with authoritarian regimes, persuade 
diverse foreign allies to act, and then sustain an effective military operation without 
constantly having to react to random media events or enemy propaganda. Seen from that 
perspective, a strong case can be made that "dehumanizing" war is the best approach, in 
order to achieve a quick and decisive outcome, and possibly reduce net casualties in the 
process.  
 It is also important to note that "dehumanizing" the war in no sense connotes a 
failure to take Iraqi lives into account. The targeting before and during the air campaign 
made an explicit target by target examination of the risks and cost of collateral damage. 
It is a fact of life that precision guided weapons are not a substitute for area weapons in 
many applications, and that  precision guided weapons often fail to hit their targets. The 
most basic measures of weapons effectiveness assume a high degree of error. Circular 
Error of Probability (CEP), for example, is by definition  an estimate of the accuracy of 
the 50% of the weapons that come closest to the target. The other 50% go somewhere 
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else. The Coalition targeting effort did, however, attempt to also consider this risk, as 
well as the impact of strikes in terms of collateral damage to historical and cultural 
targets.625  
 Further, "dehumanizing" the war involved an emphasis on material damage to 
the exclusion of many possible attacks on Iraqi military personnel. The constant 
emphasis on material damage to facilities, and on "killing" tanks, armored fighting 
vehicles, and artillery, necessarily meant using precision weapons to kill objects, in 
ways that sharply reduced Iraqi military losses, relative to those in previous wars.  It is 
one of the ironies of war that intense focused high technology attacks damage military 
hardware and facilities, while low intensity long technology wars that use rifles, artillery, 
and area bombing over long periods are extremely lethal in terms of both military and 
civilian casualties.  
 The low technology sustained infantry fighting in the 1948 Arab-Israel War, for 
example, killed more people than the high technology 1956, 1967, 1970, 1973, and 1982 
wars combined -- and did so although the regular military forces engaged in 1948 were 
about one-tenth the size of those engaged in 1973. The prolonged World War I-like the 
Iran-Iraq War was far more costly than the Gulf War. Extended low to mid-intensity 
conflicts like Vietnam and Afghanistan, and civil wars like the conflict in the Sudan, 
were exceptionally bloody with most of the killing done by area bombing, small arms, 
mines, and artillery.     
 Like the decision to avoid any systematic estimate of risk, however, the decision 
to avoid any systematic estimate and analysis of Iraqi human casualties has a number of 
risks that may be important in the future: 

o There is no way to accurately assess the value of less lethal weapons or best 
achieve decisive strategic and tactical effects while minimizing the loss of 
human life. Morality in war is always an exercise in situational ethics, but that 
does not alter the fact that using intelligence analysis, BDA, and operations 
analysis to reduce unnecessary human casualties is important. 

o It does not prepare the Coalition, US, or other nations for the reality of war or 
peace enforcement. Even the best effort to avoid estimating human losses cannot 
prevent instances in which human losses become the issue. This happened in 
three major cases in the Gulf War: The bombing of an infant formula plant 
(which did represent a key technical capability for producing storable dry 
biological weapons), the al Firdos shelter in Baghdad (which was a major Iraqi 
command and control site, and the "road of death" when Iraqi forces fleeing 
north from Kuwait City were hit by air strikes (although the bombing largely 
forced the evacuation of intact vehicles and produced limited casualties). Denial 
of the realities of war during a conflict may create the very problem that the 
Policy Maker is trying to avoid, or create a situation where there is no 
convincing counter to enemy propaganda or media exaggeration. 

o All wars end. Revisionist studies of the Gulf War have already produced some 
absurd ideological estimates of Iraqi casualties, often including estimates of 
possible increases in infant mortality or indirect losses of civilian life. A failure 
to produce realistic casualty estimates inevitably increases the risk of revanchism, 
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as well as the political risk that  even the most decisive military victory will be 
transformed into a partial political defeat. It also fuels the risk that decision 
makers will not understand the true impact of their military actions on the 
attitudes and actions of post-war public opinion and politics in the enemy state. 

o Many wars will have less clear strategic objectives, less clear divisions between 
friend and enemy, and be more vulnerable to the impact of incidents where 
civilians are killed. As weapons become more precise, and as non or less lethal 
options become available, explicit and integrated analysis of military and civilian 
casualties may become a critical factor in battle management, as well as in 
proving that every functional step has been taken to reduce the loss of human life. 

o At some point, wars cannot simply be blamed on aggressive or extremist leaders 
and factions. The issue of how the populations of aggressive states, or popular 
movements, should be treated in war needs to be addressed.   

o Low intensity wars, peace enforcement, and fighting in urban and built-up areas 
are focused primarily on killing enemy forces while minimizing the cost to 
civilians. The Gulf War is not a military paradigm for many forms of conflict. 
Discussion with US and other military officers who fought in the Coalition 
sometimes indicate, however, that they have taken the Gulf War as their model, 
and assume that all types of war can be dealt with in a similar way. 

o It is one thing to mobilize democracies for existential threats to their survival. 
The argument that leadership requires the manipulation of public opinion in such 
conflicts will always be questionable but it has some practical justification. It is 
another thing to manipulate public opinion for lesser conflicts and lesser 
objectives. War is a reality of modern life that will transcend efforts to create a 
new world order for decades to come.  Efforts to count the number of wars since 
World War II have identified over 260 significant conflicts and 600 interventions, 
less than 10% of which were products of East-West conflict and the Cold War.626 
Since World War II there had been an average of 15-20 armed conflicts, in the 
form of civil wars or wars between states, occurring every day of every year. The 
US alone has made demonstrative or active use of force over 240 times.627   

 Like estimations of the risk and cost of war in terms of Coalition, US, or friendly 
casualties, the issue arises as to whether democratic states should engage in such 
conflicts, or sustain them, without clear estimates of the probable or actual 
human cost to the enemy. There will be cases - like the Gulf War -- where the 
answer may well be "yes" in spite of such estimates. There will be other cases -- 
like Vietnam and Somalia -- where the answer will be "no". The basic problem 
that must be faced, however, is that international military action, and action by 
democratic states, can only then take place if legislators, the media, and the 
public are willing to accept the true nature of war, and the fact that inaction also 
has costs in terms of loss of human life and human rights. It ultimately is as 
dangerous to deny the need for forces as it is to deny the nature of force. 

 If the decision is taken to provide such estimates, it will require the creation of 
suitable intelligence capabilities. This includes a new intelligence collection effort; 
decisions about methodology, and training; and decisions about reporting. If Table 5.7 
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illustrates anything, it is that the truth cannot be derived simply through freedom of 
uninformed opinion; it can only be built on a foundation of fact. 

Iraqi Intelligence: The Limits of Third World 
Authoritarianism 
 Iraqi intelligence did many things that deceived the Coalition or reduced its 
effectiveness, and which are important lessons for the future. Iraq carried out a large-
scale signals and electronic intelligence effort that survived throughout the war. It 
managed to conceal many of its missile capabilities and efforts to develop weapons of 
mass destruction. It concealed many aspects of its force strength. It made use of shelters, 
decoys, and deception. It practiced efficient emission and communications control, and 
carried out much of its activity at night.  
 Iraq was familiar with many aspects of US satellite and intelligence coverage 
from the data that the US had provided during the Iran-Iraq War, and had long seen the 
US as a threat that collected data for Israel. Its sheltering, movement and activity timing, 
use of decoys, security procedures, and deception activities often had at least some 
impact in deceiving US intelligence or denying it coverage.628 
 Most of Iraq's successes, however, consisted of intelligence denial or tactical 
activities that had little to do with intelligence per se, and Iraqi intelligence failed to 
meet most of Iraq's war fighting needs. This was partly a matter of organization, partly a 
matter of technology, and partly a matter of the fact that the Coalition could prevent 
Iraqi ships, aircraft, and infiltrators from active collection outside Iraq's borders. 

Iraqi Intelligence Organization 
 Iraq had a vast apparatus of security and intelligence forces. These include both 
intelligence units, and military and paramilitary units. They include intelligence and 
security services that help protect Saddam Hussein and the Ba'ath elite. These 
organizations are all headed by officers supposedly loyal to Saddam Hussein, and some 
of whom are related to him, such as members of his Al Bu Nasser tribe, or the other two 
branches of the Tikriti clan.  
 The main Iraqi intelligence and security services include:629 

o The Presidential Affairs Department or Special Security Service (Amn al-Khass). 
This organization operates within the presidential palace. It watches over the 
Republican Guards and other security forces, and has also been used to make 
purchases of key weapons and technologies. It has some military elements, 
including armor. Some experts feel that it manages Saddam Hussein's secret 
foreign accounts, intelligence operations involving the purchase of foreign arms 
and technology, and some aspects of security within Iraq's military industries.  
o The Protective Forces (Quwat al-Himaya), headed by Major Ruzuq Sulayman. 
o The General Intelligence Service (Al-Mukhabarat al-Amma). The General 
Intelligence Service is the largest of Iraq's intelligence services, and also dates 
back to the time of the monarchy. It was originally manned largely by professional 
police and army officers, but is now manned largely by Ba'athists who have been 
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carefully selected for their personal loyalty to Saddam. It plays a role in internal 
security. More importantly, it conducts intelligence and assassination operations 
overseas, and has links to extremist and terrorist organizations. It was converted to 
a de facto extension of Saddam's personal office under the direction of Ali Hassan 
al-Majid, who controlled the organization for several years before 1987. Saddam 
Hussein has been extremely careful to rotate heads of the General Intelligence 
Service, and at the same time, to ensure that they are loyal. 
o  Military Intelligence (Al-Istikhbarat al-Askariyya). This organization dates back 
to the time of the monarchy and is manned largely by army officers. It focuses on 
foreign military threats, but also is responsible for internal security within the Iraqi 
military. It has ties to some radical movements, and has conducted intelligence 
operations overseas.  
o General Security or State Internal Security (Al-Amn al-Amm). This organization 
focuses largely on internal security, but sometimes conducts foreign operations.   
o Ba'ath Party Security (Amn al Hizb). This security office develops intelligence 
on party members, and has security cells throughout the Ba'ath Party. 

 The creation of a large intelligence structure does not, however, mean that Iraq 
had an adequate structure of agents in the southern Gulf states, or was ready to provide 
intelligence support for military operations, or accurate and objective analysis for war 
fighting. Most of the Iraqi intelligence effort focused on internal security, and the 
supporting the political plots and foreign operations tasked by Saddam Hussein and the 
Ba'ath elite. 
 Iraq had intelligence infiltrators in Kuwait when it invaded, and it did have a 
string of agents and fronts in each of the southern Gulf and Arab countries before the 
Gulf War. These structures, however, were focused on politics, and often on the 
manipulation of extremist or opposition groups using the Iraqi Embassy. Iraq does not 
seem to have made a concerted effort to develop effective human intelligence on the 
military forces of neighboring states, beyond data on orders of battle and equipment 
purchases.630  
 Iraq's military attaché system seems to have been surprisingly isolated, and it 
failed to develop a network of agents in-place, although such agents could have operated 
in many of the areas behind Coalition lines, tracked unit movements along key roads, 
and communicated by telephone or mail. There is little evidence from Iraqi POWs that 
Iraqi intelligence provided meaningful data  that characterized the size and effectiveness 
of the Coalition threat, although data and briefings were provided at the division and 
command level. 
 During Desert Shield, Iraqi intelligence seemed to have focused on providing 
information to senior levels in Baghdad with little concern for military needs. While Iraq 
did have good signals intelligence, and some Iraqi forces did patrol aggressively, Iraqi 
forces seem to have lacked an effective structure and organization for long range 
targeting and reconnaissance.  Long range targeting groups and infiltrators were present 
only in small numbers and Iraq gave targeting intelligence, night sensors and patrol 
activity, and many tactical functions surprisingly low priority.  
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 This experience may not be true of Third World intelligence services in future 
wars. North Korean intelligence -- supported by the PRC -- maintained considerable 
HUMINT and patrol capability throughout the Korean War. North Vietnamese 
HUMINT penetrated virtually every aspect of ARVN and government activity during 
the Vietnam War, and many supposedly secure aspects of US capability. Afghan 
HUMINT played a role in the Soviet defeat in Afghanistan, and crude enemy HUMINT 
helped drive American forces out of Somalia.  
 Other nations may also do a better job of countering deception operations. Iraq 
failed to organize effectively to use intelligence methods that do not require advanced 
intelligence at the tactical, theater, and strategic level. It did not face counter-intelligence, 
mobility, or communications barriers that would have prevented it from learning far 
more if it had been properly organized. There is no guarantee that a Third World 
opponent like Iran or North Korea will make this mistake in the future.  

Iraqi Intelligence Technology 
 Iraq had obvious limits in intelligence technology, but its technical capabilities 
can scarcely de disregarded. Iraq did, however, prepare for the Gulf War to the extent 
that it purchased comprehensive imagery coverage of both Kuwait and Saudi Arabia, 
with 10 meter resolution, from SPOT Image in May, 1990. It seems to have obtained 
Soviet coverage of Kuwait and Saudi Arabia that used the Soviet KFA-1000 camera  (5 
meter resolution), data from the MKF-6M camera used by the Mir spacecraft (5-10 
meter resolution), as well as images from another Soviet  source (10-12 meter 
resolution).631 This experience highlights the need to find ways to control the imagery 
that  commercial satellites provide to states that are major potential aggressors. 
 Iraq made use of the US weather satellites operated by the National Oceanic and 
Atmospheric Administration both before and after invading Kuwait, during Desert 
Shield, and during Desert Storm. These satellites covered the Gulf region six times per 
day, and provided infrared and optical imaging data with a resolution of 0.6 to 2.4 miles. 
This data not only helped Iraq plan operations, it helped it maneuver during Desert 
Storm, and predict when satellite and airborne reconnaissance could be avoided. Some 
of its Scud launches seemed to have been timed for the period when cloud cover was 
present.632 This experience too is a warning about the potential use of commercial 
satellites, and a clear indication of the potential risk posed by the GPS. 
 Iraq's intelligence technology at the time of Desert Storm included systems like 
the Adnan early warning aircraft, reconnaissance aircraft, Soviet and French electronic 
warfare and jamming gear, RPVs, night vision devices, commercial grade secure 
communications gear, and an extensive network of signals/ELINT ground stations. The 
Coalition gained air superiority so quickly, however, that the Adnan, Iraq's 
reconnaissance aircraft, and Iraq's airborne  electronic warfare equipment never played a 
meaningful role in Desert Storm. The Adnan was not airborne when the war began. Iraqi 
reconnaissance aircraft did not fly into Coalition airspace during Desert Shield, but had 
limited sensor coverage of Coalition forces from within Iraq, and did not fly in Desert 
Storm. If Iraqi fighters and SAM sites made more than limited use of electronic warfare, 
this is not apparent.  



Lessons of the Gulf War 325 

 Research by Desmond Ball indicates that Iraq made effective use of a wide 
variety of SIGINT, ELINT, and jamming equipment.633 It had a system of up to 21 
SIGINT stations in Iraq, although some were French supplied systems designed 
specifically to support its KARI air defense system. It had two stations in the area 
around Basra, four stations along the Saudi Iraqi border, two near Syria, and 4-5 in the 
vicinity of Turkey. Other SIGINT/ELINT capability were collocated with major 
headquarters. 
 Iraq also had a large amount of field equipment, including direction finding (DF) 
and signals intercept equipment. It began to use this equipment during Desert Shield, 
when Republican Guard and security forces used radio direction finding (DF) systems to 
locate underground and resistance transmitters in Kuwait, and jamming equipment to 
block transmissions from Radio Kuwait. This equipment included both French field 
equipment, and Soviet Paint Can jamming and SIGINT vans supplied during the Iran-
Iraq War. 
 Iraq used this equipment to take advantage of poor Coalition communications 
and emission security during Desert Storm. Perhaps because secure communications 
were used in many areas, US and Saudi communications security was poor to non-
existent in those areas which did not use secure transmission systems. There are at least 
some instances where the Iraqis seemed to have entered the USMC and USAF 
communications net with false messages, picked up intelligence from Saudi radio 
"chatter," and located and identified Coalition units. More arguably, some Scud 
movements may have been tied to intercepts of USAF F-16 communications traffic, and 
may have altered their tactics for firing the SA-8, SA-9, and SA-16 because US pilots 
discussed their tactics for countering Iraqi short range air defense missiles over the air.634 
 This experience is a warning that the intelligence assets of Third World countries 
cannot be disregarded and that the problem of communications and emission security is 
important in conflicts against Third World opponents, especially where a great deal of 
secure communications equipment is involved. At the same time, such capabilities did 
Iraq little good during Desert Storm. They at best had a marginal impact in increasing 
Iraqi survivability, and Iraq's ground forces never got the chance to exploit such data 
during the ground offensive. 

Summarizing the Intelligence Lessons of the Gulf War   
 Like most aspects of Desert Storm, it is difficult to summarize the key lessons of 
the conflict for intelligence. In broad terms, the most important single lesson that grows 
out of the problems in US theater and tactical intelligence during Desert Storm is the 
need for dedicated intelligence support for war fighting. Each member of the US 
intelligence community, and each military service needs to reorganize its intelligence 
efforts to be fully capable to deal with the problems of mid and high intensity regional 
conflict. 
 Some of this activity is underway. As has been discussed in Chapter Four, the 
problems that the US encountered during the Gulf War has led the US to begin extensive 
changes in virtually every aspect of its C4I/BM system. The Gulf War marked a major 
evolution towards joint or integrated operations at the tactical level. In fact, the AirLand 
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battle is joint warfare almost by definition. This validates the emphasis that the US Joint 
Chiefs have placed on joint intelligence doctrine since the war, and the value of the new 
Joint Publication, "Doctrine for Intelligence Support to Joint Operations," JP-2, issued in 
1992. It validates the need for the related family of joint publications  that deal with 
tactics, Signals intelligence, battle damage assessment, and counterintelligence.635 
 The Gulf War shows the need for true interoperability in intelligence and related 
communications, dissemination, and targeting systems. It validates the need for the 
major effort now underway to make all aspects of the USAF, US Navy, and US Marine 
Corps air C4I/BM system fully interoperable. The basic structure of the JFACC and 
ATO are being preserved, but the ATO process is being greatly accelerated and 
simplified for joint and coalition warfare, and the supporting communications, computer, 
and intelligence systems for the JFACC will be more sophisticated, interoperable, and 
quick reacting.636  
 The Gulf War also demonstrated the need for the ability to "look deep,"  and in 
more detail,  into the battlefield. It justifies the ongoing effort to improve systems like 
the JSTARS with more advanced computing capability, software, satellite 
communications, and real-time data link interface with ground stations and aircraft like 
the E-3A and ABCCC. It justified adding new all-weather and night sensors, and 
digitized electronic dissemination capabilities, to reconnaissance aircraft like the U2-R 
and RC-135 Rivet Joint. It also justifies the new Contingency Airborne Reconnaissance 
System (CARS) which was established in October, 1994, to improve the timeliness and 
quality of tactical reconnaissance products, and to give field commanders and aircrews 
the same target information and battle damage assessment data for mission planning and 
execution. This system will involve a major shift in the distribution of imagery data and 
intelligence information to what is called a "5D architecture" or demand-driven direct 
digital dissemination.  

The Need to Measure Effectiveness: The Problem of Battle Damage 
Assessment 

 As has been discussed in Chapter Four, the Gulf War shows that improved battle 
damage assessment capability is critical to every aspect of operations from the highest 
strategic decisions to the effective employment of individual aircraft.  BDA, however, 
may be an area of continuing problems. The US has established a unified Defense 
Airborne Reconnaissance Office that will develop a unified airborne reconnaissance 
architecture, and DIA and the Joint Staff are attempting to develop a common doctrine 
for BDA that utilizes standardized terminology and procedures, and a contingency 
capability to project effective BDA capability for major regional contingencies. This 
architecture is supposed to look ahead to the requirements of the year 2010, and,637 

 "consolidate and integrate the current fleet of platforms, and provide a high capacity, 
integrated information storage, retrieval and distribution system. When focused on a 
particular region, the resulting improvements will provide continuous broad area coverage, 
improved over-the-horizon communications, and better information, to support situation 
assessments, and high-resolution imagery and signals intelligence to support precision 
strikes...We have also identified the need to develop a common BDA doctrine that utilizes 
standard terminology and procedures, and to train personnel in those procedures. In 1992, 
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the DIA developed a concept of operations to provide BDA support during limited military 
operations. DIA, along with the Joint Staff, is also now developing a concept for providing 
timely BDA during major regional conflicts. We have also established a battle damage 
assessment cell in the National Military Joint Intelligence Center (NMJIC) in the Pentagon 
to provide a single, fused, all-source, national level assessment to the supported command. 
Regular exercises will test NMJIC BDA procedures, and DIA is working to provide BDA 
support to component command exercises. In addition, the combatant commands are 
developing theater specific BDA plans and capabilities. Central Command, Atlantic 
Command, and European Command have finished their plans, and Pacific Command and 
Southern Command will complete theirs in the near future. 

 These are the right words, but it is far from clear that they Will lead to right 
solutions. Since the Gulf War, some elements of the US Congress and the leadership of 
the US intelligence community have focused on centralization in ways that could 
ultimately kill as many men and women in uniform as most Third World threats. 
Tactical commanders need adequate assets, dissemination, and analytic capabilities that 
are directly under their control. Promise after promise has been made in the past that 
multi-purpose systems will provide adequate tactical support, or that tactical needs will 
be given priority after some new national platform is funded. Promise after promise has 
been broken or deferred. 
 This risk is all too clear in USAF testimony on the problems in theater and 
tactical reconnaissance capability,638 

"The critical review of our reconnaissance platform performance in Desert Storm clearly 
indicated two significant problem areas: First, with a high demand for tactical 
reconnaissance products, our limited inventory of tactical assets was rapidly over tasked. 
Secondly, our intelligence dissemination system simply could not keep up with the high 
demands of field commanders for information, particularly target imagery and battle 
damage assessment. "..Since Desert Storm, two of the programs intended to address tactical 
reconnaissance shortfalls were canceled, and affordability and performance problems led to 
the termination of the Medium Range Unmanned Aerial Vehicle and the Air Force 
withdrawal from the Advanced Tactical Airborne Reconnaissance Sensors (ATARS) 
program. ATARS was transferred to the Marine Corps to begin a scaled down effort for the 
F/A-18... 
"Although the Air Force continues to explore options to replace the aging RF-4C, we have 
concluded that the real answer to solving our tactical reconnaissance shortfalls lies beyond 
traditional boundaries. With continuing improvements in digitization and electronic 
dissemination, we can replace the capability delivered by manned tactical reconnaissance, 
by effectively linking other proven surveillance assets, both tactical and national, to satisfy 
the field commander's tactical reconnaissance requirements. 
"Starting with the solid foundation provided by our National Reconnaissance Program, we 
are now in the process of fielding an operational Joint Surveillance Target Attack Radar 
System (JSTARS) aircraft. With its combat tested ability to detect and track vehicles, 
JSTARS is deployable worldwide. Improvements such as satellite communications, enhance 
its interoperability with Air Force and Army C3I nodes, allowing access to the JSTARS data 
by warfighting agencies, including the Air Operations Center..."  
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 Stripped of their rhetoric, these words described a highly centralized system that 
relied largely on the assets that the US had at the time of Desert Storm, and on 
connectivity and improved data processing to substitute for reduced assets. Like the 
Defense Airborne Reconnaissance Office and Contingency Airborne Reconnaissance 
System, the emphasis was on national assets which would acquire little theater specific 
experience in peace-time, and which would inevitably present the same problem of 
choosing between national, theater, and tactical needs that took place during Desert 
Storm.  
 It is striking that the Army officer in charge of reacting to the lessons of the Gulf 
War did not mention any aspect of the Army's efforts to improvement its intelligence 
system in his testimony to the Congress.639 The only service that has given improved 
tactical intelligence a high profile is the Marine Corps. It is acquiring the Advanced 
Tactical Air Reconnaissance System (ATARS) for its F-18Ds, that will give the USMC 
its first real night reconnaissance capability. The ATARS replaces the 20mm gun pod on 
the aircraft  and has advanced infrared and electro-optical sensors, a reconnaissance 
management avionics package, and a pod-mounted data link to transfer imagery. The 
USMC will acquire the Joint Service Imagery Processing Station to proceed the imagery. 
It is also developing an advanced Electro-Optical Long-Range Oblique Photography 
System (EO-LOROPS) as a pod sensor with stand-off ranges of up to 40 miles. It is also 
planning upgrades to the APG-65 radars on its F/A-18s that will provide an all-weather 
stand-off imaging capability, and a strip mode radar coverage for reconnaissance 
purposes, as well as hardware and software changes that increase synthetic aperture 
radar capability, provide an inverse SAR capability for ship classification, and a fixed 
target track mode.640  
 Centralization is often the enemy of effectiveness. No Director of Central 
Intelligence or Director of DIA in the history of either organization can as yet point to a 
successful personal effort to ensure that intelligence met tactical war fighting needs. 
Every major effort to centralize intelligence functions or remove them from the tactical 
level has been a failure. The answer is tactical assets. Much can then be done to improve 
national and theater support of tactical operations, but in the real world, decisions about 
tactical intelligence, reconnaissance, and BDA must be based on the principal that rank 
will always abuse its privileges. 

Lack Of A Clear Doctrine Relating To Direct Intelligence Support Of 
Battlefield Commanders: 

 There are additional lessons to be drawn from the problems in theater and 
tactical intelligence support. No military service in any country that fought in Desert 
Storm had developed an adequate theater-tactical intelligence architecture for the 
AirLand battle, and the Gulf War reveals a virtual intellectual and managerial vacuum at 
the level of the US Director of Central Intelligence, CIA, NSA, and within the Office of 
the Assistant Secretary of Defense for C3I (OASD C3I). While these agencies had made 
token preparations to support battlefield commanders, or paid lip service to the need, 
they had become so enmeshed in the peacetime battles over policy, resources, and 
influence that they failed to take substantive action to ensure that they could properly 
support the theater.  
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 These problems seemed to have been particularly serious in the case of the CIA 
and OASD C3I. The CIA was so lacking in capability to deal with theater intelligence 
analysis that its grossly over-conservative estimates of Iraq's capability threatened the 
ability to efficiently execute the land battle. OASD C3I devoted so much emphasis to 
ambitious national C4 systems that it distorted the defense C4I architecture to emphasize 
virtually everything but theater war fighting capability. 
  DIA, the Department of the Army, and the Department of the Air Force gave too 
little attention to the real-world priority for developing theater and tactical intelligence 
capabilities, and for integrating them fully into the kind of large scale combat training 
conducted at Fort Irwin and in the Red Flag exercises. The Army and Air Force failed at 
the senior command level to ensure that improvements in intelligence kept pace with 
doctrine, and battle management capability. The Army exacerbated its problems by its 
failure to develop effective RPVs and its wasteful mismanagement of the Acquila RPV 
program -- an effort where program development was clearly given priority over real-
world war fighting needs.  
 At the same time, the intelligence community within the military services failed 
to insist on either adequate resources, or on the "fusion" of plans, operations, and 
intelligence at the tactical and theater level. It often focused on supporting the peacetime 
battle for policy and resources within a given service, and allowed service intelligence 
functions to become over-compartmented and over-classified in ways that encouraged 
the separation of intelligence from other military functions. As a result, the US entered 
Desert Storm without an adequate doctrine for providing direct intelligence support to 
battle field commanders during Desert Storm. 
 There are several major lessons to be drawn from this experience, and lessons 
which have been recognized in large part in official US studies of the war:641 

o Intelligence doctrine must be clearly defined and clearly integrated into planning 
and operations. US field manuals and basic writings on military doctrine fail to 
accomplish this end, paying pro forma attention to a vital component of war 
fighting. (A problem common to the doctrine and basic instruction of other 
NATO military forces). A revolution in war cannot be accomplished without 
major shifts in doctrine. The new Joint Publication 2-0. "Doctrine for 
Intelligence Support to Joint Operations", is a product of this lesson of the war, 
but it is only a first step.  

o Military forces inevitably tend to become garrison forces in peacetime, focusing 
on peacetime bureaucratic, policy, and resource issues. The US was able to 
counter this tendency in most areas after Vietnam, but failed to give a war 
fighting emphasis to intelligence. Defense, and indeed national intelligence 
exists, primarily to support vital security needs, of which the most vital is 
effective deterrence and war fighting. When it loses this focus, peacetime 
success is no excuse for the result in crisis and conflict. 

o Progress in intelligence cannot be de-coupled from progress in the other aspects 
of war fighting. " C4I" is not a buzzword: Progress in C4 is not adequate without 
progress in the I. 
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The Need For A Better Intelligence Communications Architecture: 
Inadequate Secure Communications And Dissemination 

 Chapter Four has already described the broad problems in intelligence 
communications and dissemination, and it is clear from the preceding discussion that 
such problems played an important role in intelligence activity in both the air and 
AirLand battle. In spite of major improvements in US secure communications and 
dissemination capabilities, many systems could not handle the stress and demands of the 
AirLand battle. 
 What is not clear from the unclassified literature on Desert Storm is how much 
more communications should be provided, and what kind of data should go where. The 
preceding problems in the organization of the national and theater intelligence efforts 
make it almost impossible to separate out communications and data transmission and 
analysis problems from major organizational and procedural problems. In many cases 
the desire for more information at various levels of command reflects a fundamental 
failure to decide the proper function of given echelons in using intelligence, what 
information was really needed, what form could meet the need, and who should provide 
it. This, in turn, led to a lack of any realistic exercise experience designed to test 
alternative concepts of intelligence support, intelligence architecture, and attempts to 
enforce theory over practice. 

 As is the case with C4I generally, better communications does not necessarily 
mean more communications, or data handling capability -- although some improvements 
are clearly needed. It does mean the need for an intelligence communications and 
dissemination architecture to support improved capability, and one that is founded upon 
practical experience, and is constantly revised to support real-world war fighting needs. 
It is clear that each military service recognizes this need, and that there is an 
understanding within some elements of the Office of the Secretary of Defense. What is 
not clear at the unclassified level is that a major effort is being made to develop a 
common architecture for all four services, or that sufficient resources are being provided 
to define that architecture, deploy the necessary equipment, and train intelligence and 
operational personnel on a timely basis.   

The Need for Integrated Planning, Operations, and Intelligence 
Efforts, and Integrated National Intelligence Support of Operations: 
The Problem of "Fusion"     

 The US avoided some of the problems in "fusion" that affected it in previous 
wars. Nevertheless, it is clear that fusion was still inadequate at the national level, 
although DIA attempted to create such an organization, and that many key intelligence 
functions, such as support of air targeting, were highly compartmented. The US lacked 
the capability to fully integrate a number of intelligence activities, particularly on a near-
real time basis. 
 The previous analysis has already addressed the key aspects of this problem, but 
the lesson involved is so important that it deserves highlighting. The US intelligence 
community, as currently organized at the national level, is incapable of effective 
"fusion" to support the nation's war fighting needs. Regardless of whether its 
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compartmentation and competition is functional in peacetime, it is dysfunctional in war-
time, and no clear plans exist to change its structure. It is better organized to advocate 
competing policies in wartime than to implement the need for victory. 
 Updated writing on policy-intelligence interaction at the national level is too 
general and contradictory to make clear judgments. "Fusion" seems to have been 
effective at the policy level in one sense of the term. Senior policy makers and military 
planners  communicated policy and key planning decisions to senior intelligence 
managers. What was lacking, however, was an organized structure wherein policy 
makers and intelligence analysts could interact, and break down the security barriers 
between intelligence officer, planner, and operator at the working level. Communication 
was adequate, but working interaction was not. 
 Fusion was better at the theater level than in previous wars. While the system 
USCENTCOM and its subordinate commands had to suddenly improvise took time to 
evolve and had many problems -- and serious ones in terms of air plans and operations 
and damage assessment -- senior intelligence officers do seem to have participated in 
major planning and operational decisions, and to have done so in command structures 
that preserved the proper specialization of service intelligence functions while stressing 
combined operations. At the same time, the nature of this "fusion" is disturbing. It took 
months to develop, and still had at least two major flaws. It was personality dependent, 
and its success depended heavily on the personal trust that national command authorities 
placed on General Schwarzkopf when conflicts came into existence between theater and 
national intelligence. This kind of "fusion"  would be fundamentally unworkable in the 
event of a major regional conflict involving a sudden or surprise attack.  
 Fusion also often failed at the tactical level, leaving basic questions about what 
kind of fusion is practical and needed at various tactical echelons. The Gulf War is likely 
to be unique in its permissiveness in allowing intelligence problems in the air campaign 
to be dealt with in an environment of total air supremacy, and its transition to "kill 
boxes" and "CAS flow" without prior training in fusion at the tactical level. Similarly, 
few ground battles are likely to be initiated in an environment where problems in fusion 
in supporting ground commanders had limited impact because there was so little need to 
react to the enemy.  
 More broadly, clearer decisions are needed within the US regarding the problem 
of fusion in coalition warfare. Desert Storm did not really test this issue because of the 
dominant role played by US forces and the success of the air campaign. As has been 
discussed in Chapter Four, one major problem did impact on the ground battle when 
Egyptian forces failed to properly characterize the threat that they faced in penetrating 
Iraqi defenses, and reacting to a non-existent Iraqi counter-attack. It also is not clear 
from the data available whether the RAF was given proper and timely US intelligence 
support in understanding the problems that its Tornado strikes were experiencing early 
in the war. There may have been a lack of fusion, but it is just as likely that the US 
simply lacked adequate intelligence data until the weather cleared over the theater, and 
that the RAF was doctrinally committed to types of low-altitude radar bombing attacks 
which it had failed to properly test under real-world war fighting conditions.  
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 Coalition warfare would require radically better intelligence fusion under 
conditions where (a) the US did not so dominate the Coalition, (b) where the nature of 
the battle, the battlefield, and targets were not so easy to characterize (as would be the 
case in many low-intensity peace enforcement contingencies), (c) there was no time for 
the US to resolve its internal problems before combat began, (d) the Coalition did not 
enjoy a decisive military advantage, and (e) any foreign national element of the 
Coalition risked serious defeat.   
 The need for fusion is one of the key lessons of the war, and one that affects 
every level of policy and operations. It must also be structured to deal with the risk of 
uncertainty, surprise, and defeat. It is also one of the most challenging issues for 
coalition warfare in terms of the interoperability of intelligence systems, time urgency, 
security, and the way in which different nations approach the interaction between 
intelligence, plans, and operations in their own forces. One thing is clear: Desert Storm 
is not a lesson that such fusion can be improvised in a crisis, or during a conflict, if the 
challenge is mid to high intensity war fighting where the enemy has a significant change 
of victory or inflicts major casualties. It must be organized and practiced before the war 
begins. 

Ensuring Suitable Reaction Times: Lack Of Adequate Near Real 
Time Capabilities: 

 Finally, time was another critical problem in intelligence operations in the Gulf 
War. In both the air and AirLand campaigns, the tempo of operations outpaced 
intelligence support. While this was partly the result of the previous problems in 
doctrine and organization, fusion, tactical level support, and intelligence 
communications and dissemination, it was also the product of a clear lack of common 
understanding of the importance of time between operations and intelligence. 
 One of the lessons of the Gulf War is the need for intelligence and operations to 
operate to a common clock. In many ways, the Gulf War is likely to be an anomaly since 
it allowed theater and tactical commanders to move and act before they received 
adequate intelligence. There may, indeed, be a need to slow down the tempo of 
operations in future wars because some problems in threat characterization, targeting, 
and BDA simply cannot be solved as fast as operators desire -- even with major changes 
to intelligence. At the same time, it may be desirable to make significant compromises in 
the reliability or depth of some forms of intelligence, in order to meet operational needs, 
because the risk of slowing operations outweighs the risk of inadequate intelligence. 
 The Gulf War does not offer reliable answers to these trade-offs. It is, however, a 
demonstration that operations and intelligence must be ruthlessly forced to work 
together in peacetime, to develop the capability to fight offensive air and AirLand 
campaigns in ways that reach the right answers as to what tempo of combat can be most 
effectively supported in a given way. Once again, the US must also consider how this 
lesson is to be applied to coalition warfare, where allied reaction times may often be 
fundamentally different, or where joint exercises may be equally important in preparing 
for regional conflicts. A US answer to the problem of time, for example, would be 
meaningless in a Gulf contingency where Iran or Iraq did not wait for a coalition to 
organize. Similarly, it would fail to solve the problem of a Korean conflict unless South 
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Korea was able to deal with the interaction between intelligence and operations at the 
same pace as the US. 
 
 
 

Chapter Six: Desert Storm: Shaping 
Coalition Air Power and the Air 

Campaign, and Fighting the War for Air 
Supremacy 

 Any analysis of the lessons of the air war creates a problem in levels of analysis. 
There is a tendency in military history to concentrate on the actions of high ranking 
commanders. Such a focus is valid in the sense that the determination and skill of 
political and military leadership does shape much of the outcome of war. In practice, 
however, many of the most important factors in understanding the lessons of the air war 
come at a different level: They come through detailed analysis of the tactics and 
technical factors that shaped the struggle for air supremacy, the Coalition's strategic 
bombing campaign, the attacks on Iraqi ground forces before the ground battle began, 
and the interdiction and close air support campaigns fought in support of the ground 
battle. Leadership is important, but leadership occurs at many different levels and it is 
usually at the lower and intermediate levels of command levels where the specific 
details of organization, technology, tactics, readiness, training, and sustainability teach 
lessons that may shape the course of future wars.  
 This chapter focuses on the efforts of each side to build-up effective air power, 
and the struggle for air supremacy -- a struggle where the Coalition won an early and 
decisive victory against both the Iraqi air force and Iraqi land-based air defenses.. The 
Coalition showed within days that it had a decisive advantage in sensors, battle 
management systems, and beyond-visual-range (BVR) air combat. It showed that it had 
the active and passive defenses to protect its offensive aircraft. It showed that it could 
not only suppress Iraqi air activity, but find ways to seek out and destroy sheltered Iraqi 
aircraft. 

The Unique Conditions of the Air War 
 The battle between Coalition air forces, the Iraqi Air Force, and Iraqi land-based 
air defenses war for air supremacy is one of the best documented aspects of the air war. 
At the same time, the data do have uncertainties. There are many detailed differences 
between US sources, sometimes even within the data provided by a given source. More 
details are available on US air capabilities than on the performance of other Coalition air 
forces. Only limited data are available on Iraqi perceptions of how the air war developed, 
and the motives for given Iraqi actions. Reporting at the air unit and weapons system 
level often exaggerates effectiveness. Much of the data imply that US and allied forces 



Lessons of the Gulf War 334 

and equipment were fully combat effective at the time they were deployed to the Gulf, 
and ignore the many changes that took place during Desert Shield, in terms of tactics, 
equipment, maintenance systems, sustainability, and training.  
 What is more important in terms of drawing lessons from the conflict is that air 
war was fought under what may well be unique conditions. As is the case with every 
aspect of the Gulf War, the preparation time that Iraq granted the Coalition is likely to 
be unique. The Coalition had more than five months to prepare for the air battle. Even so, 
US and Coalition planners were constantly revising the details of the air campaign down 
to the last moment before it began, and continued to revise many aspects of their 
planning during the war.   
 The differences between Iraq's military culture and that of the West have been 
discussed in Chapter Three, but it is unlikely that Iraq's fundamental misunderstanding 
of air power will be repeated in future campaigns. Iraq's air combat experience in the 
Iran-Iraq War did not prepare it for Desert Storm. Although Iraq suffered some serious 
initial reverses when Iran used air power in 1979 and 1980, Iran quickly lost the ability 
to use its air force effectively because of its inability to import parts and supplies, its loss 
of foreign advisors and technical support, and the impact of political upheavals and 
purges. Iraq acquired air superiority by 1983-1984, without having to win it.  
 This was a gift of fortune that Iraq largely wasted. It never organized its air force 
effectively for close support or interdiction missions, or even defense of its homeland, 
and never mastered the battle management techniques for large scale operations. It dealt 
with airpower as a deterrent reserve, rather than as a serious instrument of warfare. As a 
result, Iraq saw air power largely in terms of attrition and survivability. It did not 
develop the capability to suppress Saudi and other southern Gulf air bases and ports with 
airpower, missiles, or special forces. It did not realize the vulnerability of its air force, 
ground based air defenses, sheltered headquarters, and units in the field. It relied on an 
air strategy that ceded the strategic initiative to the UN without understanding the 
potential cost. 
 Iraq was not prepared for air forces that had modern, near-real time targeting 
capability, sustained air superiority, the ability to sustain massed offensive attack 
strength over the battlefield, modern sensors and all-weather combat systems, effective 
passive and active countermeasures against ground based air defenses, and precision-
guided weapons capable of killing at ranges outside the coverage of Iraq's short-ranged 
air defenses. 
 It is unlikely -- given the outcome of the Gulf War -- that other nations will 
repeat Iraq's failure to understand the potential vulnerability of its land-based air 
defenses, command and control facilities, and land forces. Iraq understood the need to 
shelter, disperse, and camouflage its air and land power. Iraq had long made efforts to 
create modern shelters for its air and air defense forces, and to camouflage its ground 
forces, but the techniques it used were suited largely to defense against another Third 
World air force.   
 The Gulf War is likely to be unique in other ways. Once the war began, the 
Coalition could fight the air war at its pace without fear of Iraq gaining the initiative. 
The Coalition could take the time to change its tactics and methods of attack, and defer 
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starting the land battle until it was ready to do so. It did not need to fear resupply or aid 
from other nations. It did not have to cope with the problems of air war in mountain 
areas and could be extremely selective in striking targets in populated areas. It did not 
have to attack infantry or guerrilla forces, or attack targets covered by forest or jungle 
canopy. It also was often able to repetitively attack a nearly static target base -- avoiding 
the problems of attacking maneuvering forces. 
 Weather was another special factor affecting the course of air operations.  The 
sand and grit blown into air facilities, or ingested by aircraft,  was a major maintenance 
problem even in normal weather. Even though air planners shaped their plans on the 
basis of careful consideration of what was known about weather patterns in the area, 
they were not prepared for what actually happened. There were occasional violent winds 
and heavy downpours, and these created marsh-like terrain in some areas. There were 
Shamals, or sand storms, which blasted grit throughout the area. Further, Iraq set some 
700 oil wells on fire at the end of the war, which created mixes of rail and oil smoke, 
and rapid shifts in the smoke clouds that complicated mission planning. These factors 
often disrupted operations, and forced the Coalition to cancel missions because of its 
desire to minimize losses and collateral damage, which had led to stringent rules of 
engagement. This also led to an exceptionally heavy reliance on precision strike aircraft,  
and the use of special purpose aircraft like the F-117.  
 Studies shortly after the war indicated that the impact of weather on air 
operations was twice as bad as the climatological history of the region suggested before 
the Gulf War began. In fact, the weather came closer to approximating a rainy European 
summer than a desert. Cloud cover exceeded 25% at 10,000 feet over central Iraq on 31 
days of the 43 day war. It exceeded 50% on 21 of those days, and 75% on 9 days.642 In 
many ways, the lesson is not that the weather was unusual, but that the US and regional 
planners simply did not know enough about regional weather patterns for effective 
planning -- an shortcoming that should be corrected in planning for future major 
regional conflicts.   

Comparative Air Strength And Capabilities 
 It is equally important preface any analysis of the less of the Gulf War with an 
analysis of the Coalition air forces that dominated the air phase of the Gulf War. The 
most significant factor shaping the role that given Coalition air forces played in the 
fighting was not the number of aircraft engaged, but rather the number and quality of 
sorties flown. Air combat capability is never a function of aircraft numbers alone; 
aircraft on the ground are simply targets. It is the employment of aircraft in combat that 
determines a given air force's combat capability. This point is illustrated in Table 6.1, 
which summarizes the total sorties flown by each allied air force in Desert Storm. This 
table not only provides an overview of how many sorties a given allied air force flew 
during the war, it provides an overview of the complexity of the air battle, an overview 
of the different missions flown, and a rough indication of the capability of each air force 
to fly demanding strike/attack, air defense, reconnaissance, command and control, 
electronic and refueling missions. 
 Table 6.1 shows that wide a range of countries and types of aircraft contributed 
to the air battle. It shows that European air forces like the RAF, French Air Force, and 
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Italian Air Force flew over 4,000 major combat sorties.  The British Royal Air Force 
provided that only strike-attack capabilities that matched those of the US Air Force and 
was the only other air force to take on the burden of demanding offensive missions. It 
also provided air defense squadrons and reconnaissance aircraft, tankers, transports, and 
helicopters. The French air force provided tactical strike squadrons, tankers, transports, 
reconnaissance aircraft, maritime patrol aircraft, and helicopters. The Royal Canadian 
Air Force provided air superiority and ground attack fighters for defensive counter air 
missions and the support of ground forces. The Italian Air Force deployed attack fighters, 
transports, tankers, and reconnaissance aircraft for air intercept and interdiction missions. 
A contingent of European aircraft deployed to Turkey to deter an Iraqi attack as part of 
the NATO Allied Command, Europe, and Mobile Forces (Air). These included 18 
German Alpha jets with 800 personnel, and reconnaissance aircraft with 125 support 
personnel.643  
 Table 6.1 shows that the Arab members of the Coalition flew as many sorties as 
European air forces, and the Saudi Air Force flew more combat sorties than all of the 
European air forces combined. The Saudi Air Force and other southern Gulf Air forces 
provided air superiority and ground attack fighter aircraft to offensive counter air, 
defensive counter air, and interdiction sorties. They also carried out refueling, airborne 
command and control, reconnaissance, utility, and airlift missions, and provided 
logistical and operational support. Table 6.1 also shows that the Kuwaiti Air Force 
played a larger role in the total air battle than Kuwaiti ground forces were able to play in 
the land battle, and that even small air forces like those of Bahrain played a meaningful 
role in combat.  
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Table 6.1 
 
The Impact of Coalition Air Forces: Number of Sorties by Mission Type - Part One 
 
Major Combat Missions 
                                                         Strike Attack______________ 
 Country                         Interdiction                                  Air Support                             Counter-Air___            TOTAL        
                       Interdiction       Battlefield     Total        CAS     FAC     Total        Defensive  Offensive  Total          
 
US 
  Air Force 23,756 536 24,292 1,438 682 2,120 4,558 6,422 10,980 37,392 
   Navy 5,060 0 5,060 21 0 21 4,245 1,936 6,181 11,262 
   Marine Corps 4,015 249 4,264 2,937 1,019 3,956 0 757 757   8,977 
    Special Forces 32 0 32 31 0 31 0 0 0 62 
    Army 0 0 0 0 0 0 0 0 0 0 
         Subtotal 32,863 785 33,648 4,427 1,701 6,128 8,803 9,115 17,918 57,693 
 
Saudi Arabia 1,133 523 1,656 0 0 0 2,391 277 2,668 4,324 
U.K. 1,256 0 1,256 0 0 0 696 890 1,586 2,842 
France 491 40 531 0 0 0 340 230 570 1,101 
Canada 48 0 48 0 0 0 693 144 837 885 
Kuwait 568 212 780 0 0 0 0 14 14 794 
Bahrain  122 0 122 0 0 0 152 0 152 274 
Italy 135 0 135 0 0 0 0 0 0 135 
UAE 58 0 58 0 0 0 0 0 0 58 
Qatar 43 0 43 0 0 0 0 0 0 43 
       Subtotal 3,854 775 4,629 0 0 0 4,272 1555 5,827 10,456 
 
Total 36,717 1,560 38,277 4,427 1,701 6,128 13,075 10,670 23,745 68,149 
 
Electronic Warfare and C4 Missions 
                              Reconnaissance                                                        C4____    ____           Electronic Warfare___         
                            Recce    SLAR   Observ.   Total         ABCCC  Early      C4    Total             ECM     ESM   EW    
Total 
                                                                                                      Warning 
US 
  Air Force 869 0 442 1,311 201 379 24 604 0 190 1,388 1,578              
  Navy 1,190 0 241 1,431 1,143 0 0 1,143 5 260 0 265 
  Marine Corps 3 0 0 3 157 0 0 157 0 17 326 343  
   Special Forces 2 0 0 2 0 0 0 0 0 0 84 84 
   Army 0 147 0 147 0 0 0 0 6 547 15 568 
       Subtotal 2,064 147 683 2,894 1,501 379 24 1,904 11 1,014 1,813 2,838 
 
Saudi Arabia 118 0 0 118 0 85 0 85 0 0 0 0  
U.K. 156 0 0 156     0 80 0 80  
France 62 0 0 62 0 0 0 0 0 0 0 0 
Canada 0 0 0 0 0 0 0 0 0 0 0 0 
Kuwait 0 0 0 0 0 0 0 0 0 0 0 0 
Bahrain  0 0 0 0 0 0 0 0 0 0 0 0 
Italy 0 0 0 0 0 0 0 0 0 0 0 0 
UAE 6 0 0 6 0 0 0 0 0 0 0 0 
Qatar               0 0 0 0 0 0 0 0 0 0 0 0  
      Subtotal 336 0 0 336 0 85 0 85 0 80 0 80 
Total 2,406 147 683 3,236 1,501 464 24 1,989 11 1,094 1,813 2,918  
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Table 6.1 
 

The Impact of Coalition Air Forces: Number of Sorties by Mission Type - Part Two 
   
Refueling and  Support Missions 
   
                                Refueling________ 
                             Refueling     Tanker  Total       Airlift      Special   Support   Training    Surface  Other   GRAND 
                                                                               Forces                                                                               TOTAL 
US 
  Air Force 11,024 0 11,024 16,628 134 203 174 0 358 69,406  
   Navy 0 2,782 2,782 0 3 41 262 198 916 18,303  
   Marine Corps 453 8 461 9 1 714 14 0 4 10,683  
    Special Forces 56 0 56 19 808 64 76 0 90 1,262  
    Army 0 0 0 201 0 0 0 0 0 916 
    CRAF 0 0 0 800 0 0 0 0 0 800  
         Subtotal 11,533 2,790 14,323 17,657 946 1,022 526 198 1368 101,370 
 
Saudi Arabia 485 0 485 1,829 0 9 2 0 0 6,852  
U.K. 711 0 711 1,384 0 40 90 40 74 5,417 
France 223 0 223 855 1 0 4 0 12 2,258 
Canada 64 0 64 277 0 0 64 0 12 1,302 
Kuwait 0 0 0 0 0 0 0 0 0 0  
Bahrain  0 0 0 4 1 0 0 0 0 293  
Italy 89 0 89 13 0 0 0 0 0 237  
UAE 0 0 0 45 0 0 0 0 0 109 
Qatar 0 0 0 0 0 0 0 0 0 0 
    Subtotal 1,572 0 1,572 4,407 2 49 160 40 98 16,468 
 
Total                  13,105 2,790 15,895 22,064 948 1,071 686 238 1,466 117,838 
 
Note: The data cover the period from January 16, 1991 to February 28, 1991. There are significant 
national differences in definition, and some countries do not report special forces and support sorties. 
ABCCC = airborne battlefield command and control center. ECM = electronic countermeasures. ESM = 
electronic support measures or intelligence. C4 = command, control, communications, and computers. 
CAP = combat air patrol  SLAR = side looking airborne radar. 
Source: Adapted by the author from the data in Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, 
Volume V,  Washington, US Air Force/Government Printing Office, 1993. The data are generally selected 
from the tables on pages  232-233, although some data and categories are modified to reflect different data 
in pages 235-386. 
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 The Role of US Air Forces 
  On the other hand, Table 6.1 shows that US air units provided the mass and 
decisive force that shaped the outcome of Desert Storm. If one counts only shooter and 
combat support sorties for fixed wing aircraft, the USAF flew 57% of the 92,517 sorties 
in Desert Storm. The US Navy flew 18.5%, and the USMC flew 10.8%, and all US 
forces flew a total of 86.3%. The RSAF flew 5.4%, the RAF flew 4.1%, the French Air 
Force flew 1.5%, the Canadian Air Force flew 1.0%, the Kuwaiti Air Force flew 0.8%, 
the Bahraini Air Force flew 0.3%, the Italian Air Force flew 0.2%, and Qatar and the 
UAE each flew less than 0.1%.644  US forces flew nearly 90% of all strike-attack sorties, 
and nearly 85% of all strike, attack, and air defense sorties. US air forces dominated 
every aspect of reconnaissance, electronic warfare, and command and control activity. 
They flew 90% of all reconnaissance missions, 96% of all command and control 
missions, and 97% of all electronic warfare missions. 
 These figures on sortie numbers reflect the fact that US forces had superior 
numbers and power projection capabilities. They also reflect the fact that the air battles 
in Desert Storm were dominated by US air forces that were high technology forces, and 
which integrated attack and air defense aircraft with a complex mix of command and 
control, reconnaissance and targeting, intelligence, electronic warfare, and refueling and 
support aircraft.  
 Some aspects of this complexity are reflected in the range of different types of 
major combat aircraft shown in Table 6.2 -- which shows the maximum strength of US 
air units just before the air campaign began. Table 6.2 shows that the US had an 
effective monopoly of medium and long range bombers (F-111 and B-52G), the only 
"stealth" aircraft (F-117A), the only forward air control aircraft, the only gunships, and 
the only dedicated tank-killing close air support aircraft. The US had a near monopoly of 
dedicated electronic warfare aircraft like the EA-6B and EF-111, and while the Tornado 
and Mirage 2000 are excellent combat aircraft, the F-14B, F-15C, F-15E, and A-6E had 
an important margin of superiority in terms of strike and beyond visual range combat 
capabilities.  
 These unique US capabilities, which were reinforced by the US monopoly of 
cruise missile strike capabilities, have an importance that goes far beyond Desert Storm. 
It is easy to talk about cooperative security and coalition warfare. However, the reality  
is that the US brought air assets to Desert Storm that no other nation -- except possibly 
Russia  could project into the theater. As was the case with the intelligence assets 
discussed in Chapter Five, other nations could make an important contribution to the air 
war, but no combination of other Western and Third World nations could fight coalition 
warfare with anything approaching the capabilities of US air power.  
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Table 6.2 
 

US Air Force Strength In Theater 
 
Type                                                     Early                      January, 1991                 Final 

 

B-52G 0 80 80 

A-10 ground-attack 108 132 144 

F-15C/D interceptors 72 96 120 

F-15E strike-interceptor 48 48 48 

F-16 fighter-bomber 120 216 249 

F-117A stealth strike 20 36 44 

F-111E medium bombers 0 60 (84) 

F-111F medium bombers 32 60 64 

OA-10 forward air control 6 10 10 

EF-111A electronic jammers 12 18 18 

F-4G Wild Weasel anti-radiation 

missile  24 48 48 

RF-4C 12 18 18 

 

Source: Adapted from USAF briefing aid to Congress, March, 1991, and corrections by Lt. General 
Buster Glosson. 

  
 
The full complexity of US air deployments is illustrated by the detailed air order of 
battle of all US military services during the peak period of Desert Storm shown in Table 
6.3. Unlike tables which only show the strength of the US Air Force, or  US combat 
aircraft, this table provides a picture of the massive size and sophistication of the air 
assets that the US was able to deploy. Table 6.3 also shows the critical role of rotary 
wing aviation, and allied air bases and infrastructure. US air units were located in more 
than 20 different locations in Saudi Arabia by the time that Desert Storm began. Even a 
comparatively small deployment like the US presence in Turkey involved over 130 
planes. These included 28 F-15Cs for air superiority operations; a mix of 46 F-18C, F-
111E, and F-4 strike airplanes; and a mix of 32 RF-4C, F-18C, and EF-111A Wild 
Weasel  and electronic warfare aircraft. It also included 30 other support aircraft for 
AWACS, reconnaissance, tanking, and intelligence gathering.645 
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Table 6.3 
 

US Air Power Deployed in Desert Storm on February 24, 1991 - Part One 
 

                                                   Fixed  Wing                                        Rotary Wing______ 
                                   Combat                      Support                Combat                    Support 
LAND-BASED  
 
In Saudi Arabia 
 
 King Abd Al Aziz 62 AV-8B 18 OV-10 
  
 King Fahd 132 A-10 12 OA-10 
  8 AC-130 A/H 27 C-130 
   2 EC-130 
  
 NAF Jubayl  4 KC-130 28 AH-1 23 CH-46 
                                                                                         (3rd MAW)       8 CH-53 
     18 UH-1 
 
 KKIA  46 KC-135A/Q/R 
 
 Al Jahf (1st Armored Division, 3rd ACR)   4 HH-60 
 
 AA Midway    36 AH-6440 UH-60
  
 (1st Armored Division, 3rd ACR)  31 AH-1 6 EH-60 
    57 OH-58 
 
 AA Roosevelt   18 AH-64 18 UH-60 
  (1st Infantry Division)   31 OH-58 3 EH-60 
    8 AH-1 11 UH-1H 
 
 AA Hinesveille/AA Columbus  56 AH-64 39 UH-60 
 12th Aviation Brigade,    8 AH-1 3 EH-60 
 24th Mechanized Division  31 OH-58 11 UH-1H 
     8 CH-47 
 
 AA Horse   64 AH-64 32 UH-60 
   (1st Cavalry Division,   21 AH-1 6 EH-60 
 3rd Armored Division)   31 OH-58 11 UH-1H 
     8 CH-47 
 
 AA Bastogne   73 AH-64 126 UH-60 
 (101st AA Division,   34 AH-1S 54 CH-47 
 2nd ACR, 11th   97 OH-58 3 EH-60 
 Aviation Brigade)    41 UH-1H 
     12 UH-60V 
     8 MH-53 
     8 MH-60 
     11 OV-1D 
     7 RU-21H 
     5 RV-1D 
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Table 6.3 
US Air Power Deployed in Desert Storm on February 24, 1991 - Part Two 

Fixed  Wing                                        Rotary Wing______ 
                                   Combat                      Support                Combat                    Support 
  
 Al Mishab   12 AH-1 36 CH-46 
 (3rd MAW)    20 CH-53 
     12 UH-1 
 
 Ras Alghar (3rd MAW)   26 CH-53 
 
 Dhahran 48 F-15C  10 AH-1 5 UH-60 
    1 AH-64 44 UH-1H 
                                                                                          (XVIII ABN  24 UH-60V 
                                                                                                  Corps) 1 UH-1V 
     58 CH-47  
     3 C-12 
 
 Al-Kharj 24 F-15C 16 C-130 
  48 F-15E 
  24 F-16A 
  18 F/A-16A 
 
 Riyadh  2 E-8 
   11 E-3 
   7 RC-135 
   7 EC-130 
   10 KC-135Q 
   8 C-21 
   1 C-20 
 
 Jiddah  4 C-130 
   62 KC-135A/E 
   13 KC-10 
   3 PC 
   2 EA-B 
 
 At Taif 18 EF-111 
  66 F-111F 
 
 Tabuk 24 F-15C 
 
In Bahrain 84 F-18A/C/D 
 
Shaikh Isa 20 A-6E 4 KC-130 
  48 F-4G 
  12 EA-6B 
  18 RF-4C 
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Table 6.3 
 

US Air Power Deployed in Desert Storm on February 24, 1991 - Part Four 
 

                                                   Fixed  Wing                                        Rotary Wing______ 
                                   Combat                      Support                Combat                    Support 
 
 
Bahrain International  1 C-130 
   12 KC-130 
   2 EP-3 
   1 P-3B 
  
 
In Qatar (Doha) 24 F-16C 
 
In UAE 
 
 Al Dhafra 72 F-16C 7 KC-135R 
 
 Al Minhad 72 F-16C 
  
 Bateen  16 C-130 
   6 EC-130 
  
 Abu Dhabi  12 KC-135E 
 
 Dubai  12 KC-135E 
 
 Sharjah  16 C-130 
 
 Al-Ayn  40 C-130 
 
In Oman 
 
 Seeb  15 KC-135R 
   10 KC-10 
 
 Masirah  1 EP-3 
   16 C-130 
   10 KC-135R 
   3 P-3C 
 
 Thumrait  16 C-130 
 
 
In Turkey 37 F-16 3 EC-130 
(Incirlik) 28 F-15C 3 E-3B 
  18 F-111E 13 KC-135A 
  12 F-4G  
  6 RF-4C 
  6 EF-111 
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Table 6.3 
 

US Air Power Deployed in Desert Storm on February 24, 1991 - Part Four 
 

                                                                 Fixed  Wing                                            Rotary Wing 
                                                 Combat                        Support                  Combat                    Support 
  
In U.K. and Outside Areas 
 
 RAF Fairford 8 B-52G 
 
 Moron 22 B-52G 
 
 Diego Garcia  5 KC-135R 
   7 KC-10 
   4 P-3C 
 
 Cairo West  15 KC-135E 
 
SEA BASED 
 
Persian Gulf 
 
   USS Midway 
 30 F/A-18 4 E-2 
 14 A-6E 4 KA-6D 
 4 EA-6B 6 SH-3H 
   USS Ranger 
 20 F-14 4 E-2 
 22 A-6E 8 S-3B 
 4 EA-6B 4 KA-6D 
  6 SH-3H 
    USS Roosevelt   
 20 F-14 4 E-2 
 19 F/A-18 8 S-3B 
 18 A-6E 4 KA-6D 
 5 EA-6B 6 SH-3H 
 
Red Sea 
  
  USS America 
 20 F-14 4 E-2 
 18 F/A 18 8 S-3B 
 14 A-6E 6 SH-3H 
 5 EA-6B 4 KA-6D 
   USS Kennedy 
 20 F-14 5 E-2 
 24 A-7E 8 S-3B 
 13 A-6E 3 KA-6D 
 5 EA-6B 6 SH-3H 
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Table 6.3 

 
US Air Power Deployed in Desert Storm on February 24, 1991 - Part Five 

 
                                                   Fixed  Wing                                        Rotary Wing______ 
                                   Combat                      Support                Combat                    Support 
 
   USS Saratoga  
 20 F-14 4 E-2 
 18 F/A 18 8 S-3B 
 14 A-6E 4 KA-6D 
 4 EA-6B 6 SH-3H 
 
Arabian Sea/Gulf of Oman 
 
  4th MEB     15 AH-1  24 CH-46 
       14 CH-53 
       6 UH-1 
 
  5th MEB     20 AH-1  24 CH-46 
       4 CH-53 
       12 UH-1 
 
  13th MEU     4 AH-1  12 CH-46 
(SOC Afloat)       4 CH-53 
       2 UH-1 
 
Source: Adapted by the author from Department of Defense, Conduct of the Persian Gulf War: Final 
Report, Department of Defense, April, 1992, pp. 142-146, and various tables in US Air Force Gulf War 
Air Power Survey, April 15, 1993, and Department of Defense, Conduct of the Persian Gulf War: Final 
Report, Department of Defense, April, 1992 . The reader should be ware that the rotary wing bed down is 
as of January 16, 1991, and the land-based support and carrier based aircraft strength is as of February 21, 
1991. Data are not available on all forces for the same day. 
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 The Iraqi Air Force 
 As the discussion of the Iraqi Air Force in Chapter Three has made clear,  
there are  conflicting estimates of Iraq's air strength before the Gulf War, many of 
which seem to reflect under counts of deliveries after 1987. Table 6.4 shows a typical 
overview of the strength of Iraqi forces as listed in open sources. There is no way, 
however, to be certain of what estimate of Iraq's operational strength is correct.  
 It is doubtful that Iraq had much more than 750 fixed wing aircraft 
operational in any kind of combat status.646 If one looks at different estimates of Iraq's 
strength by aircraft type, it also seems likely that the Iraqi Air Force had two bomber 
squadrons with 7-12 Tu-22 Blinders, and 8-14 Tu-16 Badgers (including 4 PRC-made 
B/H-Ds). It had roughly 22 Fighter-ground attack squadrons: one with 16-48 Su-24s, 
five with 70-90 MiG-23BM/Ns (24 Flogger E and 50 Flogger F), four with 23-34 
Mirage F-1EQ-200s with Exocet, and 35 Mirage F-1EQ5s and EQ6s), four with 40-60 
Su-25A/Bs, 4 with 70 Su-20/Su-22s, 2 with 30 Su-7s, and 2 with 30 J-6s. According to 
some reports, it also had up to 40 MiG-27 Flogger Js.647  
 The Iraqi Air Force seems to have had 13-17 interceptor squadrons. Its all-
weather fighters included 22 MiG-25A/Es, 35 Mirage F-1EQs, 35 MiG-29s. Its day 
fighters included 40 J-7s, and 206 MiG-21s.648 This gave Iraq a total of at least 300 air 
defense aircraft. This count, however is somewhat misleading in that a number of Iraq's 
attack fighters were dual-capable in air defense roles. If these aircraft were added, Iraq's 
air defense assets would include 159 all-weather air defense fighters (35 MiG-29, 65 
Mirage F-1EQ, 37 MiG-23G, 22 MiG-25A/E), and 246 day/visual flight rule fighters 
(206 MiG-21 and 40 MiG-23E).649 
 Iraq had one reconnaissance squadron with 5 MiG-21s and 7-8 MiG-25s, 
two types of Soviet-made remotely piloted vehicles (RPVs), and developmental 
versions of two Iraqi-built RPVs. The first was called the Al Yamamah-A, a multi-
mission RPV carrying daylight and infra-red cameras. The second was called the 
Sarab-3, a modification of the British TTL-3 Banshee target drone.  Iraq also had the  
Il-76 Candid that Iraq modified to act as an "Adnan" AEW aircraft.  Iraq's aircraft were 
normally based at main operating air bases at H-3, H-2, Al-Asad and Al Taqaddum in 
the West; Qayyarah West, Tall Afar, Mosul, and Kirkuk in the north; Balad, Rasheed, 
Shayka Mazar, and Al Jarah in the center-east; and Kut al Hayy, Talil, Jalibah, and 
Shaibah in the south.650    
 As has been discussed earlier, the Iraqi Army air corps added at least 160 
combat helicopters to Iraq's air strength, including 40-45 Mi-24 Hind with the AT-2 
Swatter, 20-50 SA-342 Gazelle (some with HOT), 56 Bo-105 with SS-11 and HOT, 30 
SA-316B Alouette III with AS-12, and 10-13 SA-321 Super Frelons. Some of the 
Super Frelons were equipped with Am-38 Exocet and some with AS-12 missiles. Iraq's 
transport aircraft included two squadrons with 10 An-12s, six An-24s, two An-26s, 19 
Il-76s, 19 Il-14s, and one DH Heron. Iraq had been using the Il-76 as a tanker since 
1985, and had modified some of its MiG-23BNs (Flogger Hs) for airborne refueling by 
using the same system as on its Mirage F-1EQs.651 The Iraqi Air Force had large 
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reserves of training aircraft, including MiG-15s, MiG-21s, MiG-23Us, 2 Tu-22s, 16 
Mirage F-1BQs, 50 PC-7s, and 21 EMB-312s.652  
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Table 6.4 

 
Iraqi Air Strength in Desert Storm 

 

Element of Force Strength                     August 1,      January 1,      February 1         April 1, 

                                                                  1990              1991                1991               1991 

 

Air Force 

 Personnel 18,000 18,000 18,000 18,000 

  

 Fighters/fighter bombers 718 728 699 362 

 Bombers 15 15 9 7 

 Reconnaissance 12 12 12 _0 

     Subtotal 745 755 720 369 

  

 Combat capable trainers 370 400 400 252 

          Total 1,115 1,155 1,120 621 

  

 Helicopters 517 511 511 481 

 Transports 76 70 70 41 

 Civil Transports 59 60 60 42 

 

Air Defense Force 

 Personnel 17,000 17,000 17,000 17,000 

 

 Surface-to-air missile Batteries 120 120 200 85 

 Anti-aircraft guns 7,500 7,600 7,600 5,850 

 

Source: Adapted by the author from Eliot A. Cohen, ed., Gulf War Air Power Survey, Volume V, Part I, 
pp. 17-19. 
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In spite of Iraq's large numbers of combat aircraft, Coalition planners worried more 
about Iraq's surface-to-air missile and anti-aircraft defenses than its fighters. As Chapter 
Three has shown, Iraq had a low quality air force and did not correct its problems during 
the time provided by Desert Shield. Iraqi air activity fluctuated over the course of time 
during Desert Shield, and varied sharply from day to day. During August, Iraq normally 
flew 60-80 sorties per day, with peaks of 170-190 sorties during August 29-31, 1990. 
Iraq flew about 80 sorties per day during September, with peaks of 115-123 sorties at the 
end of the month.  Activity increased during October, with levels that often exceed 100 
sorties per day, and which rose to peaks of 170-180 sorties during a few days where 
extensive training took place. Levels increased slightly in November, with a peak of 186 
sorties on November 6, and rose to an average of over 140 sorties per day during 
December, with a peak of 231 sorties on December 29, 1990. Activity generally dropped 
below 70 sorties per day during the first two weeks of January, but rose to 221 sorties on 
January 12, 1991 and 142 sorties on January 13. (Iraq was evidently taking advantage of 
a rare day of good weather over the KTO to train just before the UN deadline expired). 
653 
 These activity levels are anything but impressive for an air force preparing to 
fight against a force of the size the Coalition was deploying. If one looks only at the 
tactical level, the US alone was flying about as many sorties per day in the combat air 
patrol mission during Desert Storm as the entire Iraqi air force was flying combat 
training sorties of all types. The US also flew 8,408 air-to-air combat training missions, 
and 37,805 air-to-ground training missions.654 Other Coalition nations were  far more 
active than the Iraqi air force. They flew a total of 4,532 combat air patrol missions, 
11,045 air-to-ground training missions, 5,522 air-to-air missions, 512 AWACS missions, 
and 753 tactical and strategic reconnaissance missions.655 Coalition aircraft also flew far 
more demanding training sorties in every combat mode, and trained as packages of 
forces and in a mode where they trained to fly as part of a unified air force.656 Iraqi 
training had little realism in either the air-to-air or air-to-ground mode, and rarely 
attempted realistic force on force training. 
 Comparisons of Coalition and Iraqi air activity during Desert Storm reveal just 
how ineffective Iraq was in terms of effective strength. The Coalition flew a total of 
112,000 sorties during the 43 days of Desert Storm, and over 90,000 combat related 
sorties. UN aircraft flew nearly 2,500 sorties the first day of the war, which dropped to 
around 2,000 sorties per day during January 17-21 because of weather factors, and then 
flew around 3,000 sorties per day for the rest of the war.657 As Figure 6.1 shows, Iraq's 
air force flew less than 100 sorties the first day, and less than 55 sorties involving 
combat aircraft. Iraq flew nearly 120 sorties, the second day, but only about 25 combat 
sorties. From that point on, Iraq never flew more than 60 combat sorties per day, and by 
January 24th, Iraqi combat aircraft activity virtually ceased.  
 The Coalition flew a total of 69,103 combat or "shooter" sorties during Desert 
Storm, and Iraq flew around 430: About 0.006% of the Coalition total. The Coalition 
flew a total of 23,414 support sorties during Desert Storm, and Iraq flew around 180: 
About 0.008% of the Coalition total. In overall terms, the Coalition flew a total of 
92,517 combat sorties during Desert Storm, and Iraq flew around 610: About 0.007% of 
the Coalition total.658 If one allows for the very different conditions of combat, the Iraqi 
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Air Force ultimately proved to be less active against the Coalition during Desert Storm 
than the Kuwaiti Air Force had been against Iraq during the first two days of Iraq's 
invasion of Kuwait. 
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Figure 6.1 
 

Iraqi Air Activity During Desert Storm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 204. 
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 Coalition Air War Planning and The Importance of Air 
Supremacy 
 The opposing sides differed fundamentally in terms of the integration of their air 
forces into an effective strategy and war plan. As has been discussed in Chapter Four, 
USCENTCOM acted as the de facto planner for all Coalition forces during much of 
Desert Shield, and steadily refined its air strategy to the point where it was able to 
develop a war plan that it could impose on its enemy with unique success.   

Strategic Bombing and "Instant Thunder" 
 The Coalition air strategy and war plan evolved out of an early US Central 
Command Air Force (USCENTAF) battle plan -- called "Instant Thunder." This plan 
was drafted by Colonel John A. Warden and a small group of experts in the US Air 
Force Air Staff in Washington. The Air Staff began this planning effort because 
USCENTAF lacked the staff to deal with both the immediate crisis and draft a detailed 
operational plan, and General Schwarzkopf had asked for this assistance on August 8, 
1990. The resulting plan was called "Instant Thunder" to distinguish it from the slow 
grinding process of escalation symbolized by the "Rolling Thunder" campaign in 
Vietnam. It drew heavily on the ideas set forth in Warden's book, The Air Campaign, 
which emphasized using strategic bombing to achieve "decisive action" against 
leadership targets, oil and electricity, infrastructure, population, and fielded military 
forces.659   
 The first draft of this plan was completed in outline form on August, and was 
briefed to Schwartzkopf at USCENTCOM headquarters in Florida on August 10.660 It 
focused on carrying out a decisive strategic bombing effort. As has been touched upon 
briefly in previous chapters, it had five major categories: 

o The first category was "leadership" and included two target sets: The Iraqi 
leadership -- which was to be disrupted and isolated -- and Iraqi C4I/BM -- which 
included Iraqi military C3 and civilian telecommunications. 

o The second category was "production" and had four target sets: Electric facilities, 
POL stocks and distribution, a key nuclear research facility in Baghdad, and 
military production and storage facilities -- including those for the Scud. 

o The third category was "infrastructure" and included railroads as a set with a key 
rail and a key road bridge as a subset. 

o The fourth category was population and had three sets: Iraqis, foreign workers, 
and the Iraqi military. It was a non-lethal effort focusing on psychological 
warfare and the delivery of leaflets and use of radio and television. 

o The fifth category was Iraqi forces in the field and had two target sets: The Iraqi 
land-based air defense system and the bombers, major strike aircraft, and 
missiles in Iraq's offensive forces.  

 This plan reflected Warden's theories about striking at a nation's "centers of 
gravity" and Schwartzkopf supported its focus on striking at the Iraqi leadership because 
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of Saddam Hussein's extreme behavior and because a retaliatory plan was the only plan 
he had the assets to execute. At the same time, the draft plan was necessarily limited in 
scope, and reflected the fact that Warden and has staff had to plan an attack against a 
poorly understood target base. Its strengths were that it focused on decisive offensive 
action in an effort to simultaneously strike against every aspect of Iraq's military power 
and use offensive air power to help win air supremacy. Its weaknesses were that it gave 
no priority to attacking Iraqi ground forces. Seen from the wisdom of hindsight, the plan 
also exaggerated what strategic bombing could accomplish -- a problem that was to 
continue to affect planning for the air campaign throughout the changes made in the plan 
during Desert Shield, and which Chapter Seven shows led to significant problems in the 
strategic bombing effort during Desert  Storm.661 
 General Schwarzkopf directed Colonel Warden to brief the plan to General 
Powell on August 11, 1990. General Powell expressed reservations about whether the 
plan could be executed with the resources then available and directed that a follow-on 
phase be developed to attack Iraqi armor. He also directed that Instant Thunder be 
transformed into a joint plan.  During August 11-17, Colonel Warden revised the plan to 
add an Instant Thunder Phase II, with four additional goals: Winning air superiority over 
the KTO, attacking Iraq's stocks of chemical weapons, attacking Iraqi military C4I/BM 
capabilities in the KTO, and attacking Iraqi armored units inside the KTO. In the process, 
planners from the Joint Staff joined the Air Staff in drafting a plan that expanded to 180 
pages of operations orders. The plan also came to have ten target sets instead of nine: It 
added Iraqi airfields and ports and combined Iraqi nuclear-biological-chemical (NBC) 
targets and regular Iraqi military production facilities. 
 Colonel Warden briefed General Schwartzkopf again on August 17, 1990. 
Colonel Warden and his staff, however, briefed on the revised attack plan against Iraq's 
"centers of gravity," and only one slide out of 35 addressed Iraqi ground forces. This 
slide only described the aircraft that could be used if Iraq invaded Saudi Arabia. (Four 
A-10, two AV-8B, three F/A-18, two AH-1W, and four AH-64 squadrons.) 
Schwartzkopf reacted favorably, and sent Colonel Warden and three of his staff to brief 
Lt. General Charles A Horner -- who was the Commander of USCENTAF, and who was 
then serving as USCENTCOM's forward commander in Riyadh, on the night of August 
18/19, 1990.  

The CENTAF Air Campaign Plan and the AirLand Battle  
 At this point, however, General Horner's focus was on the risk of an Iraqi 
invasion of Saudi Arabia. He had been warned that an attack was imminent on August 
17, and he asked Brigadier General Buster Glosson to assume responsibility for 
preparing a Joint Strategic Air Campaign on August 17. Brigadier General Glosson had 
already assumed responsibility as Deputy Commander of the Joint Task Force Middle 
East and was now given responsibility for developing an air campaign that included a 
strategic operational plan and tactical element that would then be used to prepare the 
operations order, execution order, and the air tasking order (ATO) for the first 48 hours 
of the campaign.  
 During August 17-20, CENTAF had created its own plan for air operations to 
defend Saudi Arabia called the "D-Day Game Plan." This plan focused on using air 
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power to hit Iraqi ground force concentrations, key choke points, and Iraqi follow-on 
forces. It called for EF-111s and F-4Gs to escort other aircraft in deep penetrations, and 
for other aircraft to fly armed reconnaissance within a grid system somewhat similar to 
the more complex "kill box" system adopted later in the war. It was already developed to 
the point of creating an ATO, and CENTAF had also created its own "strategic" plan to 
strike at targets in Iraq which directly supported an Iraqi offensive. 
 Sources differ over the exact sequence of events that took place when Colonel 
Warden briefed General Horner on August 20, 1990, but General Horner was focused on 
a fundamentally different approach to using air power and evidently felt that the Air 
Staff had interfered with his command prerogatives and was repeated the kind of 
external interference in the major commander's planning efforts that had taken place 
during Vietnam. Horner asked the three planners who had assisted Colonel Warden to 
stay in Riyadh, but Colonel Warden returned to Washington.662   
 It was at this point that Brigadier General Glosson formed the Special Planning 
Group (SPG) or "Black Hole" discussed in Chapter Four. The SPG rapidly expanded the 
CENTAF plan to improve its effectiveness against invading Iraqi ground forces, to 
include a more realistic and surgical strategic bombing effort (although it kept 60 of the 
78 original strategic targets),  and to focus on targets outside Baghdad as well as in the 
city, and to include attacks on Iraqi ground forces.663 At the same time, General 
Schwarzkopf decided to include the broader strategic bombing effort called for in Instant 
Thunder in the CENTAF air plan as his retaliatory option. This decision created the four 
phase war plan discussed in Chapter Two: (I) Strategic air campaign based on Instant 
Thunder, (II) Air superiority over Kuwait to permit unchallenged use of the skies, (III) 
attrition of Iraqi ground forces, destruction of the Republican Guard, and reduce ability 
to deliver chemical weapons, and (IV) eject Iraqi forces from Kuwait.  
 General Schwarzkopf briefed this plan to the Secretary of Defense and Chairman 
of the Joint Chiefs on August 25, and a more detailed revision was briefed to General 
Powell in Riyadh on September 12. By mid-September, the plan had reached a form that 
Brigadier General Glosson felt could actually be executed if Iraq attacked. It is 
important to note, however, that Lt. General Horner and Brigadier General Glosson 
never saw the phases in the plan as sequential and always felt that Phase II would have 
to be executed simultaneously with Plan II, and that the CENTAF planning effort never 
disregarded the need to plan to attack Iraqi ground forces.664 
 As is discussed in Chapter Five, the Special Planning Group (SPG) then 
continued to expand and refine the air war plan to the point where it called for air power 
to destroy much of the Iraqi ground forces in the KTO before the ground war began. The 
revised plan was then formally briefed to the Joint Chiefs on October 10, 1990, and to 
the President on October 11. Brigadier Glosson had inputs from Warden's staff in part of 
this planning effort, although he stressed the need to give high priority to attacking the 
Republican Guard. Other members of the Coalition became informally involved in 
September, the RAF formally joined in the effort in October, and RSAF planners were 
formally integrated into the planning effort in late November. At each step in this 
process, air war planning improved in sophistication, and in its use of new technologies 
and weapons. This process of innovation, and "ideas and action" continued throughout 
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the actual air campaign, and as Chapter Seven makes clear, important changes took 
place in Coalition air tactics and targeting until virtually the last day of the war.    
 This process of evolution is reflected in the fact that the names of the four phases 
of the war were changed to reflect the increase in the size of Coalition forces and the 
scope of the air campaign and AirLand battle. The title of Phase I, the "Strategic Air 
Campaign", remained the same, although it should be noted that it included early attacks 
on the Iraqi Republican Guards and other key Iraqi ground forces from the start. The 
name of Phase II, however, was changed from "Kuwait Air Campaign" to "Air 
Supremacy in the KTO" (which included many areas outside the KTO in Iraq) largely to 
make it easier for civilians to understand. The name of Phase III was changed from 
Ground Combat Attrition" to "Battlefield Preparation" and the name of Phase IV was 
changed from "Ground Attack" to "Offensive Ground Campaign". While these changes 
are minor, they consciously or unconsciously reflected the steadily more confident and 
aggressive attitude of the Coalition planners, and the fact that the air planners came 
more and more to see these phases as simultaneous activities in which the focus shifted 
to concentration on support of the AirLand battle over time.665 
 Further major reviews of the CENTAF plan took place on November 8, and 
November 14. By mid-November, the air plan included a long air campaign to destroy 
the Iraqi ground forces before the AirLand battle began that was tailored to support 
General Schwarzkopf's plan to launch a major "left hook" from the West. Lt. General 
Horner briefed further revisions to the plan to Secretary Cheney and General Powell on 
December 20, and this became the basic war plan -- although further detailed revision 
continued after the air war began on January 17, 1991 and continued until the cease-fire.  
 The basic Coalition combat activities in each phase of the war are shown in 
Table 6.5.666  It is important to note that by January, enough air power had arrived in 
theater so that the phases of the air campaign had ceased to be sequential -- although the 
original division of the air effort into phases still affected some aspects of planning -- 
and the Coalition was in a position to begin carrying out the first three phases of the war 
plan nearly simultaneously. This build-up in air strength and ability to attack all major 
targets at once, vastly increased the shock value of applying decisive force. It also 
increased the ability of air power to play a more decisive role than in previous conflicts.  
 Throughout the planning effort, winning and maintaining air supremacy as 
quickly as possible was viewed as the key to conducting "unhindered" air and ground 
options. Planning also focused on using air power to isolate and incapacitate the Iraqi 
leadership, and destroy Iraq's known NBC warfare capability. It focused on using air 
power to eliminate Iraq's offensive military capability by destroying key military 
production, infrastructure, and power capabilities, and on attacking sufficient Iraqi 
armor and artillery to make the Iraqi Army  ineffective for combat and cause its collapse.  
 Winning early air supremacy was critical because the Coalition war plan was 
dependent upon the use of air power to win the ground  and naval battles. The final 
Coalition plan for a ground offensive called for a highly demanding war of maneuver 
which exploited both surprise and deception. Its key objectives were to draw Iraq's 
reserve forces away from the main attack by exploiting deception, feints, and two 
supporting attacks -- although Coalition planners did not have to make surprise a pre-
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requisite for success because Iraq lacked the force numbers and maneuver capabilities to 
counter the Coalition "left hook" from the West.. The supporting attacks were supposed 
to defend the right flank of the main attack from a counterattack by Iraq's tactical 
reserves, draw forces away from the main attack, and block Iraqi LOCs. The main attack 
was to bypass Iraqi forces and attack west of the Kuwaiti border, occupying a position to 
the West of the Republican Guards Forces Command (RGFC) to prevent a successful 
counterattack by Iraq's strategic reserve and attack the RGFC.  
 The ability to execute these maneuvers in a way that achieved surprise depended 
heavily on the ability of Coalition air defenses to prevent Iraqi air reconnaissance. It also 
depended on air supremacy over much of the battlefield and of the ability of Coalition 
aircraft could reduce the effectiveness of Iraqi ground forces -- including those deep in 
the northern part of the KTO -- by 50% before the ground offensive began. Phase One -- 
the strategic air campaign, and Phase Two -- preparation of the battlefield -- were both 
designed to support these goals. 
 Once the land attack began, the Coalition was to complete the envelopment of 
the Republican Guards Forces Command in the KTO with a US corps sized armored 
force positioned West of the Republican Guards Forces Command (RGFC) and a US 
corps-sized armored force that was positioned south of the RGFC. The Coalition was to 
use psychological operations (PSYOPS) to degrade Iraqi morale; Special Operations 
forces for deception, direct action, and surveillance; and ground-based electronic 
warfare to disrupt Iraqi communications from corps to brigade before the Western 
supporting attack began, and after the first supporting attack began. Calling Phase IV the 
"offensive ground campaign," however, was a misnomer. Phase IV relied on the full 
implementation of the AirLand battle, and it required continuing air supremacy to 
protect Coalition land force operations and to allow Coalition strike/attack aircraft  to 
freely carry out interdiction missions and deep strikes.  
 There was also a close relationship between the air and naval war plans. Naval 
forces provided extensive air support to the air and air land campaigns from both carrier 
aircraft and ship-based missile and gun-fire platforms. The objectives of the naval 
component of the Coalition forces were to support the air campaign with carrier-based 
aircraft, and cruise missiles, to ensure sea control, provide mine countermeasure 
operations in the Northern Gulf, and strike at shore facilities threatening naval 
operations. At the same time, naval and amphibious forces were to conduct feints and 
demonstrations during Phase IV of the campaign to keep Iraqi forces deployed along the 
coast, while being prepared to conduct amphibious operations and line up with the 1 
MEF near Ash Shuqaybah. At the same time, the naval forces were to support the 
maritime interception operations, and defend the coastlines of Saudi Arabia, the UAE, 
Qatar, Bahrain, and Oman, and also patrol adjacent maritime areas. These naval 
maneuvers, however, required air supremacy to protect them from the Iraqi Air Force. 

 Planning for Air Supremacy and the Shift to Simultaneity 
 This interdependence between the campaign for air supremacy and the rest of the 
offensive  campaign, and the need for simultaneous action in all key use of airpower, are 
important lessons of the Gulf War. So is the fact that every aspect of air war planning 
and the Coalition air build-up involved a steadily escalating effort to win air supremacy, 
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and suppress Iraq's ground-based air defenses. As time went on, for example, the air war 
plan was modified to include a much more sophisticated strike plan against Iraqi 
ground-based air defenses. This strike plan expanded from 84 targets to more than 300. 
This expansion reflected the result of improved planning and targeting capabilities and 
the fact that the number of aircraft with precision strike and laser designation 
capabilities rose from fewer than 75 aircraft early in Desert Shield to over 107 in mid-
August, and to more than 200 after November. Once the air campaign actually began, 
war planning also had to be revised to shift from air base suppression to shelter killing, 
and seeking and killing dispersed aircraft.  
 This need to expand and reshape the offensive aspect of the battle for air 
supremacy is also an important lesson for future wars. The USAF lacked meaningful 
contingency plans for major regional conflicts at the time that Iraq invaded Kuwait to 
fight a battle for air supremacy. As a result, both "Instant Thunder" and the CENTAF 
planning effort that followed had to be rushed forward in ways that under-estimated the 
size of the strategic bombing effort needed to support the battle for air supremacy, as 
well as every other aspect of strategic bombing. USCENTAF was forces to constantly 
revise and expand its war plan, Kuwait, and Chapter Two provides a strong indication 
that Coalition forces lacked the strength and sustainability to win air supremacy with 
anything like the speed that was achieved in Desert Storm until mid September and 
possibly late November to mid-December.667  
  Fortunately for the Coalition, Iraq's passivity gave the Coalition the time it 
needed. The Coalition had the time to deploy both the aircraft it needed, and the required 
support systems and C4I/BM capabilities. The Special Planning Group had the time to 
prepare an air war plan that could win the war for air supremacy, and implement all of 
the goals set forth in USCINCENT's broader war plan. By mid-January, the Coalition 
could pose "strength against weakness," and could count on being able to exert "decisive 
force" in all of the areas needed to win the air campaign and support the AirLand battle. 
Coalition forces had high confidence of winning early and effective air superiority, and 
superior ability to acquire intelligence throughout the theater, including "unimpeded 
access to space."  
 Iraq also gave the Coalition the time that it needed to create the battle 
management capabilities to win the war for air supremacy. As the Department of 
Defense report on the war points out, "At the beginning of Operation Desert Shield force 
deployment, there essentially was no existing US military command, control, 
communications, and computer (C4) infrastructure in the region. By mid-January, the 
Coalition had established the largest C4 network ever assembled."668  
 This experience strongly argues that full scale war planning to win air superiority 
or air supremacy in major regional contingencies like the Gulf and Korea should be 
completed in peace time in order to prepare for a sudden or surprise attack, and should 
then be regularly updated. So does a detailed review of the day-to-day problems that 
occurred in deploying an effective fighter screen, deploying and integrating the airborne 
C4I/BM net, providing suitable refueling assets, minimizing the risk of hostile 
encounters between Coalition aircraft,  creating an air management system and suitable 
zones for fighter and ground-based air defense operations and a host of other factors. 



Lessons of the Gulf War 358 

The more one examines the details of the preparation for winning air supremacy, the 
greater the achievement of the Coalition air forces appears. At the same time, so do the 
problems that Coalition air forces had to overcome during the months before the air 
campaign began.669  
 

Table 6.5 
 

Coalition Theater Campaign Plan and Military Objectives 
 

Theater Objectives                               Phase 1             Phase 2             Phase 3               Phase 4   

                                                       Strategic         Air Supremacy      Battlefield           Ground 

                                                    Air Campaign      in the KTO        Preparation          Offensive 

               Campaign      

 

Attack Leadership/C3 X X X X 

 

Win Air Supremacy X X 

 

Cut Supply Lines X X X X 

 

Destroy NBC Capability X  X 

 

Destroy Republican Guards X  X X 

 

Liberate Kuwait City    X 

 

Adapted from Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of 
Defense, April, 1992, p. 99, corrected by Lt. General Buster Glosson.  

The Iraqi Air War Plan -- or Lack of It 
 Iraq's strategy for air combat during the Gulf War was a sharp contrast to the 
strategy chosen by the Coalition. Rather than seeking to actively engage Coalition air 
forces, Iraq chose a defensive strategy that attempted to use its fighters, land-based air 
defenses, and passive defenses to force the Coalition into a costly battle of attrition. 
This Iraq rejected the offensive use of air power during at least the initial phases of the 
war, and depended on the ability of Iraqi air defenses to inflict high losses on Coalition 
aircraft when they penetrated Iraqi-controlled air space.  
 This strategy for fighting an air war was as passive as Iraq's actions during Desert 
Shield. It meant that an air force that had never been particularly effective during the 
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Iran-Iraq War -- and which was much slower in reacting and less cohesive than its 
opponent  -- had to be almost completely reactive to the actions of its enemy. It meant 
that Iraq had to absorb damage while relying primarily on its land based air defense 
during the air phase of the war, and could only use its aircraft to strike selectively at 
UN air forces or land targets for political or strategic purposes.    
 Iraq's success ultimately depended on its ability to effectively mass and use its air 
force to attack vulnerable Coalition air and land operations once the land battle began. 
This, however, meant that Iraq could not even began to act effectively if it did not have 
survivable and effective ground-based air defenses and command and control system, 
and if Iraq's sheltered and dispersed air assets could not survive the Coalition air 
campaign.  
 Like so much of Iraq's strategic planning, this approach to the air war exhibited a 
fundamental conceptual failure to understand the nature of its opponent. It might have 
made sense against a regional air threat like Iran that was limited in scale, technological 
sophistication, and endurance. However, Iraqi planners should have understood from 
US and NATO and US exercises, Israel's victory over Syria in 1982, and even from the 
US use of air power in Vietnam that they were not dealing with Iraq. Once again, they 
prepared to refight their last war while the Coalition prepared to fight the next.  

Winning Air Superiority 
 The Coalition battle for air superiority and air supremacy did not start with 
Desert Storm. The Coalition flew a total of 13,887 combat air patrol missions before 
Desert Storm began, and was able to test and refine its air defense system long before 
the actual fighting.  As was the case in preparing for the land battle, the Coalition carried 
out a massive series of air training activities and exercises, and prepared the battlefield 
before the air campaign formally began.  
 Just before Desert Storm, the Coalition executed a deception plan that mixed 
sudden surges of sorties with periods of lower activity. It flew defensive missions in the 
same orbits that it later used for offensive missions, and claimed before the start of the 
war that it was putting aircraft on ground alert because it feared an Iraqi offensive. It 
flew F-16s in place of F-15C air defense sorties to allow the F-15C forces to build-up 
their maximum surge capability. During the final days before Desert Storm, the number 
of Coalition aircraft  also rose to 2,430 fixed wing aircraft -- about 25% of which 
belonged to countries other than the US.  About 60% of these aircraft were combat 
aircraft or "shooters".670 
 The Coalition began the air campaign -- and Desert Storm -- at 3:00 am., on 
January 17, 1991.671 Coalition strike aircraft and tankers assembled outside the range of 
Iraq's land based early warning radars. Three USAF MH-53 Pave Low special 
operations helicopters (which had GPS receivers and advanced low light vision and 
navigation aids) led nine AH-64 attack helicopters in a long earth-hugging attack to 
destroy two of Iraq's early warning radars about 21 minutes after the war had begun.  
 By this time, F-117 Stealth fighters had already passed over the helicopters on 
their way to destroy the key intercept operations center (IOC) in Southern Iraq, and then 
the regional air defense sector operations center (SOC). Almost precisely at H-Hour, the 
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first two F-117s delivered the first strikes over Baghdad. A second wave of attackers 
that included 30 F-117s struck at H-plus 3 hours, and the Coalition launched 54 TLAMs. 
These forces which struck 45 target sets in the first hours of the war, 20 of which were 
in Baghdad. The targets included key air defense sites, C4 sites, electric power plants, 
and leadership sites. By the end of the second day (D+2) the US Navy had fired a total 
of 216 TLAMs against Iraq, 64% of the total fired during all of Desert Storm.672   
 The Coalition had launched a carefully coordinated mix of B-52s armed with air-
launched cruise missiles, Tomahawk sea-launched cruise missiles, F-117 Stealth fighters, 
AH-64 attack helicopters, and F5-E and Tornado GR1 strike fighters. US air and missile 
attacks had hit Iraqi command and control facilities, communications systems, air bases, 
and land based air defenses. AH-64 Apache attack helicopters knocked out Iraq's 
forward radar system, sea-launched cruise missiles hit critical communications targets, 
and F-117 stealth attack fighters struck Iraq's most heavily defended targets with 
precision weapons. 
 This, however, was only the beginning. As Table 6.1 shows, the Coalition flew a 
total of 13,075 defensive counter air sorties during Desert Storm, 10,670 sorties that 
attacked Iraqi air capabilities, and a little over 2,900 electronic warfare sorties. It is 
important to note that only a handful of the 13,075 defensive counter-air sorties involved 
any kind of encounter with Iraqi aircraft, and that almost as many sorties were flown in 
offensive strikes against Iraqi air capabilities on the ground to protect against Iraqi 
aircraft in the air.  
 The principal  aircraft the US used in the defensive counter-air effort included 
about 100 USAF F-15Cs and 100 US Navy F-14As, plus 89 US Navy F/A-18s in a dual 
role. As Table 6.12 shows, the US Navy performed a far larger proportion of the 
defensive counter-air missions -- including ship protection patrol missions -- than of the 
interdiction, air support, and offensive counter-air missions. The key allied air defense 
aircraft included 69 Saudi F-15Cs and 24 Tornadoes, 18 British and 18 Canadian 
Tornadoes , 12 French  Mirage 2000s, and 12 Bahraini F-16s. Coalition combat air 
patrol aircraft were able to fly some 340 sorties per day, and won virtually every air-to-
air battle as well as struck repeatedly at Iraqi ground targets.  
 Defensive counter-air operations, however, were only part of the story. A wide 
range of Coalition aircraft flew offensive counter-air sorties, and many strike/attack 
aircraft were dual capable in the air combat role. The key air activity in the battle for air 
supremacy included: 

o Bahraini  F-16s: 152 defensive counter air sorties, and 14 offensive counter-air 
sorties. 

o British Tornado F-3s: 696 defensive counter air sorties. 
o British Tornado GR1s: 740 offensive counter air sorties. 
o Canadian CF-18s: 693 defensive counter air sorties, and 144 offensive counter-

air sorties.673 
o French Jaguars: 50 offensive counter-air sorties. 
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o French Mirage 2,000s: 340 defensive counter air sorties, and 172 offensive 
counter-air sorties. 

o French Mirage F-1-CRs: 8 offensive counter-air sorties. 
o Saudi Arabian F-5s: 62 offensive counter-air sorties. 
o Saudi Arabian F-15Cs: 1,940 defensive counter air sorties, and 140 offensive 

counter-air sorties.674 
o Saudi Arabian Tornado ADVs: 451 defensive counter air sorties. 
o Saudi Arabian Tornado IDSs: 75 offensive counter-air sorties. 
o USAF  B-52s: 82 offensive counter-air sorties. 
o USAF  F-4Gs: 2,676 offensive counter-air sorties. 
o USAF  F-15Cs: 4,558 defensive counter air sorties, and 1,109 offensive counter-

air sorties. 
o USAF  F-15Es: 136 offensive counter-air sorties. 
o USAF  F-16s: 432 defensive counter air sorties, and 1,110 offensive counter-air 

sorties. 
o USAF F-111Es: 134 offensive counter-air sorties. 
o USAF F-111Fs: 720 offensive counter-air sorties. 
o USN F-14s: 2,802 defensive counter air sorties, and 607 offensive counter-air 

sorties. 
o USN F/A-18s: 1,436 defensive counter air sorties, and 291 offensive counter-air 

sorties. 
o USMC F/A-18s: 1,978 defensive counter air sorties, and 677 offensive counter-

air sorties. 
 This use of allied air assets in air defense missions was conducted with an 
astounding lack of "blue on blue" collisions and fratricide, and allowed the US to 
concentrate its dual-capable aircraft on the attack mission, and to make more effective 
use of the offensive assets of the USAF. The US flew 67% of all counter-air missions, 
versus 85% to 90% of the other missions.675 Similarly, combat air patrol zones were 
organized so that high performance RSAF and USAF F-15 air defense aircraft could 
operate over the most threatened areas in the KTO while other allied aircraft operated 
over the Gulf  to defend Saudi and southern Gulf air space.  The value of this 
specialization by country and mission capability is another lesson of the war. 

Air to Air Combat 
 The Coalition's performance in air-to-air combat was one of the great successes 
of the war. During Desert Shield, various experts made a wide range of predictions 
about air losses. In one USAF briefing chart, the "optimists" predicted a .005 loss rate 
(150 aircraft over 30,000 sorties). They predicted that these aircraft losses would result 
in 25% of all air crew killed, 25% captured, and 50% rescued or able to return to 
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friendly territory. Another estimate of losses projected 10-15% losses of the total force 
with 3% losses on the first day, and 0.5% losses per day thereafter. Estimates by 
"pessimists" predicated an average daily loss rate of 2%, similar to that of Israel in 1967, 
although some estimating 3%. References were also made to a worst case estimate 
similar to the 10% loss rate suffered by US and British Bombers in worst days of 
1943.676 
 Coalition air planners were more optimistic. USCENTAF informally predicated 
that the Coalition would lose no more than 80 aircraft. Brigadier General Glosson told 
President Bush on September 12, 1990, that losses would probably be less than 50 
during whole campaign. Several Generals in the Royal Saudi Air Force and UAE Air 
Force were equally optimistic because of Iraq's poor performance during the Iran-Iraq 
War.677  
 In the event, even the most "optimistic" estimates turned out to be "pessimistic." 
In spite of the fact that Iraq had more than 750 operational combat aircraft, 24 main 
operating bases, 30 dispersal bases, and a massive network of some 3,000 surface-to-air 
missiles,  it flew only 50 sorties on the first day of the war, and an average of only 30 
sorties per day during the first week of the war. Fighter sweeps of Coalition F-14s and 
F-15Cs killed five Iraqi fighters in the first air defense sweep of the war, and the 
Coalition rapidly established that a combination of the E-3A AWACS, F-15Cs, and 
AIM-7C radar-guided missiles was extremely lethal. The Coalition soon converted from 
large fighter sweeps to smaller combat air patrol groups. In contrast, Iraq lost 39 aircraft 
during the first week and 14 of them in air-to-air combat. It lost 16 of its best aircraft 
(Mirage F-1s, MiG-29s, and MiG-25s) in air-to-air combat by January 24, and 33 fixed 
wing and 5 rotary wing aircraft to Coalition fighters by the end of the war.678  
 The overall pattern of air combat activity is shown in graphic form in Figure 6.2, 
which compares Iraqi air activity to Coalition air-to-air kills and overall Coalition air-to-
air sortie activity. While Iraq seems to have counted on finding and killing isolated or 
vulnerable Coalition aircraft, it never had the opportunity to do so. Coalition air forces 
were so superior that Iraq failed to win more than one  air-to-air engagement. An Iraqi 
MiG-25 may have shot down a USN F/A-18 on the first night of the war.679 The total 
pattern of Coalition combat losses during the entire war is shown in Table 6.6. The 
Coalition lost a total of 38 aircraft in combat, and 15 aircraft to other causes, during the 
entire war. It shows that the only major risk was from Iraqi surface-based air defenses, 
which killed some 22 Coalition aircraft. 
 Even the data in Table 6.6, however, understate the Coalition's achievement. The 
Coalition's ratios of 33:1 in air-to-air kills did not equal Israel's record of 85:0 against 
Syria in June, 1982, but Syria deliberately flew its air force into an Israel killing zone as 
a political gesture, and the combat conditions are not comparable. Ratios of air-to-air 
kills are also only one measure of the effectiveness of an overall battle for air superiority. 
Table 6.7 broadens the comparison to show losses and damage in terms of losses per 
sortie flown.  
 The Coalition loss rate was only 0.00055 for all 69,103 shooter sorties. This 
compares with loss rates of 0.00261 to 0.00783 during different periods of Vietnam. As 
a result, the UN survivability rate exceeded the normal survivability of aircraft involved 
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in peacetime exercises.680 The Coalition's survival rate per sortie was also notably higher 
than in previous wars. Air losses averaged about 0.01 loss per sortie in World War I and 
World War II, or about 1%. They dropped to 0.0017 loss per sortie in Korea, or 0.17%, 
and then to 0.00081 loss per sortie in Korea, or 0.0.81%.681 
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Figure 6.2 
 

Iraqi Air Activity Versus Coalition Air-to Air Combat Activity 
 

Iraqi Flight Activity Versus Coalition Kills 
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Source: Adapted from Eliot A. Cohen, ed., Gulf War Air Power Survey: Summary Report, Volume II, 
Part II, Washington Department of the Air Force, 1993, pp. 120 and 121. 
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Table 6.6 
 

Coalition Air Losses in Combat During Desert Storm 
 

Country/Service    Aircraft        AAA   IR SAM    Radar SAM       Other    MiG-25  Unknown     Total 
                              Type                                                                   Direct 
                                                    Enemy 
                                       Action        
USAF  
 A-10  0 4 0 0 0 0 4 
 AC-130            0 1 0 0 0 0 1 
 EF-111          0 0 0 1 0 0 1 
 F-15E 1 0 1 0 0 0 2 
 F-16 1 0 2 0 0 0 3 
 F-4G 1 0 0 0 0 0 1 
 OA-10 0 2 0 0 0 0 2 
 Total 3 7 3 1 0 0 14 
 
USN A-6E 2 0 1 0 0 0 3 
 F-14 0 0 1 0 0 0 1 
 F/A-18 0 0 0 0 1 1 2 
 Total 2 0 2 0 1 1 6 
 
USMC AV-8B 2 3 0 0 0 0 5 
 OV-10 0 2 0 0 0 0 2 
 Total   2 5 0 0 0 0 7 
 
Total US  7 12 5 1 1 1 27 
 
Saudi Arabia F-5 0 0 0 0 0 1 1 
 Tornado GR1 1 0 0 0 0 1 2 
 Total  1 0 0 0 0 2 3 
 
UK Tornado GR1 1 1 4 0 0 1 7 
 
Italy Tornado GR1 0 0 0 0 0 1 1 
 
Kuwait A-4 0 0 1 0 0 0 1 
 
Grand Total  9 13 10 1 1 4 38 
 
Source: Adapted from: Eliot A. Cohen, ed.,  Gulf War Air Power Survey, Volume V, Part II, Washington 
Department of the Air Force, 1993, p. 641. 
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Table 6.7 
 

Coalition Air Attrition in Desert Storm Due to All Causes 
 
Country/Service                Aircraft Type   Total             Aircraft Damaged                   Aircraft Lost____ 
                                                                  Sorties        No.    Per 1,000 Sorties       No.    Per 1,000 Sorties 
USAF A-10 7,983 13 1.6 4 0.5 
 AC-130 101 1 9.9 1 9.9 
 B-52G 1,741 5 2.9 0 0 
 EF-111 1,105 0 0 1 0.9 
 F-111F 2,420 3 1.2 0 0 
 F-15C 5,674 1 0.2 0 0 
 F-15E 2,142 0 0 2 0.9 
 F-16 13,066 4 0.3 3 0.2 
 F-4G 2,678 0 0 1 0.4 
 OA-10 657 1 1.5 2 3.0 
 Total 37,657 28 0.7 14 0.4 
 
USN A-6E 4,800 4 0.8 3 0.6 
 F-14 3,916 0 0 1 0.3 
 F/A-18 4,316 0 0 2 0.5 
 Total 13,032 4 0.3 6 0.5 
 
USMC A-6E 793 4 0.8 3 0.6 
 AV-8B 3,349 2 0.6 5 1.5 
 F/A-18 4,934 8 1.6 0 0.0 
 OV-10 482 0 0 2 4.1 
 Total 9,558 11 1.2 7 0.7 
 
Allies A-4 651 0 0.0 1 1.5 
 F-5 1,129 0 0.0 1 0.9 
 Jaguar 571 4 7.0 0 0.0 
 Tornado GR1 2,482 1 1 9 10 
 Total 4,833 5 8 11 13 

 

Source: Adapted from: Eliot A. Cohen, ed.,  Gulf War Air Power Survey, Volume V, Part II, Washington 
Department of the Air Force, 1993, p. 641. 
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There was no single cause of the Coalition's victories in air-to-air combat, although 
technology, training, and boldness were certainly the primary causes. Iraq's strategy 
aided the Coalition, and Iraq faced several critical technical limitations in air-to-air 
combat. The Coalition had decisive force, and was able to exert massive air cover of its 
positions, and over the battlefield, while simultaneously attacking Iraq. The Coalition 
flew a total of 13,075 counter-air sorties in  the 43 days of Desert Storm vs. 13,887 
combat air patrol sorties in all of Desert Shield. Iraq had nothing approaching the E-3A 
AWACS, or a fighter with the long range kill capabilities of the F-15C or F-14. It had 
nothing approaching the UN's electronic warfare capability. It had nothing approaching 
the automated air-to-air combat ranges used by the key Coalition air forces, and it had 
little capability to fight beyond visual range combat.   
 As a USAF analysis of Iraq's performance noted,682 

"...the overall performance of the Iraqi air force in Desert Storm in air-to-air 
combat was abysmal...Although Iraqi pilots sometimes started encounters with 
decent set ups, the consistent and overriding pattern evident in debriefs of kills 
by US F-15 pilots indicates a startling lack of situational awareness by their 
Iraqi adversaries. In general, the Iraqi pilots shot down did not react to radar 
lock-ons by Coalition fighters. They attempted very little maneuvering, either 
offensive or defensive, between the time when the intercept radar locked on to 
them and the time when they  were hit by air-to-air missiles (or, ...before 
running into the ground)." 

 The Role of Key Aircraft Types in Air Combat 
 All of the Coalition's advantages over Iraq in air combat are lessons of the Gulf 
War. This, however, makes it impossible to precisely assess the relative value of a given 
advantage. The E-3A, for example, was a major force multiplier, but the advantages that 
it provided cannot be compared in any quantitative sense to the advantage provided by 
the F-15C. The Gulf War showed that the F-15C was a highly effective air-to-air combat 
aircraft. It shot down 31 Iraqi aircraft, killing 23 with the radar-guided AIM-7 and eight 
with AIM-9 infra-red guided missiles.683  
 At the same time, the Gulf War tells little about the F-15C's capability relative to 
the MiG-29 or the other advanced fighters in Coalition forces. Iraq lacked the 
competence to use its advanced fighters effectively, and the way in which responsibility 
for given air defense sectors was assigned ensured that the F-15C would dominate the 
Coalition's victories in air combat. Although the US flew 67% of the air defense sorties 
in Desert Storm -- versus more than 90% of other types of combat sorties -- the combat 
air patrols over the KTO were generally flown by about 100 USAF F-15C and 69 RSAF 
F-15Cs.684  
 The USN F-14A had a longer range kill capability than the F-15C, but lacked the 
F-15s ability to provide non-cooperative target recognition and hostile identification of 
friend or foe interrogation. Using the F-14A presented a risk of "blue on blue" 
encounters in the dense air-to-air combat environment over the KTO. In most wars, the 
F-14A would have been used to engage beyond visual range targets in spite of these 
problems, but because Coalition air power dominated the skies without it, the F-14A  
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operated under much stricter rules of engagement. As a result, the F-14A only flew six 
intercepts during the war.685  
 The F/A-18 was a dual role fighter, and played a major role in providing air 
cover and suppression of enemy air defenses (SEAD)  -- but the 89 USN F/A-18s had 
only limited air engagement opportunities. The threat proved so limited that the 18 
Canadian CF-18s switched from the air combat to the attack role.  Even before the limits 
to the Iraqi threat became apparent, the USMC F/A-18s -- which had dominated air 
patrol activity during Desert Shield (4,461 combat sorties to 3,580 for all USAF aircraft) 
had been switched to strike/attack and SEAD missions.686 
 The USAF F-16s and 12 Bahraini F-16s were also dual-role fighters, but the fact 
that Iraqi fighters ceased operation so quickly meant that they could be reserved for the 
attack role. The 12 French Mirage 2000s, 24 RSAF Tornado ADVs, and the 12 RAF 
Tornado F3/ADVs generally flew outside the normal range of air-to-air engagements -- 
although the RAF Tornadoes attempted some engagements. This use of the Mirage 2000 
and Tornado was a product of the lack of any meaningful Iraqi threat, coupled with the 
fact that the USAF found it easier to integrate its own F-15Cs, the E-3As, and special 
purpose aircraft into air combat teams in ways that eliminated any risk of "blue on blue" 
encounters. It was not a reflection of the air combat capability of the Mirage 2000 or 
Tornado and neither fighter was really tested in air combat.687 

Air-to-Air Missiles and the Importance of Beyond Visual Range Air 
Combat 

 It is clear, however, that beyond visual range (BVR) combat proved to be 
particularly valuable in ensuring the Coalition's success. The USAF and Saudi F-15C 
had a decisive advantage in long range radar detection and air-to-air missile capability, 
as did a number of other Coalition aircraft. The E-3A AWACS provided extraordinary 
situational awareness, and the ability to ensure that Coalition aircraft could fire without 
fear of hitting friendly aircraft. As a result, beyond visual range combat (BVR) played a 
decisive role for the first time in history.  
 As Table 6.8 shows, over 40% of the Coalition air-to-air kills came from AIM-7 
radar guided missiles. The AIM-7 achieved 23 kills for 67 missiles fired, and 16 kills 
were achieved beyond visual range. In contrast, none of the Israeli kills in 1982 were 
achieved under beyond visual range conditions. It is not clear, however, how the AIM-7 
would have compared with other long range radar-guided missiles like the AIM-120A 
AMRAAM and AIM-54 Phoenix, since these missiles were not used. It is also important 
to note that advanced shorter range infra-red missiles also played an important role and 
that the AIM-9M Sidewinder got six kills for 11 firings.688 
 The Gulf War validated the need for a steady upgrading of existing air-to-air 
missiles and for the acquisition and deployment of more advanced beyond-visual-range 
air-to-air missiles like the AMRAAM. It also demonstrated the value of basing this 
upgrading on demanding test and evaluation and combat validation. Both the US Aim-7 
and Aim-9 had been subject to this process as a result of problems exposed during 
Vietnam and lessons from Israel's experience with the systems. This greatly improved 
their capability.689 
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  The AIM-7s used in Desert Storm were far more advanced than earlier versions 
of the missile, which were far less successful in combat. They were vastly superior to 
the AIM-7s which had proved to be a failure in Vietnam during the early 1960s. The 
AIM-7F had doubled the warhead size and adopted solid-state electronics. The AIM-7M 
- the primary version of the missile used in the Gulf War -- added another major mix of 
improvements in the AIM-7M -- which was the primary version used in the Gulf War. 
The AIM-7P added still more capability, including sixteen times the memory expansion 
and twice the processor speed of the AIM-7M. It was modified to attack low altitude 
targets, including anti-ship missiles, and had the ability to receive mid-course up-link 
information in the same format provided to the Navy's Phoenix, the AMRAAM, and the 
Standard. As a result of the Gulf War, the US is likely to upgrade the AIM-7 even 
further, and provide the AIM-7R with better terminal phase control, IR-seeker capability, 
and electronic countermeasures.  
 The AIM-9 Sidewinder is one of the oldest names in air-to-air missiles, but the 
AIM-9M used in Desert Storm represented generations of improvement. Even so, the 
AIM-9 will receive infra-red countermeasure improvements as a result of Desert Storm, 
and the improved AIM-9R will substantially improve range, countermeasure, and clutter 
rejection capability.690  
 The added range provided by air-to-air missiles like the AIM-54 Phoenix (100 
NM+) was never exploited during the Gulf War because the F-14 did not engage Iraqi 
fighters. It is obvious from operational logs, however, that the ability to use the E-3A or 
an AWACS platform, and improved IFF gear, solved many of the previous engagement 
problems in long-range beyond visual range combat, and that firing opportunities 
occurred at long ranges and some firing opportunities were lost because of range 
limitations in the AIM-7.691 The AIM-120A AMRAAM, with a 30+ mile range, was 
deployed to the Gulf, but could not be used on the F-15C because the radars had false 
target problems and there was a risk of "blue on blue" engagements. The USAF 33rd 
Tactical Fighter Wing, deployed at Tabuk, did have the AMRAAMS but did not use 
them. In future wars, it should provide better kill capability than the AIM-7, since it has 
less weight and longer range. The AMRAAM is already being upgraded in terms of 
ECM, propulsion, signal process, detectors, fuses, warhead, and wings.692 
 It is also obvious that the advanced APG-63 and APG-70 radars and  computer, 
related avionics, and software capabilities of the F-15C were of great value. They 
provided excellent range (100 NM) and look-down shoot-down capability (clutter 
resistant against drones flying at 500 feet). The value of  this electronic kill capability 
had already been repeatedly demonstrated in Israel, and in Saudi patrols against Iran. 
The F-15C's radar demonstrated the ability to spot the MiG-25 and MiG-29 before Iraqi 
pilots became aware they were under attack, and its avionics then aided the pilot with 
automatic targeting and lock capability, digital radar control, and an advanced heads up 
display.693 All of these capabilities proved to be of value, but Iraqi pilot training and air 
control was so poor that there is no way to make realistic comparisons of the inherent 
advantage an F-15C may have over the MiG-25 and MiG-29 based. Similarly, US air-to-
air engagement training was so superior that it is difficult to make dogfight and energy 
of maneuver comparisons.   
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 More broadly, the value of this mixture of advantages in beyond visual range 
combat capability, missiles, radars, avionics, and air combat training cannot be separated 
from the advantages provided by Coalition air strikes on Iraqi ground-based radars and 
ground-controlled intercept sites, Coalition efforts to kill and suppress Iraqi ground-
based aircraft and air defenses, and the Coalition's overwhelming advantage in electronic 
warfare aircraft.694 It is clear that all these advantages were important but it is not 
possible to rank or weight them. 
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Table 6.8 
 

Iraqi Air Losses in Air to Air Combat 
 
No. of Kill             Date                  Coalition Shooter             Iraqi Loss                      Kill by  
  
 1 17 Jan F-15C MiG-29 AIM-7 
 2  F-15C Mirage F-1 AIM-7 
 3  F-15C Mirage F-1 Grounding 
 4  F-15C Mirage F-1 AIM-7 
 5  F-15C MiG-29 AIM-7 
 6  F-15C MiG-29 AIM-7 
 7  F/A-18 (USN) MiG-21 AIM-9 
 8  F/A-18 (USN) MiG-21 AIM-7 
 9 19 Jan F-15C MiG-25 AIM-7 
 10  F-15C MiG-25 AIM-7 
 11  F-15C MiG-29 Grounding 
 12  F-15C MiG-29 AIM-7 
 13  F-15C Mirage F-1 AIM-7 
 14  F-15C (RSAF) Mirage F-1 AIM-7 
 15 24 Jan F-15C (RSAF) Mirage F-1 AIM-9 
 16  F-15C (RSAF) (2) Mirage F-1 AIM-9 
 17 26 Jan F-15C MiG-23 AIM-7 
 18  F-15C MiG-23 AIM-7 
 19  F-15C MiG-23 AIM-7 
 20 27 Jan F-15C MiG-23 AIM-9 
 21  F-15C MiG-23 AIM-9 
 22  F-15C MiG-23 AIM-7 
 23  F-15C Mirage F-1 AIM-7 
 24 28 Jan F-15C MiG-23 AIM-7 
 25  F-15C MiG-23 AIM-7 
 26 2 Feb F-15C IL-76 AIM-7 
 27 6 Feb F-15C MiG-21 AIM-9 
 28  F-15C MiG-21 AIM-9 
 29  F-15C Su-25 AIM-9 
 30  F-15C Su-25 AIM-9 
 31  A-10A helicopter 30mm gun 
 32 7 Feb F-14 (USN) (2) Mi-8 AIM-9M 
 33  F-15C Su-7/17 AIM-7 
 34  F-15C Su-7/17 AIM-7 
 35  F-15C Su-7/17 AIM-7 
 36  F-15C Attack helo AIM-7 
 37 11 Feb 2 X F-15C helicopter AIM-7 
 38 15 Feb A-10A Mi-8 30mm gun 
 39 20 March F-15C Su-22 AIM-9 
 40 22 March F-15C Su-22 AIM-9 
 41  F-15C PC-9 grounded 
 
Source: Adapted from: Eliot A. Cohen, ed.,  Gulf War Air Power Survey, Volume V, Part II, Washington 
Department of the Air Force, 1993, p. 654. 
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The Coalition Battle Against Iraqi Surface-to-Air 
Missile Forces 
 Iraqi surface-to-air missile forces had more success than Iraq's fighters in 
attacking Coalition aircraft, but as Table 6.8 has shown, this success was still 
extraordinarily limited. This is particularly the case if one considers the the strength of 
the Iraqi air defense system. As has been discussed in chapter Three, Iraq had 
approximately 129-130 surface-to-air missile sites and complexes, and 18 major surface-
to-air missile support facilities. These included 20-30 operational SA-2 batteries with 
160 launch units, 25-50 SA-3 batteries with 140 launch units, and 36-55 SA-6 batteries 
with well over 100 fire units.695 Baghdad had more dense air defenses at the start of the 
Gulf War than any city in Eastern Europe, and more than seven times the total surface-
to-air missile launcher strength deployed in Hanoi during the height of the Vietnam War. 
 The extensive coverage of Iraq's heavy surface-to-air missile defenses is shown 
in Figure 6.3. Yet, this system only killed 10 Coalition aircraft with radar-guided 
missiles, some of which included shorter range radar-guided missiles, during the entire 
war.696 This had a negligible impact on an air war where the Coalition used an average of 
1,600 combat, and 540 combat support aircraft per day, and which flew a total of nearly 
70,000 combat related sorties.  

The Counter Surface-to-Air missile Effort and the Value of 
Penetrating Bombs 

  Coalition aircraft  encountered some initial problems in dealing with Iraq's 
surface-to-air missiles because of weather (a weather front stalled over Iraq on the third 
day of the war and remained there for three days), which led to the difficulty of 
synchronizing the arrival of mixed packages of attackers and defenders, and the 
diversion of some key aircraft to the "Scud hunt."  Iraqi air defenses shot down eight 
Coalition aircraft during the first week of Desert Storm.  
 Even during the first few days of the war, however, the Coalition executed a 
counter-surface-to-air missile strategy that had an immediate impact on Iraq's 
capabilities. Even before Desert Storm, the Coalition had used electronic surveillance 
aircraft like the RC-135 and EP-3, and wide-area reconnaissance aircraft like the TR-1 
and U-2, to locate and characterize the Iraqi threat. On the first day of the war, the 
Coalition began to attack Iraq's Sector Operating Centers, early warning sites, and 
command and control nodes. F-117s and TLAM missiles attacked air defense centers.  
 During the first two days of the war, the Coalition used A-10s to strafe reporting 
posts in remote areas of Iraq. The A-10s flew over 110 sorties the first day, 20 the 
second, and flew 23% of the shooter missions against the KARI system. The A-10 was 
not used again until three days before the ground war began because General 
Schwarzkopf wanted to preserve them for the ground campaign. 
  F-117s flew 30 strikes during this period against hardened targets like the KARI 
Sector Operating Centers (SOCs) and the Interceptor Operations Centers (IOCs). The 
first two waves of F-111s attacked twenty-one air defense nodes, normally using I-2000 
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penetrating laser-guided bombs. At the same time, the Coalition sent F-111Fs with I-
2000s to attack other targets; airborne decoys to provide false tracks to Iraqi radars; and 
aircraft equipped with anti-radiation missiles mixed with bombers to attack Iraq's 
surface-to-air missile units.  F-117s and F-111s flew 20% of all strikes against KARI 
targets during the war. 
 The value of such penetrating weapons -- which played an equally important role 
in attacking other critical targets -- is one of the lessons of the Gulf War. The I-2000 
bomb was an improved 2,000 pound bomb with a slimmer and harder case than the 
regular 2,000 pound bomb. It contained 54 pounds of tritonal high explosive in its BLU-
109 blast warhead, versus 945 pounds in the regular bomb, and its case was a single 
forged piece of one inch of steel. It was mated with a laser guidance kit to form the 
GBU-101, GBU-24 A/B or GBU-27 -- depending on the delivery aircraft and the 
altitude and type of release. The F-117 generally delivered one such weapon against a 
target, while an F-111F would deliver two to four bombs against a target. The F-111Fs 
dropped a total of 897 GBU-24A/Bs during the entire war, and the F-117s dropped 739 
GBU-27s. 
 It is not possible to determine the exact effect of these strikes because the 
Coalition determined that a facility was killed if it ceased functioning, and could not 
precisely estimate the physical damage inside a facility. A number of SOCs were 
abandoned almost immediately, and inspection later showed they had not been 
penetrated at all. Other sides kept operating in spite of repeated attacks, and the bombing 
did not destroy communications between sites, which proved far more survivable than 
the Coalition air planners originally estimated. Portions of the system kept regenerating 
throughout the war.697  
 The I-2000s were scarcely perfect hard target killers. After the war, the USAF 
found that it had a requirement to provide increased range and higher lethality, to 
develop a warhead structure that would not be deflected upwards by loose concrete 
rubble, and to develop a more powerful warhead, and a "smart" fuse that could be set 
from the launch aircraft to explode after penetrating a given number of rooms or floors, 
or reset to explode on contact, if the aircraft had to divert to a secondary target. Some 
sources provide data indicating that Coalition air planners became over-confident and 
used too few bombs. Pre-war tests showed that it took about four I-2000s to kill one 
hard target and Coalition planners -- using a halt of function as a measure of kill 
capability -- often cut the number used in a given attack to only one to two bombs.698 
Key air planners state, however, that they realized they could not destroy commander 
bunkers and felt that repeated strikes of this kind provided the ability to disrupt the 
activity of the Iraqi leadership.699 
 At the same time, the value of guided penetration weapons in bunker and shelter 
busting rapidly became as much a lesson of the war as the general need to improve hard 
target kill capability. Iraq had four types of bunkers. These included bunkers under 
buildings, which presented problems, because the bomb was generally deflected by the 
building structure before it hit the shelter. They also included shelters deep in mountains 
that were difficult to find and attack. The I-2000 did, however, prove effective against 
the more common earth covered bunker, which had 20 feet of earth over reinforced 
concrete, and may have worked against some super hardened bunkers -- which had 
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sixteen feet of earth covering 6.5 feet of reinforced concrete above a five-foot 
prefabricated steel mat.    

Strikes Against Iraq's Ground-Based Air Defense System 
  Coalition planners saw land-based air defenses as a more serious and enduring 
threat than Iraq's fighters. As a result, the Coalition also flew a series of 25 large strikes 
against Iraq's ground-based air defense system using suppression of enemy air defense 
(SEAD) aircraft. A typical  "package" of such aircraft -- that struck targets near Baghdad 
during the first 40 minutes of the war included 12 F-4G Wild Weasels with HARM, 3 
EF-111 ECM aircraft, 6 BQM-74 drones, 2 EA-6B jammer aircraft with HARM, 10 
F/A-18 with HARM, 8 A-7 with HARM, and 4 A-6s with tactical air-launched decoys 
(TALDs).   
 In the south, BQM-74 drones were deliberately fired over Iraqi positions to 
stimulate radar activity, where the EF-111 jammed, forcing Iraq to use maximum radar 
power. F-4G Wild Weasels with HARMs then killed the Iraqi radars. In the west, EA-
6Bs jammed, causing radar activity, and A-7s and F/A-18s used HARMs to attack the 
radars. The EF-111s initially flew in the direct support role, providing target-area 
suppression by flying between the target and the attack force. The EA-6s flew behind 
their strike groups.   
 The Coalition eventually flew a total of 630 strikes against some part of the 
KARI system, and used a wide variety of aircraft in addition to precision strike systems. 
These aircraft included F-16, F-11E, F-15E, Tornado GR1, F/A-18, A-6E, and B-52 
aircraft, which  flew 58% of all the strikes on the Iraqi system.  
 The Coalition attacks exploited the fact that gaps existed in the coverage of the 
Iraqi surface-to-air missile system, while Iraq's SA-2, SA-3, and SA-6 missiles were 
concentrated around key urban areas and Iraqi air bases. This meant there were many 
parts of the KTO with only limited long-range surface-to-air missile coverage. Further, 
the effectiveness of the KARI system depended on the survival of a network of some 55-
85 radars and related command centers, and on Iraq being able to maintain high levels of 
radar activity. 
 As a result, the Coalition had several options for selectively attacking the Iraqi 
air defense system, for suppressing it, or for avoiding it. It was not necessary to attack 
and destroy all of Iraq's surface-to-air missile sites. The Coalition could attack each key 
part of the Iraqi system separately, and create corridors through which it could pass to 
attack key targets. Suppressing Iraqi radar activity allowed the Coalition to attack the 
less dense parts of the system at will, and fly medium to high altitude missions with 
comparatively safety. There were also many areas in the KTO and Iraq where the 
Coalition could simply bypass the long range surface-to-air missile sites and only face a 
threat from Iraq's shorter range air defenses.   
 These vulnerabilities in the Iraqi system are important because many similar 
Third World systems have much the same vulnerabilities or even greater ones. The 
Iranian air defense system, for example, is substantially less effective than the Iraqi 
system was before the Gulf War. There are grave technical problems and vulnerabilities 
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in the Syrian system and in that of Libya and North Korea. Most other European, 
Warsaw Pact and Chinese supplied systems have even more severe weaknesses.  

The Value of Anti-Radiation Missiles and Decoys in Air Defense 
Suppression 

 The value of anti-radiation missiles suppressing Iraqi radars is illustrated by the 
fact that the Coalition used a total of 2,151 anti-radiation missiles during Desert Storm. 
These missiles included a total of 2,039 US HARM and other anti-radiation missiles and 
112 British air-launched anti-radiation missiles (ALARM). The USAF fired 1,120 
missiles (55% of the total), the US Navy fired 679 (33%) and the USMC fired 240 
(12%). Almost all of these missiles were HARMs, because the older US Shrike missile 
had too short of a range to safely engage Iraq's air defenses. It is interesting to note that 
the total number of anti-radiation missiles was 28% of the total of 7,659 air-to-surface 
missiles fired during the war, and 12% of the total of 18,127 precision air weapons used 
during the war, including laser guided bombs.700  
 The HARM anti-radiation missile played a particularly important role in 
suppressing Iraqi air defense activity. The AGM-88 HARM is a joint development 
system of the USN and USAF that is about 4.17 meters long, weighing 360 kilograms. It 
uses a passive radar seeker and advanced processor, and has a 66 kilogram pre-
fragmented high explosive warhead. Like the AIM-7 and AIM-9, it demonstrated the 
advantage of steady upgrading, demanding testing and evaluation, and combat validation.  
 The AGM-88Bs used in the Gulf had been upgraded to use a PROM memory 
that allowed external programming of software changes to meet the threat, and was on 
its fourth generation of software. It could be fired in a target of opportunity, pre-briefed, 
and self-protect mode. A command launch computer aided the programming and 
launching of the missile, and US aircraft like the F-4G, and EA-6B had on-board 
electronic support measures (ESM) to locate enemy emitters and allow the HARM to be 
launched on long-range off-axis attacks, and have its flight corrected in mid-course. 
Since the war, the HARM has been  steadily upgraded, and is getting a new seeker. 
Some USAF experts believe, however, that the war shows that there is need for a new 
missile, with about twice the range of the HARM, and that US airpower needs new hard 
kill weapons that can destroy land-based air defenses, rather than disrupt them.701   
 When the US fired some 200 HARMs on the first night of the war, this changed 
the behavior of Iraqi air defenses to the point where it caused the near shut down of Iraqi 
radars. A massive reduction took place in Iraqi radar activity by  the third day of the war, 
and the played a critical role in giving Coalition aircraft near sanctuary against Iraq's 
heavy surface-to-air missiles at altitudes above 10,000-15,000 feet. By the fourth day of 
the war, the Coalition attacks on key command and control facilities and sensors in the 
Iraqi KARI air defense network were successful enough so that strike aircraft, 
accompanied by "packages" of jammer and anti-radiation missile aircraft, could focus on 
other targets. At the same time, jamming aircraft patrolled key areas, and "roving 
surface-to-air missile killers" like the Wild Weasel roamed over the theater, locating and 
firing at active radar emitters.  
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 The roving F-4Gs with HARM were so effective in suppressing Iraqi radar 
activity that they came to be known as the "Weasel police." Iraq was so intimidated by 
these aircraft that the F-Gs no longer had to fly with individual strike packages, but 
could cover 30-40 attack formations. None of the aircraft lost to Iraqi radar guided 
surface-to-air missiles during the Gulf War were covered by F-4Gs. The 35th Tactical 
Fighter Wing, which was the main Wild Weasel formation firing the HARM, fired 905 
missiles and recorded 254 radars destroyed, for a 28% success rate.702 
 In addition, the RAF used six Tornadoes which had been modified to carry the 
British ALARM anti-radiation missile. This missile was rushed into service just before 
the Gulf War and was still developmental when it went into combat. It is about 4.3 
meters long and weighs 265 kilograms. It uses a Marconi wide band passive radar seeker, 
a mission control unit, a forward looking range finding fuse, strap down inertial 
navigational unit, and a high explosive fragmentation warhead. The ALARM is 
designed to be highly autonomous because the RAF lacks the special purpose aircraft in 
US inventory. It can be programmed by a ground station or aircraft, and can be used in a 
direct attack mode by penetrating aircraft, in a corridor or wide-area suppression mode, 
in a loiter mode (using a parachute in increase wait time, in a dual mode where it uses a 
long trajectory to search for late switch on, and in a high altitude launch mode.703 
  It was this "on-line kill capability" to use anti-radiation missiles to suppress 
Iraq's radar's -- rather than the physical destruction of Iraq's surface-to-air missile units 
and radars -- that did the most to make Iraq's ground-based air defenses ineffective. This 
success is measured in Figure 6.4, and it is clear that Iraq's entire sensor system was 
crippled by D+3. Coalition aircraft acquired virtual sanctuary at altitudes above 10,000 
feet, and the Coalition only had eight more aircraft killed or damaged during the rest of 
the war. Yet, even Figure 6.4 understates the effectiveness of the radar suppression 
effort. It does not measure other radar activity like counter-battery and Scud radars, and 
POW interviews indicate that Iraqi units became so scared of the HARM and other anti-
radiation missile attacks that these radars virtually ceased operation as well.   
 The US showed the value of deception in suppressing Iraq's ground-based air 
defenses. It used programmable BQM-74C drones as decoys to get Iraq to turn on its 
radars early in the war, and make them vulnerable to anti-radiation missiles. This tactic 
proved to be highly effective in some cases. The BQM-74C is a three meter-long drone 
that flies at 300-550 NM/H at a range of about 450 nautical miles. It can fly at altitudes 
up to 500 to 40,000 feet and has an endurance of about an hour. It uses special radar 
augmentation devices so that it appears to be a high priority aircraft. It can be flown in 
preprogrammed flight, but requires some operator assistance.704  
 The US also used a new system called the ADM-141 Tactical Air-Launched 
Decoy (TALD). The TALD was an expendable unpowered decoy about the size and 
weight of a 500 pound bomb, and US Navy and Marine Corps aircraft like the F/A-18, 
A-6, A-7, and S-3 could launch up to eight TALDs per aircraft from altitudes of 100-
40,000 feet. Once launched, a TALD could glide up to 83 miles at speeds of 250 to 500 
knots, and it had both an active and passive radar return to simulate an incoming fighter. 
US forces launched large numbers of TALDs during the initial phases of the air attack 
These launches confused the Iraqi air defense system -- which "saw" each decoy as an 
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incoming aircraft. They led to large numbers of pointless Iraqi missile launches, and 
helped excite Iraqi radar activity that could then be attacked by anti-radiation missiles.705   
 The combined value of attacks on radars, anti-radiation missiles, and decoys is a 
key lesson of the war. Since the Gulf War, the US is upgrading the F-15C and F-16 to 
improve their SEAD intelligence gathering capability. It is eventually replacing its F-4G 
Wild Weasels with these aircraft in the late 1990s, while adding secure data links to 
aircraft like the JSTARS and ELINT aircraft to provide improved targeting data and 
programming information. If the plan is fully funded, all 72 F-15Cs will be upgraded to 
give them the capability to fire HARMs, followed by upgrades to the last block of 72 F-
16s that will add a HARM targeting system and improved mission integration 
capabilities. It will also upgrade the ALR-56M radar warning receiver on other F-16s to 
provide better accuracy for firing the HARM. The US has decided not to provide such 
aircraft with the APR-47 emitter location and characterization system used in the F-4G 
because it is so heavy that it requires a dedicated aircraft. This will leave the US with 
more HARM-capable aircraft, but they will be more reliant on external intelligence and 
targeting data, and the F-16 will only have one pilot. These changes are driven as much 
by the need to cut the cost of US forces, however, as by any decision regarding the merit 
of dedicated anti-radiation missile (ARM) launch aircraft.706 Although preliminary tests 
of the F-16 in the SEAD role have been successful, the use of this aircraft still presents a 
risk because it is unclear that a single man aircraft can perform the world load of a two 
man aircraft like the F-4G.707 
 At the same time, the Gulf War shows the need to be able to counter anti-
radiation missiles. The Coalition had a de facto monopoly of such systems. Large 
numbers of such missiles are being exported by nations like Russia, Britain, France, and 
the US, however, and there is a clear need to provide more advanced countermeasures to 
such missiles for Western and friendly  forces. It is far from clear how cost-effective 
such efforts can be in the near term. Efforts to provide decoy emitters have produced 
large costly systems, and interruption means losing capability. It is clear, however, that a 
counter-ARM effort has high priority.   
 This is why the US is expanding its counter-radar strike capabilities to include 
strikes that are capable of killing an entire radar site with one weapon and of striking 
non-emitting radars using Maverick and the Joint Stand-off Weapon (JSOW). At least 
some senior USAF officers would like to replace the mix of HARM and jamming with 
an aggressive first strike kill capability that would destroy a nation's radar capability, 
and reduce the requirement for follow-up. Lt. General Buster Glosson, who led much of 
the ATO activity during the Gulf War stated,708 

"With today's precision weapons and standoff capabilities, we're not going to 
deal with radars the way we dealt with them in the past. We are going to 
obliterate that site and everything in its close proximity...So when you turn on 
the radar in the future, it is not going to do any good to turn it off when a 
HARM is in route. Because once you turn it on, you're going to die....There 
will always be a need for a limited HARM capability, but were not going to 
ride the back of HARM to do all the SEAD for us." 
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  There is also no reason that radar killing may has to depend on manned aircraft. 
It is interesting to speculate on what would have happened if the USAF had succeeded 
in deploying the long-range long-endurance UAV it had designed to loiter over the 
battlefield and attack radar emitters. While the USAF version of this system encountered 
serious technical problems, Israel has already deployed a shorter range system. A radar 
hunting and killing UAV might have played a significant role in Desert Storm, and a 
number of countries other  than Israel are now refining their own approach to such a 
system. 
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Figure 6.3 
 

Range of Iraqi Early Warning Radars and Heavy Surface-to-Air Missiles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eliot A. Cohen, Gulf War Air Power Survey, Volume IV, Part I, p. 185. or better, combine tables 
in Eliot A. Cohen, Gulf War Air Power Survey, Volume II, Part II, pp. 132 and 134. 
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Figure 6.4 
 

Iraqi Surface-to-Air Missile/EW Radar Activity During the Gulf War 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 202. 
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Iraq's Shorter Range Surface-to-Air Missiles: The Other Side of the 
Story 

 Iraq's shorter range surface-to-air missiles presented a different kind of threat, 
although a very real one. According to US estimates, Iraq had 137-154 medium surface-
to-air defense sites in Iraq (plus 20-21 in Kuwait). These sites were widely dispersed, 
and those that used missiles, infra-red guidance did not require the used of radar, and 
could be fired on a target of opportunity basis. The missiles deployed on the sites in Iraq 
included at least 20 SA-8 batteries with 30-40 fire units, 60-100 SA-9 fire units, and 50 
to 66 Rolands. 709 Iraq also had 6,500 SA-7, 400 SA-9, 192 SA-13s, and 288 SA-14 
short range missile fire units; it had 972 anti-aircraft artillery sites, 2,404 fixed anti-
aircraft guns, and 6,100 mobile anti-aircraft guns.   
 Separate US estimates indicate that Iraq had dispersed extensive numbers of 
crew/vehicle deployed SA-9s and SA-13s, and man-portable SA-14s, and SA-16s 
throughout the KTO. They also indicate that Iraq had deployed more than 3,700 anti-
aircraft guns in the KTO with barrels larger than 14.5 mm, and that these medium to 
heavy AA guns were supplemented by more than 10,000 guns with barrels of 14.5mm or 
less in the ground forces in the KTO that could be used in some form of anti-aircraft role. 
While such weapons lacked accuracy, range, and high lethality, they could be deployed 
to expose aircraft flying under 10,000 feet to substantial cumulative risk and had been 
the dominant cause of aircraft losses in many previous wars.710 This led Brigadier 
General Glosson to restrict most Coalition flying to altitudes above 10,000 feet until the 
ground campaign began. 
  As a result, the Coalition did not experience serious losses to shorter range Iraqi 
surface-to-air missiles and air defense guns during Desert Storm. It lost a total of nine 
aircraft to anti-aircraft artillery, 13 aircraft to infra-red guided short-ranged surface-to-
air missiles, and 10 aircraft to radar guided surface-to-air missiles of all types.711   
Although Iraq had large numbers of such systems, it had organizational and training 
problems in employing its weapons effectively, and Coalition radar suppression was as 
effective against Iraq's radar- guided shorter range systems as against its long-range 
surface-to-air missiles.  
 Nevertheless, the Coalition was scarcely able to ignore such systems. Air Vice 
Marshall William J. Wratten, the British Deputy Commander and Air Commander in the 
Gulf War, summarized the strengths and weaknesses in the Iraqi ground-based air 
defense system as follows,712 

" They (the Iraqis) were far less efficient in using their radar guided missiles 
because they...chose not to hold the radar guidance on our aircraft for a 
sufficient length of time. Rather, they would switch it on initially and then 
barrage fire radar-guided missiles, and then switch the radar guidance off. So, 
in effect, the missiles were ballistic -- which is rather wasteful and totally 
inefficient. 
"...They did have a basic early-warning system in that even if their radar sites 
were taken out...provided them with early warning...They seemed to have some 
sort of basic telephone system...whereby an ingressing package would be heard 
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or seen and the airfields would be warned, and this wall of triple A (anti-
aircraft artillery) would go off. 
"...Their infra-red missiles were sometimes effective, but their only strength, 
their only threat to aircraft, stemmed primarily from his visually laid triple A, 
which only are effective up to a given height. They did have some radar laid 
triple A, but the majority of it was either visually laid or not laid at all. It was 
simply just pointed skywards and fired. Some of the larger airfields did have a 
significant ring of triple A around them, so by cross-aiming there was not 
alternative for us but to either fly through it or get jolly close to it. So everyone 
concluded at about the same time -- all of those of us who were operating at 
low level and the Tornado wasn't the only aircraft -- that there really was no 
point in  pursuing it. We needed to get up out of the low-level air defense threat 
and... pursue other means of weapons delivery."  

 The Coalition decision to fly medium altitude missions for ingress, weapons 
release, and egress had its operational costs. It degraded the effectiveness of some 
Coalition strike missions. Chapter Seven shows that medium altitude missions with 
dumb bombs or area munitions proved to inflict only limited damage, in spite of greatly 
improved navigation aids, and the use of advanced radar bombing. This led the 
commander of the Strategic Air Command and the commander of USAFE to seek 
authority to fly the B-52 and F-111 at lower altitudes. 
 Brigadier General Glosson rejected these pressures. Iraq's low level air defenses 
would certainly have increased the attrition of Coalition fixed and rotary wing aircraft in 
combat if the Coalition had not decided to fly its fixed wing aircraft at altitudes above 
10,000-15,000 feet wherever possible, and limit the operation of the A-10, helicopters, 
and a number of other special purpose aircraft to areas where they faced only a limited 
threat. As it was, infrared guided missiles and anti-aircraft artillery were still a chief 
cause of the Coalition's limited fixed-wing losses.  
 The fact that helicopters took only limited losses to Iraqi short ranged air 
defenses, and that only 17 short-ranged missiles were fired at helicopters -- with all  of 
them seeming to miss -- may also not be typical of future wars.713 Helicopter losses were 
limited by the fact that the Iraqi air defenses were shattered before helicopters were 
employed in large numbers. Helicopters were used most extensively where deception 
achieved surprise, and since Iraqi ground troops in the KTO were often so disrupted, 
they could not use their assets.  
 Further, helicopter losses might have been substantially higher if Desert Shield 
had not given the Coalition time to correct an intelligence failure. As the US Army 
began to deploy what later became a massive force of helicopters, it assigned a new 
priority to analyzing the Iraqi short-range surface-to-air missile threat. In the process, it 
found that Iraq had many more SA-14 and SA-16 systems than it had previously 
estimated, and had developed tactics to mix the use of such missiles with SA-8s, SA-9s, 
and with warning data from other radars. 
 This revised estimate was a contributing factor in a countermeasure program that 
led the US Army to rush in more than 3,000 radar jammers, countermeasure systems, 
and radar warning receivers to deal with the threat during Desert Shield, and had "force 



Lessons of the Gulf War 383 

fed" its helicopters with additional survivability equipment like the AN/ALQ-144A 
improved infra-red jammer system, AN/ALQ-136 Quick Jam radar jammer, and APR-
39A (V) 12 radar warning receiver. This cost $10 million to fix the problem that would 
never have been possible without months of warning and preparation.714 As Chapter 
Nine discusses, both Britain and France had to improve the counter measure capabilities 
of their helicopters as well.  
 The key lesson from this experience is that shorter range air defenses can be 
countered if the threat is properly characterized, if suitable countermeasures are 
available, if appropriate air tactics are adopted, and if a combination of air defense 
suppression and stand-off strike capability allow fixed and rotary wing aircraft to be 
effective while operating outside the most lethal range of such defenses. The Gulf War 
reinforces the lesson of past conflicts that forces the need to be trained and ready for 
short-range air defense suppression and avoidance before a conflict. It also highlights 
the need for highly-trained and highly- sophisticated forces. The Coalition would have 
had far higher losses if it had not made use of  sophisticated avionics and 
countermeasures, radar suppression systems, and stand-off targeting and strike 
capabilities.  

Air Base Attacks and Killing Iraqi Aircraft in Their 
Shelters 
 The successful exploitation of this combination of air combat capability, SEAD 
aircraft, and attacks on Iraq's ground-based air defenses, led USCENTCOM to estimate 
that it had achieved decisive air superiority as early as January 17. Coalition air forces  
achieved enough air superiority by January 20, to steadily expand their attacks on Iraq's 
air defenses to key headquarters, civil and army communications, electric power plants, 
and Iraq's facilities for the production of weapons of mass destruction, and the Coalition 
attacks were so effective that they only left three of Iraq's 16 IOCs operational by D+7.  
 To win decisive win air supremacy, however, the Coalition had to destroy the 
ability to the Iraqi Air Force to ride out the air campaign in survivable air bases and 
shelters. This explains why the Coalition flew a total of 2,990 strikes against such Iraqi 
air bases during the war -- a mission which ranked second in weight of effort against the 
23,430 strikes against Iraqi ground targets.715  
 The  Coalition began by focusing on air base suppression. It struck virtually all 
of the military airfields in Iraq during the first three days of the war, concentrating on 
strikes against runways, taxiways, ramp space, hangers, and munitions areas. These 
strikes concentrated on the twenty-six main air bases in Iraq, but also attacked two more 
bases in Kuwait, twenty-one deployment bases, and nineteen dispersal bases capable of 
providing instrument approaches and fuel. The Coalition averaged over 60 sorties a day 
against airfields, and continued to strike them until the end of the war.716 

 The Tornado GR1 and JP233 
 While a number of aircraft attacked Iraqi air bases, the RAF's Tornado GR1s 
were assigned the key mission of runway suppression during the first days of the air 
campaign. The Tornadoes were assigned the mission for a number of reasons. The US 
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had previously treated runway suppression secondary mission and was only equipped 
with the  lighter French Durandal bomb. Using the Tornadoes to attack Iraqi air bases 
also freed the US to use its limited numbers of F-117s and F-111F to use precision 
bombs against other targets. In contrast, the Tornado units were trained and equipped for 
the mission, could use the JP233 airfield attack munition -- although the high cost of the 
JP233 had precluded extensive training with the munition before the Gulf War.717 Each 
GR1 aircraft carried two JP233s. The JP233 combines the ability to crater a runway with 
scattered mines that are intended to delay repair. Each JP233 ejects 30 SG357 26 
kilogram surface penetrating and cratering submunitions and 215 HB876 2.2 kilogram 
area denial munitions. The JP233 was, however, designed to attack airfields in Eastern 
Europe, which were smaller than those in Iraq. 
 The Tornado GR1s generally flew airfield attack missions in packages supported 
by USAF and USN aircraft, including EA-6 ECM aircraft, F/A-18's with HARM, F/A-
18 escorts, and F/A-18s with TALD decoys. They attacked 21 Iraqi runways by January 
17, delivered 106 J-233s, and succeeded in damaging some Iraqi runways. It soon 
became apparent, however, that the mission was extremely difficult. The majority of 
Iraq's bases were deep in Iraq around Baghdad or well north of the KTO. All of the 
major facilities were  sheltered, and each base had two to three long main runways and a 
number of dispersal strips. The Coalition could only be certain of suppressing activity at 
an airfield if no unbroken stretch of 3,000 foot runway remained. The GR1s had to fly at 
very low altitudes of around 180 feet to deliver the JP233. Even at these altitudes, a mild 
crosswind could disperse some of the munitions. Too much area had to be attacked for 
limited numbers of sorties to outpace Iraqi repair capabilities, and the runway craters 
were not deep enough, and the mines were not  lethal enough, to have much impact on 
the repair work. 
 The kinds of passes the Tornadoes had to make over Iraqi runways to use the 
JP233 were also predictable. Iraqi anti-aircraft crews and short range surface-to-air 
missile crews could not be suppressed with EW and HARM, and could bring heavy fire 
to bear once the first aircraft altered them to an attack. The Coalition air planners had 
recognized from the start that the Tornadoes could only be used for a limited number of 
missions before Iraqi land-based air defense units learned how to target them. It had 
planned to shift to attacks on aircraft shelters. These factors led the RAF to cancel the 
mission on January 23, after it had lost a total of four aircraft. By this time, the 
Coalition's success in air-to-air combat was suppressing Iraqi air activity in any case, 
and the runway suppression mission risked a high value strike aircraft in a low value 
mission without inflicting damage on Iraqi aircraft or critical facilities, because these 
were sheltered. 
 Somewhat similar factors affected the Italian Tornado attacks on Iraqi targets, 
although the Italian Tornadoes used a submunition delivery system called the MW-1, 
which can be loaded with either anti-armor or anti-airfield munitions. This system can 
deliver up to 4,536 armor piercing bomblets or a mix of anti-tank mines, anti-armor 
mines, and airfield denial munitions, but reliable data on the effectiveness of this 
munition are not available. The fact that Britain lost several Tornadoes in such missions, 
and Italy also had some losses, has led some observers to conclude that aircraft were too 
vulnerable in low altitude missions to deliver the JP233, and that airfield suppression 
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was not lethal enough to be effective. There is evidence to support this position. The 
British Joint Commander in the Joint Headquarters in London, Air Chief Marshall Sir 
Patrick Hine, described the mission as, "going on putting holes in the runways, which 
they would fill in within 24 hours, and running the risk of losing more aircraft."  
 The CINC of British forces, Sir Peter de la Billiere, stated,718 "It had become 
standard practice to go in against big targets with four or eight formations: now it 
became clear that in the face of concentrated low level defenses, such tactics were 
asking for trouble, and greater unpredictability was asked for."719 It is almost certain that 
US and French aircraft would unquestionably have experienced even more problems in 
the runway suppression mode, since they use the French Durandal bomb, which must 
also be dropped at low altitudes and is less effective than either the JP233 or MW-1.  
 One must be careful, however, about turning the RAF's experience into a firm 
"lesson". The Coalition could afford to give up low altitude missions after the first few 
days because it no longer faced a significant higher altitude threat, and because the 
airfield suppression mission had already achieved most of its goals, and because it could 
shift to attacking Iraq's aircraft shelters. Air Vice Marshall William Wratten, 
summarized the situation as follows:720 

"Now to close an airfield totally, one needs to look at the size and shape of the 
airfield, and then calculate how many JP233s are needed to deny it completely 
to fixed-wing aircraft. The Iraqi airfields, or a significant number of them, are 
very large airfields indeed. We knew from the start that the total over-target 
requirement for Tornado missions to achieve total denial would have been very 
large indeed. So, in consultation with CENTAF and those who were planning 
the initial part of the campaign in particular, we agreed that it would be better 
to endeavor to harass the Iraqi Air Force with a combination of Tornado GR1s 
and JP233s -- and aircraft like B-52s, A-6s, and F-111s -- all forming part of a 
total package which would go against an airfield.  
"We reached that conclusion...because of the perception we all shared of Iraqi 
air capability, and that came to us gradually in the months preceding the 
outbreak of hostilities, through observing the very little amount of flying that 
the Iraqis were doing...in spite of the number of fixed wing aircraft they had, in 
spite of the number of huge airfields they had, and in spite of the potential they 
had, the actual training they were doing means that they probably were not 
going to pose a significant threat, and therefore it became less urgent to insure 
that they were totally nailed down to their airfields...And, in the event, that's 
how it turned out. They showed very little inclination to fly and when they did 
fly, they were absolutely no match for our fighter assets...They proved to 
be...something of a non-event. 

 Later analysis also showed that only one of the five Tornadoes lost by January 25 
was carrying a JP233. Much of the vulnerability of low flying aircraft depended on 
repeated sorties over the same target alerting enemy SHORAD crews in time to direct 
their missiles or establish a significant curtain of AA fire that low flying aircraft would 
fly into. Most of the Tornadoes lost in the Gulf War were not lost to short-ranged air 
defenses flying low over their targets. Further, it is not clear that the runway suppression 
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"lesson" of the Gulf War applies to other wars. Few countries have as many large 
airfields as Iraq or so well sheltered a force, and many may not keep their aircraft in 
shelters.721  

 Attacking Iraqi Airfields and Aircraft in Their Shelters 
 The fact that Iraq's aircraft stayed in their shelters led Coalition planners to shift 
to a focus on attacking Iraqi aircraft shelters. Long before Desert Storm began, it was 
clear that Iraq might choose not to engage Coalition air power. Saddam Hussein had 
stated on January 12, that Iraqi forces would take shelter, and be "safe and sound and 
ready for battle" after allied air attacks. Even before the full weight of the Coalition's air 
power became apparent, the Iraqi Air Force seemed to have decided to conduct only 
limited air defense operations to harass Coalition operations, while attempting to "ride 
out" the Coalition air attacks in what it thought were bomb proof shelters. This plan 
drew on Iraq's experience during the Iran-Iraq War, when it generally reserved the air 
force as "a force in being" that was only used to deal with critical Iranian 
breakthroughs.722  
 Iraq seems to have based it calculations on the assumption that its shelters could 
not be successfully attacked. It had three main kinds of shelter: A "Tab-Vee" shelter that 
was relatively vulnerable, a Trapezoid shelter that was somewhat better protected, and a 
Yugoslav-made shelter copied from Soviet designs that is sometimes reported to have 
been designed to resist nuclear blast.723 The Tab-Vee shelter was most common, and was 
deployed on  17 out of Iraq's 22-23 main air bases. The trapezoid shelter was deployed 
on 7 air bases, and the Yugoslav shelter was deployed on three. The Yugoslav shelter 
was the only shelter that presented a major challenge to conventional air attacks, and its 
numbers were limited. The full details of this shelter are classified, but it was not 
without design errors. It was vulnerable to certain angles of attack, and had no venting. 
It contained the blast of penetrating bombs, sometimes adding the blast effect from the 
burning fuel in the aircraft in the shelter. In one case, the shelter's doors were blown 430 
feet by the contained blast.724 
 Once it became apparent that the Iraqi air force would not engage, and that there 
was little prospect of permanently suppressing Iraq's air bases with the resources 
available, the Coalition was ready to change tactics. This led to a shift in missions from 
"bunker busting" to direct attacks on aircraft shelters, and the true vulnerability of Iraq's 
shelters became clear on the night of January 22/23. The suppression of Iraq's air 
defense allowed USAF F-111s to operate near airfields with considerable security, and 
the Coalition experimented with the use of I-2000 bombs against Iraq's aircraft shelters.  
The USAF began by launching a concentrated attack on the shelters at the Al Asad Air 
Base from altitudes outside the effective range of most Iraqi short-ranged air defenses. 
Each F-111 carried four bombs and made two passes over the airfield. The results 
showed that Iraq could neither run nor hide. The F-111 strikes were very effective, and 
sometimes hurled the entire 60 ton blast door assemblies of the shelters into the air.  
 This success, and the beginning of Coalition combat air patrols in the area 
around Baghdad sent a message to both sides. The next day, Iraq ceased to attempt 
active resistance in the air. On January 24, Iraqi aircraft began to flee to Iran. They 
succeeded in evading Coalition fighters because their flight times to Iran were so short, 
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the Coalition did not maintain air patrols over northeastern Iraq, and the Coalition did 
not want to engage in air-to-air combat near to the Iranian border. Some two dozen Iraqi 
aircraft fled to Iran on January 26, and approximately 80 aircraft  had fled across the 
border by January 29.725 These flights eventually cost Iraq much of its air force. There is 
some question about the exact number of aircraft involved, and how many are flyable. 
Some sources report as few as 106 combat aircraft, but Iraq has claimed that they total 
139 aircraft. Table 6.9 provides one detailed estimate of the total number of Iraqi aircraft 
involved. 726  
 The author's estimate, based on conversations with various experts, is similar to 
the estimates in Jane's: 24 Mirage F-1s, 22 Su-24s, 40 Su-22s, 4 Su-17/20s, 7 Su-25s, 4 
MiG-29s, 7 MiG-23Ls, 4 MiG-23BNs, 1 MiG-23UB, and 1 Adnan. This is a total of 112 
combat aircraft. The transport and support aircraft included 2 B-747s, 1 B-707, 1 B-727, 
2 B-737s, 14 IL-76s, 2 Dassault Falcon 20s, 3 Dassault Falcon 50s, 1 Lockheed Jetstar, 
1 A-300, and 5 A-310s. This is a total of 31 aircraft, and would give a grand total of 145 
aircraft -- not counting aircraft Iraq had seized from Kuwait.727  
 The Coalition reacted by expanding its F-111 attacks on shelters, and used F-
117As against key shelters deep in Iraq. For two weeks, the F-111Fs devoted 40% of 
their sorties to attacks on shelters, until they were shifted to striking Iraqi tanks and 
ground force equipment in preparation for the ground battle. The F-117 stealth aircraft 
devoted 18%-26% of their missions to shelter attacks.  
 Shortly thereafter, RAF Tornadoes and Buccaneers joined in, and the Tornadoes 
used laser-guided bombs to attack shelters. The Tornadoes were not equipped with laser 
designators at the start of the air campaign, and US aircraft with designators could not be 
provided because they had been diverted to the Scud hunt.728 As a result, the RAF rushed 
in 12  Buccaneers with Pave Spike Laser designators to provide "buddy system" lasing 
for the Tornado GR1s. This deployment presented some initial problems because the 
Buccaneers were trained and equipped for missions in NATO, and were deployed in 
Cornwall and Gibraltar. Nevertheless, they were re-called, refitted and given special 
training, repainted in desert colors, and flown to the Gulf within five days. The first 
Buccaneers began operations out of Muharraq on February 2, and the rest began 
operations out of Dhahran on February 5. The first package of Tornadoes and 
Buccaneers flew on February 2, and two Buccaneers and four Tornado GR1s 
successfully attacked a bridge over the Euphrates.729  
 The use of Buccaneers as secondary designators did, however, present problems 
that may be important in future conflicts. Air Vice Marshall William Wratten, the 
deputy British Commander in the Gulf War, noted that,730 

"The use of the Buccaneers limited our ability to play a role in preparing the 
battlefield. One disadvantage of second-part designation is that it does demand 
rather slick coordination between the designator and the bomber. The bomber 
has got to release his bombs in precisely the right place into what is termed the 
'basket', which embraces the tone of reflected energy. Now, if he drops it 
outside that basket, then the bomb doesn't glide. So, it does require significant 
aircraft coordination, which a single aircraft, self-designating, does not need to 
the same degree. But, what we were able to do in going against static targets 
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like bridges and hardened aircraft shelters was to release other self-designating 
aircraft from those missions, the F-111 in particular. " 

 The RAF also rushed in a new system for the Tornadoes called the Thermal 
Imaging Airborne Laser Designator (TIALD). The TIALD was a targeting pod that 
could be fitted to the GR1 and  offered both TV optics and thermal imaging. It was part 
of a broader update program for the GR1 designed to provide added electronic stealth, 
new computers, stand-off weapons. It also stores management systems, and converts it 
to the GR4. The TIALD was self-contained, except for the cockpit display and controls, 
and communicated to the aircraft through a MIL STD 1553B bus in the GR1's standard 
attachment points. The pilot could use the TIALD to select a target from either video or 
thermal imaging. After that point, it automatically tracked the target even when the 
aircraft maneuvered. The TIALD was just entering production when the  first units 
arrived in theater on February 10. It was used with the Paveway II laser-guided bomb to 
attack both shelters and bridges, although the Tornadoes concentrated on attacking 
aircraft shelters after February 13.731 
 This conversion to the use of laser guided bombs had major benefits in 
improving the effectiveness of the Tornado. Approximately 28% of the British precision 
bombing effort was eventually  devoted to striking shelters, but the Tornado also played 
an important role in attacking key targets in Iraq's lines of communication and providing 
precision bombing. It would never had played an important role if it had simply been 
shifted from using the JP233. Like all other aircraft that attempted to use radar bombing 
and free fall "dumb" bombs at altitudes well above 10,000 feet, bomb damage 
assessment showed its strike sorties had little effectiveness in such a mode. As the 
British commander, General Sir Peter de la Billiere put it,732  

"For the next week or so, the Tornado crews were tasked, still at night, against 
a variety of targets, including radar sites, petroleum refineries, and ammunition 
depots, all from medium altitude (around 20,000 feet), using radar to deliver 
free-fall 1,000 pound bombs...it was not possible for several days to obtain 
accurate battle damage assessment...because extensive cloud cover prevented 
satellites from contributing their photographic imagery. When BDA did 
become available, we see that the radar bombing had been largely ineffective. 
This was not surprising...the Tornado weapon system had been designed 
primarily for low level delivery....The Americans...found...their aircraft...were 
having no better success." 

 By the end of the war, Coalition air attacks destroyed up to 30-40% of the 
shelters with hard-target penetrating laser-guided bombs.733 They proved that the ability 
to successfully attack sheltered aircraft is a key lesson of the war. The most that Iraq 
could do in response was to move the rest of its aircraft in and out of different shelters, 
disperse them in fields, or make other attempts to play a "shell game" to hide them from 
Coalition attack. This limited Iraqi operations, however, to 10-15 minute dashes between 
airfields or flights to Iran and still did not ensure the survival of Iraq's remaining aircraft. 
According to some estimates, Iraq still lost a total of 403 aircraft, and 375 of its 600 hard 
shelters, by the end of the war . 
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 At the same time, this lesson merits some caveats. The use of laser-guided 
bombs requires the ability to operate relatively freely over the battlefield, and bad 
weather and smoke can greatly reduce the ability to use such bombs. In many conflicts, 
the use of such weapons would require next generation weapons with much longer 
ranges and smarter guidance kits.734 
 The combination of F-117s, F-111Fs, Tornadoes, and Buccaneers also tied up a 
substantial part of the Coalition's best aircraft, and the resulting forces still provided only 
limited resources to attack a total of 71 airfields. The Coalition damaged a total of 41 
airfields in Iraq and three airfields in Kuwait before the war ended, but shelter killing 
was a process of slow attrition -- not a quick method of defeating an enemy air force. 
The Coalition was still killing shelters at the end of the war. This is an important lesson 
to remember, particularly since other air forces may not be as week or passive, and other 
air defense systems may have more effective coverage of threat air bases. 
 The total of 403 Iraqi aircraft lost during the war, only included a maximum of 
141 destroyed in shelters and bunkers. The other losses consisted of 33-36 air-to-air kills, 
131 destroyed in the open, and 121 that escaped to Iraq.735 The effectiveness of Coalition 
air attacks on shelters was restricted by the fact that the Coalition could not launch a 
matching campaign from Turkey, the range-payload problems and added vulnerability in 
flying long missions deep into Iraq, and the need to concentrate F-15Cs in other areas.  
 At the same time, the Coalition suffered from an inability to determine which 
shelters had aircraft, and which attacks on shelters killed destroyed aircraft as well. The 
Coalition estimates of shelter damage may well be too high, and the estimates of aircraft 
killed in shelters may under-estimate the number of Iraqi aircraft that survived by 
dispersal into fields or populated areas. As is the case with virtually every aspect of the 
Gulf War, it is not possible to resolve many important issues because insufficient battle 
damage data exist to transform estimates into facts.  
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Table 6.9 
 

Iraqi Aircraft Seized by Iran after the Gulf War 
 

From the Iraqi Air Force                                     From Kuwait Airlines 

 

 24 Mirage F-1     

 24 Su-24 Fencer 2  767-200 

 40 Su-22 Fitter H 1  Airbus A300C4-600 

 4 Su-20 Fitter C 5  A310-200's 

 7 Su-25 Frogfoot 2  Boeing 767-200ER 

 4 MiG-23 Flogger F 2  Gulfstream IIIs 

 4 MiG-29 Fulcrum 2  BAe 125s 

 4 MiG-23ML Flogger G              

 1 MiG-23U Flogger C 14  Total 

 

 112 Subtotal 

 

 2 Boeing 747's              

 1 Boeing 707 

 2 Boeing 737's 

 1 Boeing 737 ? 

 5 Airbus 310's 

 1 Airbus 300 

 15 IL-76's 

 2 Mystere Falcon 20 

 3 Falcon 50's 

 1 Lockheed Jetstar 

 33 Sub-Total 

  

 145 GRAND TOTAL 

 

Source: Adapted from Jane's Defense Weekly, April 27, 1991, p. 684. 
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The Impact of Electronic Warfare 
 All of the previous counter-air activity involved electronic warfare, as did most 
of the Coalition air strikes discussed in the next chapter. Coalition electronic warfare 
(EW) capabilities played a critical role in winning air supremacy, and in allowing 
Coalition strike/attack aircraft to survive over the battlefield. At the same time, it is not 
possible to transform this lesson of the Gulf War into some precise ranking of the 
importance of electronic warfare capabilities relative to other Coalition activities.  
  Much of the unclassified data on electronic warfare provides only a limited or 
inaccurate picture of the role of such systems.736 More generally, the electronic warfare 
effort was only part of the effort to "blind" the Iraqi Air Force and ground-based air 
defenses. It interacted with a massive series of strikes on Iraqi air sensors and command 
and control facilities,  the F-4G Wild Weasel, Tornadoes, and other aircraft using anti-
radiation missiles. Further, special intelligence aircraft to the rear monitored Iraq 
communications and Iraqi radar activity. Some of these Coalition aircraft could instantly 
detect Iraqi radar activity, characterize the emitter, and locate it from deep behind the 
battlefield. They played a role in "blinding" the Iraqi forces by allowing the ABCCC and 
AWACS aircraft to guide strike/attack aircraft away from emitters and vector in aircraft 
with anti-radiation missiles. 
 Two key Coalition strike systems -- the F-117 and cruise missile -- did not 
require extensive  protection from electronic warfare, although the F-117 had protection 
from EF-111 jammers even in flying missions that minimized exposure to Iraqi radars. It 
used such support on the first day of the war, and in some of its later attack sorties.737 
Virtually all of the other strike/attack aircraft and helicopters, however, were protected 
by on-board EW electronics in the aircraft, pods mounted on the aircraft, and specialized 
electronic warfare aircraft that flew as escorts.  
 Many aircraft carried their own electronic warfare protection. This was true of 
many British, French, Saudi and US aircraft -- although the RAF was forced into a crash 
upgrade effort to provide electronic warfare capability. The RAF's Tornado GR1 did 
have the Marconi Sky Shadow jamming/deception pod, a radar warning and homing 
receiver, and dispensable chaff and flares. However, the RAF air defense variants of the 
Tornado F3 had a radar warning and homing receiver, but was not rigged to carry 
expendable chaff and flare countermeasures before the Gulf War, although the same 
aircraft supplied to the RSAF had such capability. This experience illustrates the level of 
risk inherent in underfunding first line combat forces in peacetime.738  
 The Jaguar had an adequate jamming pod and chaff/flare dispenser, but lacked an 
effective radar warning receiver. The RAF's Buccaneers, Chinooks, and Pumas also 
lacked effective radar warning receivers. New types of more effective radar warning 
receivers had to be rushed to the Gulf. Once the war began, both the Tornado and the 
Jaguar required modification to use radar absorbent materials, because the systems 
developed did not last through extended use, and were left as kits for application during 
the transition to full war time readiness. These problems illustrated the need to fully 
fund all aspects of wartime readiness. At the same time, the RAF found that it 
experienced unanticipated problems with its electronic warfare avionics because pilots 
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had routinely ignored system failures during peacetime. This again illustrates the need 
for full combat readiness.739 
 Specialized electronic warfare aircraft played a major role in the war for air 
supremacy. As Table 6.1 shows, the Coalition flew nearly 3,000 dedicated missions in 
this role, in addition to the tens of thousands of sorties other aircraft from other aircraft 
with their on-board EW systems or pods. Virtually all of these specialized electronic 
warfare aircraft were US aircraft. The US flew all but 80 of fixed-wing electronic 
warfare sorties during the Gulf War, which were flown by British Nimrod aircraft in the 
naval defense role.740 The only other specialized electronic warfare activity came from a 
French DC-8 Sarigue, a French EC-160, and two modified SA-330 Puma helicopters -- 
whose function and activity level remains classified.741  
 This dependence on specialized US electronic warfare assets is an important 
lesson for coalition warfare and cooperative security. Table 6.10 provides a "snapshot" 
of the strength, type, location, and role of such US aircraft on a typical day of the 
counter air campaign, and the total sortie activity by type during the entire war. As has 
been mentioned earlier, the US also employed two drones to support the electronic 
warfare mission by decoying radars, providing tactical deception, and designating 
targets. The BQM-74 was a drone used to decoy radars, and create confusion, by 
providing false targets. It was used extensively on the first night of Desert Storm and 
aided Wild Weasel targeting. It provoked a major reaction from Iraq anti-aircraft guns 
and missile batteries and surveillance radars.742 The TALD, or tactical air-launched 
decoy, was used extensively by US Navy and USMC aircraft during Desert Storm, and 
met roughly the same mission need as the BQM-74.743  
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Table 6.10 
 

US. Electronic Warfare Aircraft in the Gulf War - Part One 
 
Type/Location                         Service      . Type                      Number             Total Sorties Flown in War 
                                                                                                on Jan 20,91         By All Aircraft of Type 
 
Dedicated EW Aircraft Listed on January 20, 1991 
 
EF-111A Raven 
At-Taif, Saudi Arabia USAF EF-111A 18 
Incirlik, Turkey USAF EF-111A 18 
   36 1,105 
 
--The normal strength in theater was 24 aircraft. The EF-111 uses the AN/ALQ-99E jamming subsystem, 
which scans across frequency bands under computer or manual control. When threats are identified, it 
initiates countermeasures either automatically or under EW officer's control. Jammed the radars in the 
integrated Iraqi KARI air defense net. Often operated in direct support role because Iraqi air defenses were 
too weak to require stand-off jamming. Operated in the heavily defended areas around Baghdad, H2/H-3 
and Scud launch zones during the war. Has terrain-following capability and is able to keep up with 
strike/attack aircraft even in demanding high speed mission profiles. No combat losses and only one non-
combat loss. 
 
King Fahd Saudi Arabia USAF EC-130H 2 
Riyadh, Saudi Arabia USAF EC-130H 7 
Bateen, UAE USAF EC-130H 6 
Incirlik, Turkey USAF EC-130H 3 
   18 450 
 
EA-6B Prowler 
Aircraft Carriers USN EA-6B 27 1,126 
Shaikh Isa Bahrain USMC EA-6B 12 504 
 
--Capabilities similar to EF-111. Jammed the radars in the integrated Iraqi KARI air defense net, and 
tracking radars. Launched TALD decoys to lead Iraqi radar operators to emit, and jammed to force 
increased radar activity, so Iraqis could be attacked by HARM. Often operated in direct support role 
because Iraqi air defenses were too weak to require stand-off jamming. Operated in the heavily defended 
areas around Baghdad during the war. Some speed problems in keeping up with strike/attack aircraft. 
Could fire a maximum of two HARM. Accompanied virtually all USN air strikes into Iraq. Currently 
being upgraded along with the EF-111. 
 
F-4G Wild Weasel 
Shaikh Isa, Bahrain USAF F-4G 48 
Incirlik, Turkey USAF F-4G 12 
   60 2,683 
 
--Were used to accompany Coalition strike packages early in war, and then acted as "Weasel Police" to 
continuously suppress Iraqi radars by patrolling the area over the battlefield. Used HARMs to attack Iraqi 
radars, particularly air defense radars. 
 
F-16C 
 
Incirlik, Turkey, USAF F-16C 13 -- 
 
--Launched HARM missiles 
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Table 6.10 
 

US. Electronic Warfare Aircraft in the Gulf War - Part Two 
 
Type/Location                         Service      . Type                    Number             Total Sorties Flown in War 
                                                                                                on Jan 20,91         By All Aircraft of Type 
 
 
US Navy Special Purpose 
 
Jiddah, Saudi Arabia USN EA-3B 2 - 
Bahrain Itnl., Bahrain USN EP-3E 2 - 
Masirah, Oman, USN EP-3E 1 - 
Bahrain Itnl., Bahrain USN P-3B(RP) 2 - 
   7 
 
--Performed a wide range of naval jamming and electronic warfare functions.  
  
 
           Total in Theater on January 20, 1991 173 
 
Other Aircraft Not Counted Above: 
 
RC-135V Rivet Joint 
 USAF EC-135  24 
 
--Worked with AWACS and ground stations as electronic intelligence collection platform that provided 
enhanced awareness of enemy air and ground activity. Precisely located and characterize enemy radio and 
radar activity. Provided direct near-real time support to theater and tactical commanders in some cases. 
Flew standoff missions as close to Iraqi airspace as threats permitted. 
 
EC-130H Compass Call 
 USSOCCENT  EC-130 8 450 
 
-Were used confuse and disrupt Iraqi command and control communications, in either a manual or 
automatic mode. Gathered intelligence on Iraqi communications, and disrupted Iraqi voice systems. 
Provided 24 hour a day surveillance of Iraqi communications for 44 days. Air EW activity limited by lack 
of Iraqi air activity, but effectively jammed tactical air, anti-aircraft, artillery, surface-to-air missile, and 
battlefield communications. Supported EW training of US and Egyptian forces during Desert Shield. 
 
RC-12, RV-1D Quick Look,  
EH-60A Quick Fix  
IIB US Army - - - 
 
-Two fixed wing aircraft and helicopter providing  electronic support to forces in rapid flanking 
movements during ground campaign.  
  
 
Note: Some aircraft (F-4Gs and F-16Cs) were later used for other missions. 
Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, pp. 217-218; Thomas A. 
Keaney and Eliot A. Cohen, Gulf War Air Power Survey: Summary Report, pp. 184-185; Electronic 
Defense, May, 1991, pp. 37-39; Eliot A. Cohen, Gulf War Air Power Survey: Summary Report, pp. 184-
185; and Stan Morse, ed., Gulf Air War Debrief, London, Aerospace, 1991, pp. 36-37. Does not include 
related SIGINT and ELINT aircraft. Sortie data for some specialized EW aircraft not available. Sources 
disagree as to total number of each aircraft in theater. 
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January 27, 1991: "Air Supremacy" and Environmental 
Warfare 
 The full combination of Coalition air combat tactics, attacks on Iraq's ground- 
based air defenses, airfield attacks, and attacks on aircraft shelters was so successful that 
USCENTCOM declared that the Iraqi Air Force no longer existed as a combat effective 
force on January 27, and that Coalition forces had achieved air supremacy.744 The 
Coalition then proceeded to strike Iraqi ground targets with comparative immunity for 
the rest of the war.  
 Iraq found only two ways to retaliate. The first was the Scud campaign described 
in Chapter Eleven. The second was environmental warfare. While the timing is probably 
coincidental, Iraq began to flood the Gulf with crude oil on January 25 -- roughly the 
same time as its aircraft began to flee to Iran. This oil spill reached a level of several 
million gallons before two F-111Fs were able to use 2,000 pound GBU-15 bombs to 
destroy the pumping system and manifolds, and cut the flow of oil into the Gulf. Iraq's 
motives for these actions are uncertain.  
 Some experts feel that Iraq hoped creating an environmental crisis might help it 
terminate the war. Others feel that Iraq was seeking to show world opinion that it could 
retaliate against the Coalition in spite of the defeat of its air force, while others feel it 
may have felt that clogging the desalinization plants in the Southern Gulf could put 
pressure on the Southern Gulf states. In any case, this oil spill may be the first deliberate 
effort at "environmental warfare" in modern military history. It was followed by setting 
hundreds of Kuwaiti oil wells on fire, and it may have well set a precedent for 
environmental warfare in the future. 

The Cost of the Gulf War to the Iraqi Air Force 
 Important as Iraq's air losses were, they scarcely destroyed the Iraqi air force. 
While there are again significant differences in official US estimates, Table 6.11 shows 
a US Marine Corps estimate of Iraqi losses by Iraqi aircraft type: 
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Table 6.11 
 

Iraqi Combat Aircraft Losses in Desert Storm 
 

 

Aircraft Types                    Number on          Lost in           Total            Fled To Iran       Remaining on 

                                    January 12, 1991    Air Combat   Destroyed             March 1, 1991 

 

Mirage F-1 75 8 10 30 35 

Su-24 Fencer 25 0 2 14 9 

MiG-29 Fulcrum 41 5 9 7 25 

Su-7/17/20/22 Fitter 119 5 14 34 71 

MiG-25 Foxbat 33 2 8 0 25 

Su-25 Frogfoot 61 2 4 7 50 

MiG-23 Flogger 123 8 17 10 96 

MiG 21 Fishbed 208 4 16 0 192 

 TOTAL 685 34 80 102 503 

 

 

Source: Adapted by the author from Lt. General Walter E. Boomer, "Desert Storm, MARCENT 
Operations in the Campaign to Liberate Kuwait," U.S. Marine Corps Headquarters, August 31, 1991, and 
Eliot Cohen, ed., Gulf War Air Power Survey, Volume V, Part I, pp. 653-654 

 

  In spite of these losses, however, the Iraqi Air Force still had roughly at least 
30,000 men in 1995, including some 15,000 air defense personnel. It still retained 
approximately 330 to 370 combat aircraft -- although about half of the Iraqi aircraft 
counted in this total are probably damaged or lack spare parts and have limited or no 
operational combat capability. These totals also do not count the 112 Iraqi combat 
aircraft that flew to Iran and which were seized by the Iraqi government.745  In 1992, 
Iraqi Prime Minister Muhammed Hamzah al-Zubayed described this Iranian seizure as 
part of a plot by Iran that had begun before the Gulf War. He stated that, "we realize 
that all this (Iranian) enthusiasm and readiness to fulfill our demands (before the war) -- 
followed by a chapter of treason and treachery by Iranian elements -- was part of a 
prepared plan. Thus, all that plundering, burning, and destruction within the chapter of 
treason and treachery took place."746 
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 Iraq's total surviving inventory of combat aircraft seemed to include 6-7 HD-6, 
Tu-16, and Tu-22 bombers. It also included 130 J-6, MiG-23BN, MiG-27, Mirage F-
1EQ5, Su-7, Su-20, and Su-25 attack fighters; 180 J-7, MiG-21, MiG-25, Mirage F-
1EQ, and MiG-29 Air defense fighters; MiG-21 and MiG-25 reconnaissance fighters, 
15 old Hawker hunters, a surviving Il-76 Adnan AEW aircraft, 2 Il-76 tankers, and 
large numbers of transports and helicopters. Estimates of total surviving inventory by 
aircraft type vary sharply by source, but Iraq seems to have retained about 6 Tu-22, 1-2 
Tu-16, 30 Mirage F-1s, 15 MiG-29s, 60 MiG-23s, 15 MiG-25s, 150 MiG-21s, 30 Su-
25s, and 60 Su-17s, Su-20s, Su-22s.747  
 It is unclear how many air munitions Iraq retained after the Gulf War, and some 
estimates put this figure as low as 50%. Iraq still, however, retained significant 
numbers of modern air-to-air and air-to-ground munitions. These included  AA-6, AA-
7, AA-8, AA-10, Matra 530, Matra 550, and Matra Super 530 air-to-air missiles, and 
AM-39 Exocet, HOT, AS-11, AS-12, AS-6, AS-14, AS-301, AS-37, C-601 Silkworm 
air-to-surface missiles laser-guided bombs, and Cluster bombs.   
 Iraq also retained comparatively large numbers of combat-capable trainers, 
transport aircraft and helicopters, and remotely piloted vehicles. The trainers included 
some Mirage F-1BQs, 25 PC-7s, 30 PC-9s, 50-60 Tucanos (EMB-312s), 40 L-29s and 
40 L-39s. Transport assets included  a mix of Soviet An-2, An-12, An-24, An-26, and 
Il-76 jets and propeller aircraft, and some Il-76s modified to act as tankers. The 
remotely piloted vehicles (RPVs) included some Iraqi-made designs, Italian designs, 
and Soviet designs. It is unclear how effective Iraq was in using any of these RPV 
systems, but it did make use of them during the Gulf War.748  
 There is no expert consensus on Iraq's holdings of surface-to-air missiles, but Iraq 
also seemed to have retained a total of 20-25 Improved Hawk launchers seized from 
Kuwait, 130-180 SA-2 launchers, 100-125 SA-3 launchers, 100-125 SA-6s, 20-35 SA-
8s, 30-45 SA-9s, some SA-13s, and around 55-65 Crotale/Roland surface-to-air missile 
units. Some of these systems were operated by the army. in addition, Iraq had large 
numbers of man-portable SA-7s and SA-14s, and some SA-16s.749 
 Most of this equipment was operational, although the Improved Hawks are not 
generally included in this total. It is not clear whether Iraq had learned enough from the 
Jordanian officers that assisted it during the war, and during the initial period after the 
war, to operate its Hawks. It may also be avoiding any use of the weapons because it 
fears the US Would attack any captured hawks that showed signs of becoming 
operational.750 
 Iraq's ground-based defenses were concentrated around Baghdad, Basra, and 
Kirkuk, as they were during the pre-war period. Iraqi territory is too large to attempt 
territorial defense, and Iraq has always concentrated on defending strategic targets, and 
deploying air defense zones to cover critical land force deployments. Iraq did, however, 
redeploy some missiles to create surface-to-air missile "traps" near the "no-fly zones" 
that the Coalition established after the war. These traps were designed to attack aircraft 
with over lapping missile coverage when they attack launchers deployed near the no-fly 
zones.  
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 Iraq also made extensive efforts to improve its use of shelters, revetments, 
dummies, and other passive defenses. It had used such defenses since the beginning of 
the Iran-Iraq War, and deployed new decoys after the Gulf War in an effort to reduce 
its vulnerability. According to most experts, it repaired many of the bases and air 
facilities that were destroyed or damaged during the Gulf War. It has 16-20 major air 
bases, with H-3, H-2, and Al Asad in the West; Mosul, Qayarah, and Kirkuk in the 
north, Al Jarah, Talil, and Shaybah in the South, and 5-7 more bases within a 150 
kilometer radius of Baghdad. Many of these bases had at least some surface-to-air 
missile defenses.    
 Iraq was able to restore much of its battle control and management system, 
reactivate its damaged airfields, and even build one new military airfield in the 
South.751 Many of its shelter air defense and air force command and control centers 
remained operational, and its French-supplied KARI air defense communications and 
data-link system used fiber optic, and many of these links may have survived the 
bombing.752 Some radars and limited elements of Iraq's air defense C4I system were 
also operating, including such pre-war systems as the Soviet Spoon Rest, Squat Eye, 
Flat Face, Tall King, Bar lock, Cross Slot, and Thin Skin radars. Iraq also had Soviet, 
Italian, and French jamming and electronic intelligence equipment.  
 Most of Iraq's surface-to-air missile units, radars, automated data processing and 
transfer system, and central command and communications facilities had only limited 
operational capability. There is no way to know how many of Iraq's underground 
command and personnel shelters survived the war, and the various Coalition attacks on 
Iraq's air defenses that were made to enforce the security of the no-fly zones, but it 
seems likely that 50% to 66% survived the Coalition bombing campaign. 
 The fact that many Iraqi forces surviving the Coalition attacks is not surprising. 
They were never intended to destroy the entire Iraqi air force or to destroy -- as 
distinguished from suppressing Iraqi ground defenses. Yet, these survivals are also a 
lesson in the fact that conventional warfare still cannot easily destroy an enemy force, 
as distinguished from crippling its capabilities in a given conflict. Even "air 
supremacy" is relative. 

The Revolution or Non-Revolution in Defensive Air 
Warfare 
 There are obvious dangers in trying to select a few key lessons about the counter-
air and counter ground-based air defense campaigns during the Gulf conflict. This 
chapter has highlighted a number of major issues and uncertainties, and has touched on a 
number of aspects of the Gulf War that are not likely to be repeated in future conflicts. 
At the same time, several lessons do seem clear.  
 One is the value of the "edge" that the Coalition had, an advantage in beyond-
visual-range warfare, air defense aircraft, air-to-air missiles, anti-radiation missiles, 
precision target kill capability,  and C4I/BM capability. The history of Coalition air 
activity during Gulf War also makes it clear that the importance of this technical edge 
depended on matching training, tactics, readiness, and sustainability. It was the 
integration of many different technical elements into a sustainable and adaptable air 
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combat system that gave the Coalition so decisive an edge. In contrast, the Gulf War 
confirmed the lessons of many previous wars that any system dependent on ground-
controlled intercepts and fixed surface-to-air missile defenses is obsolete and ineffective. 
 In fact, the struggle for air supremacy indicates that the world's air forces may 
now be divided into two basic kinds of forces: Air forces that can integrate systems like 
the AWACS, fighters with full beyond-visual-range air combat capability, related 
intelligence and sensor capabilities, and related air combat training, and air forces that 
lack these capabilities. Whether or not this division constitutes a "revolution in military 
affairs" may be a matter of opinion, but it certainly seemed like a revolution in military 
affairs to the Iraqi pilots that attempted air combat. It is also a division that is likely to 
produce similar results, wherever a "First World" air force meets a "Third World" air 
force. 
 The Gulf War demonstrated that the Coalition had an equally decisive advantage 
in offensive counter-air and ground-based air defense suppression capability. It 
demonstrated that an air strategy based on sheltering and air base defenses is impractical, 
and is a recipe for defeat. Ultimately, Iraq could not hide, and it had to run. At the same 
time, the Gulf War revealed serious weaknesses in the kind of semi-automated and over-
centralized air defense system that Iraq possessed during the Gulf War. The 
vulnerabilities in Iraq's land-based air defenses are scarcely unique to Iraq. If anything, 
Iraq had a system far superior to most Third World systems and one with many 
automation and C4/BM capabilities superior to those in a Soviet-supplied system like the 
one operated by Syria.  
 The fact that the Coalition could improvise the mix of strike/attack and air 
defense systems necessary to win decisive air supremacy over Iraq in a matter of days is 
a critical lesson of the Gulf War that its also likely to be repeated wherever the 
qualitative differences between air forces are as great as those between the capabilities 
that the US and Britain deployed against those held by Iraq. 
 The Coalition's  defensive and offensive counter-air efforts also demonstrated the 
fact that readiness, tactics, training, ideas and boldness are at least as important as force 
numbers. Order of battle comparisons of weapons numbers and types are almost always 
failed intelligence, but the war for air supremacy shows just how important force quality 
really is. The Coalition did have time to mass decisive force in the air war. However, it 
was the matrix of many different Coalition qualitative advantages that decided the 
outcome, not force numbers, weapons performance specifications, or the size of an order 
of battle. 
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Chapter Seven: Offensive Air Power, 
Strategic Bombing and Preparation for 

the Ground Offensive 
 The offensive air campaign during the Gulf War was so successful that it raises 
important questions about the role that offensive air power can play in determining the 
outcome of future wars. The Gulf War was the first war where that air power was able to 
play a critical role in defeating a well-positioned ground force before supporting ground 
attacks began. It was also the first war in which aircraft had sufficiently advanced 
avionics and weapons to destroy large numbers of dug-in armor and artillery weapons  
 Air power played a critical role before the ground war began. From January 24 
until February 24, 1991, Coalition air forces were able to focus on destroying  theater 
and military targets like  the Iraqi ground forces in the Kuwaiti Theater of Operations 
(KTO), Iraq's elite Republican Guards units, its air bases and sheltered aircraft, and its 
hardened command and control facilities. At the same time they struck repeatedly  at 
strategic targets like military supply depots and biological, chemical, and nuclear 
warfare facilities. Iraq's only ability to retaliate consisted of launching modified Scud 
missiles against targets in Saudi Arabia and Israel.  
 By the time the ground war began, Iraqi ground forces had been hit by more than 
40,000 attack sorties. While studies since the war indicate that these strikes were 
substantially less lethal than USCENTCOM estimated at the time of the war,  the 
corrected US estimates still indicate that Coalition air power caused the desertion of as 
many as 84,000 Iraqi personnel, and destroyed 1,385 Iraqi tanks, 930 other armored 
vehicles, and 1,155 artillery pieces. They also indicate that air strikes severely damaged 
Iraq's nuclear reactor facilities, three chemical and biological weapons production 
facilities, and 11 storage facilities, 60% of Iraq's major command centers, 70% of its 
military communications, 125 ammunition storage revetments, 48 Iraqi naval vessels, 
and 75% of Iraq's electric power generating capability. It had cut Iraq's flow of supplies 
to the theater by up to 90%. 
 As has been discussed in Chapters Four and Five, this achievement is 
particularly striking because the Gulf War exposed serious -- but correctable -- problems 
in the way that the US had trained for the AirLand battle and in many aspects of its 
C4I/BM capabilities. It is also striking because of the transitional nature of much of the 
technology used in the air offensive, and because of problems in the strategic bombing 
effort and attacks on Iraqi ground forces that also are not likely to be repeated in future 
wars. 
 It is important to preface any examination of the lessons of the air war, however, 
with several caveats. First, future wars may not involve a scenario in which air 
superiority can be achieved in a matter of days, and where air forces can conduct a battle 
of attrition throughout the battlefield and the enemy's homeland virtually without 
challenge. Second, the air war was fought over an open desert, although under difficult 
weather conditions. This makes the analysis of the individual trends and lessons in the 
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offensive air campaign particularly important. While history does repeat itself with 
alarming frequency, such repetition is scarcely a basis for planning military forces and 
action.     

The Overall Structure of Coalition Offensive Air Power 
 Experts on air power and different air forces within the Coalition have used a 
number of different terms to describe the ways in which air attacks were structured and 
offensive missions were categorized and executed. In broad terms, however, the 
Coalition's offensive air strikes fell into five major groups: (1) the air attacks designed to 
win air supremacy described in the previous chapter, (2) attacks on Iraq's Scud missiles 
and weapons of mass destruction which are described in Chapter Eleven, (3) air attacks 
on strategic civilian targets and military targets in the rear, (4) attacks  on the forces in 
the KTO which were designed to prepare for the land battle, and (4) air strikes in 
support of the land battle.753  
 The overall structure of the Coalition's offensive air effort is summarized in 
Table 7.1, although such figures should be approached with caution. While percentages 
of sorties give a rough measure of the weight of effort, they say little about the quality of 
that effort. Hardened targets and targets deep inside Iraq were much harder to attack. 
Similarly, there is no real separation between civilian and military in modern war. Many 
C4 targets were military, as were many lines of communication (LOC) targets.  
 The Coalition had considerable success in attacking all of these target categories 
during the Gulf War, and more success than air power achieved in previous wars. In 
each case, however, studies since the Gulf War have shown that air power did not reach 
the level of performance claimed during and immediately after the war, and that the 
Coalition experienced operational problems and complications. Some of the reasons for 
these problems have been covered in the previous discussion of intelligence, targeting, 
and battle damage assessment. This analysis focuses on lessons in terms of the 
effectiveness impact of the strategic bombing effort, the effort to attack Iraqi ground 
forces before the war, and air attacks on Iraqi ground forces during the conflict.  
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Table 7.1 
 

UN Coalition Air Strikes by Mission During Desert Storm 
 

Type of Mission or Target                             Number of Strikes Flown               Percent of Total 

 
Strategic - Largely Civilian 
 Leadership 260 0.6  
 Electric Power 280 0.6 
 Oil/Refinery/Fuel 540 1.3 
 Telecoms/C4 580 1.4 
 LOCs 1,170 2.8 
      Total 2,830 6.7 
 
Strategic - Largely Military 
 Military Industry 970 2.3 
 Nuc/Chem/Bio 990 2.3 
 Scuds 1,460 3.5 
 Naval Targets 370 0.9 
      Total 3,790 9.0 
 
Counter-Air 
 Airfields 2,990 7.0 
 Air Defense (KARI) 630 1.5 
 Surface-to-Air Missiles 1,370 3.2 
      Total 4,990 11.8 
 
Against Iraqi Ground Forces 23,430 55.5 
 
Total Categorized by Mission 35,040 82.3 
  
Uncategorized (Largely against ground forces) 7,200 17.1 
 
Total 42,240 100% 
 
Note: Some statistics ignore the unallocated sorties, and produce different figures. There are unexplained 
errors in the source material, which talk about a total of 35,018 allocate sorties, and 5,660 which could not 
be categorized. 
Source: Adapted by the author from data in Eliot A. Cohen, Gulf War Air Power Survey: Volume II, Part 
II, p. 148. 
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Airpower in Transition: The Role of Key Weapons and Technologies 
 Technology played a critical role in shaping the effectiveness of offensive air 
power during the Gulf War, although it is difficult to put the impact of given 
technologies in perspective. The Gulf War involved the most advanced mix of 
technologies ever used in air warfare, but much of this technology was "transitional" in 
the sense that the US planned to acquire much more effective aircraft, avionics, and 
weapons in the future. While television coverage of the war often gave the impression 
that all of the air systems the Coalition employed were actually part of a high technology 
force, most Coalition offensive missions were flown by aircraft with avionics that had 
important limitations, and most mission dropped unguided or "dumb" bombs. Even 
many of the aircraft that delivered precision munitions did not have the all of the highly 
sophisticated attack avionics or survivability necessary to achieve consistently accurate 
delivery of their weapons.  
 As a result, any lessons drawn from the use of offensive air power during the 
Gulf War must be viewed from the perspective that the Gulf War occurred at time when 
offensive air technology was evolving towards much more sophisticated and capable 
forces. This was particularly true in the case of the US. Many of the C4I/BM systems, 
aircraft, and munitions that US air units used during the war were in the process of 
change when it occurred,  and the war has since led the US to accelerate many of these 
changes.  
 US air forces are already very different from the forces employed during the 
Gulf War. Other air forces -- including those of Britain and France are also making 
important changes in their offensive technology. In fact, the impact of the Gulf War in 
accelerating the transition to new offensive air technologies are equally important 
lessons of the war as the impact of any of the technologies actually employed during the 
conflict. 

No Aircraft is Smarter than its C4/BM system 
 This transition is particularly important in terms of battle management capability. 
As Chapters Four and Five have shown, the Coalition had to use a  C4I/BM system with 
many limitations. The US provided advanced capability to characterize and target radar 
and other emitters, but the C4I/BM systems available were not capable of transmitting 
much of this information with anything like the efficiency of systems under 
development. Imagery and SIGINT data rarely reached the combat unit in a useful form. 
Even the most advanced strike aircraft operated under the constraints imposed by the 
system's limits in "netting" and "connectivity". 
 While the C4I/BM system used in the Gulf War was the most modern and 
effective system ever used in air warfare, critical gaps existed in theater communications 
and reconnaissance capability. Systems like the JSTARS were only employed on an 
experimental basis with uncertain "netting" into the overall battle management system, 
and went into action with only part of their planned capabilities operational. Aircraft 
could not benefit from a realistic battle damage assessment system, and much of the 
intelligence used for targeting was wrong. 
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 These problems have already led the US to begin extensive changes in many 
aspects of the C4I/BM system used in the Gulf War. Virtually every aspect of joint 
doctrine has been revised, and a major effort is underway to make all aspects of the 
USAF, US Navy, and US Marine Corps air C4I/BM system fully interoperable. The 
basic structure of the JFACC and ATO are being preserved, but the ATO process is 
being automated and reorganized to provide far more speed, integration, and adaptability, 
to provide more capability in joint and coalition warfare, and to provide more 
sophisticated, interoperable, and quick-reacting communications, computer, and 
intelligence support.  
 Systems like the JSTARS are being improved in computing capability, software, 
satellite communications, and real-time data link interface with ground stations and 
aircraft like the E-3A and ABCCC.754 New all-weather and night sensors, and digitized 
electronic dissemination capabilities, are being added to reconnaissance aircraft like the 
U2-R and RC-135 Rivet Joint. A new Contingency Airborne Reconnaissance System 
(CARS) was established in October, 1994, to improve the timeliness and quality of 
tactical reconnaissance products, and to give field commanders and aircrews the same 
target information and battle damage assessment data for mission planning and 
execution. This will involve a major shift in the distribution of imagery data and 
intelligence information to what is called a "5D architecture" or demand-driven direct 
digital dissemination.  
 While improvements in battle damage assessment capability are proceeding 
more slowly, the US has established a unified Defense Airborne Reconnaissance Office 
that will develop a unified airborne reconnaissance architecture, and DIA and the Joint 
Staff are attempting to develop a common doctrine for BDA and a contingency 
capability to project effective BDA capability for major regional contingencies. The US 
has also established a battle damage assessment cell in the National Military Joint 
Intelligence Center (NMIC) to provide a single, fused, all-source, national level 
assessment to the supported command. Regular exercises of this system will be made 
part of US joint warfare exercises, and subordinate command specific  capabilities are 
being developed by the US Central Command, Atlantic Command, Pacific Command, 
and Southern Command.755 

The Strike/Attack Aircraft in the Gulf War: Mission 
Packages and "High-Low" Capabilities 
 Coalition strike/attack aircraft used a mix of new and old technologies. The 
Coalition introduced a wide range of new technologies to air warfare during the Gulf 
War. The UK made the first combat use of its Tornado strike aircraft and JP233 airfield 
suppression munition. The US used the F-117 stealth fighter and Tomahawk cruise 
missiles to strike against heavily defended targets. US bombers launched Conventional 
Air-Launched Cruise Missiles (CALCMs). At shorter ranges, the US Army fired the 
Army Tactical Missile System (ATACMS) missile.756 The US also used air power to 
"own the night". Key aircraft like the F-117, F-111E/F, A-6, and F-15E flew almost 
entirely at night, and the US adjusted the launch schedule for its TLAMs to fire them 
during the day to keep up constant pressure on Baghdad. The US used the E-3A 
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AWACS and airborne refueling to achieve extremely high sorties rates and concentrate 
up to 600 aircraft in the air at the same time.757  
 At the same time, Coalition air power employed many less sophisticated systems. 
As Tables 7.2 and 7.3 show, the Coalition employed a "high-low" mix of aircraft. These 
included attack aircraft like the Jaguar, F-5, AV-8B, F-18, F-18A/B, A-10, and AH-1W. 
In many, however, simpler platforms had special capabilities that gave them exceptional 
effectiveness in given missions. The Coalition used smart aircraft to drop "dumb" bombs, 
and relatively old aircraft with modern avionics to deliver smart strikes. Aircraft like the 
Tornado and F-15E used radar bombing to drop "dumb" bombs. Aircraft like the F-111 
had their origins in the 1960s, but had been upgraded to the point where they were 
among the most advanced strike aircraft available.  
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Table 7.2 
 

The Role of Key Strike/Attack Aircraft During Desert Storm 
 
Type of Aircraft             Number of Aircraft        Total Sorties Flown    Percent of Total 
                                    in Theater                                                 Sorties Flown 
USAF  
A-10 132 8,034 14.8% 
B-52 66 1,741 3.2 
F-15E 48 2,172 4.0 
F-16 244 13,087 24.2 
F-111E 18 458 0.8 
F-111F 64 2,423 4.5 
F-117 42 1,299 2.4 
Total 614 29,214 53.9 
 
USN 
A-6 95 4,824 8.9 
A-7 24 737 1.4 
F/A-18 89 4,449 8.2 
Total 208 10,010 18.5 
 
USMC 
A-6 20 795 1.5 
AV-8B 86 3,359 6.2 
F/A-18A/C/D 84 4,939 9.1 
AH-1W (50) - - 
AH-64 (274)                     ____-__- 
Total Fixed Wing 190 9,093 16.8 
 
US Special Operations Command 
 AC-130 4 104 0.2 
Total US. 1,016 48,421 89.3 
 
Saudi Arabia 
  Tornado 24 667 1.2 
   F-5 87 1,129 2.1 
 111 1,796 3.3 
Britain (RAF) 
   Tornado 39 1,644 3.0 
   Jaguar 12 600 1.1 
   Buccaneer 12 226 0.4 
 63 2,470 4.6 
Kuwait 
   A-4 20 651 1.2 
   Mirage F-1 15 129 0.2 
                                                   35       780 1.4 
 
France - Jaguar 24 571 1.1 
 
Bahrain - F-5 12 122 0.2 
 
Italy - Tornado 10 224 0.4 
Total Allied 155 5,963 11.0 
                                               _____                   ______ 
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Total Coalition 1,595 54,176 100% 
 
Note: Only includes aircraft that flew at least 100 sorties, and aircraft in theater, or Incirlik, Moron, 
Fairford, and Diego Garcia. Some sorties in other missions and sorties where aircraft aborted are counted. 
The AH-64 totals include US Army AH-64s. The aircraft totals shown are the peak deployed strength. The 
reader should be aware that a careful review of the data bases currently available indicates that calculating 
accurate percentages of total attack sorties flown is not possible without additional data. The percentages 
shown are only for fixed wing aircraft flying over 100 sorties. 
Source: Adapted by the author from Thomas A. Keaney and Eliot A. Cohen, Gulf War Air Power Survey: 
Summary Report, pp. 184-185, 199. 

                     

Precision and Non-Precision Offensive Aircraft 
 These "high-low" capabilities also affected the precision with which Coalition 
aircraft could strike. The USAF concluded after the war that only about 200 of the 
aircraft in the theater could attack with precision guided munitions, and only 7% of all 
the munitions used were precision weapons.758  
 This still, however, gave the Coalition a mix of aircraft with considerable 
precision strike capability. The F-117 flew 2.4% of the Coalition's attack sorties, the F-
111 flew 5.3%, the F-15E flew 4.0%, the Tornado flew 4.6%, and the A-6 flew 10.4%. 
As a result, Coalition aircraft with advanced precision strike capability flew 27% of all 
offensive sorties -- although these aircraft did not always deliver precision guided 
weapons. A number of other aircraft had considerable precision strike and all-
weather/night capability, and any effort to make clear distinctions between aircraft 
quality is complicated by the fact that the level of accuracy that could be achieved with 
or without smart weapons varied according to the equipment on individual aircraft.  
 For example, Table 7.3 show that a wide mix of different types of new and old 
aircraft could deliver laser-guided bombs. The key aircraft that could use such bombs 
were the F-117, F-111F, A-6, F-15E, French Jaguars, Saudi F-5s, and some British 
Tornadoes. The F-15E only acquired laser designation capability after the aircraft had 
been deployed to the theater, and the Buccaneers, French Jaguars, and Saudi F-5s could 
only use laser guided bombs in daylight. British Buccaneer aircraft were used to laser 
designate targets for accompanying Tornado aircraft. At the same time, some newer 
types of aircraft could not deliver laser guided weapons. The aircraft which could not 
designate laser bombs included the F-16, F/A-18, B-52, A-10, AV-8B, A-7, F-111E 
(flown from Turkey), A-4, British Jaguar, and most British Tornadoes.759  
 Coalition aircraft differed sharply in their ability to use "smart" avionics to  
accurately deliver unguided or "dumb" ordnance.  Improvements in avionics since the 
time of the Vietnam  War had provided some Coalition aircraft with greatly improved 
all-weather and night attack capability -- as did similar steady improvements in the 
capability of ground mapping, terrain avoidance, and night viewing devices since the 
1960s. Although the A-6A first demonstrated the ability to use such aids for low altitude 
penetrations in late 1965, and the F-111A made its first penetrations in 1972, the 
avionics and sensors on UN Coalition aircraft were far more sophisticated, reliable, and 
accurate by the time of the Gulf War than they had been in the past. 
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  The Coalition still, however, encountered problems in using "dumb" ordnance 
which varied sharply by aircraft -- particularly when it used radar bombing. The 
Tornado, F-111, F-15E, B-52, A-6 -- and to some extent the F-16 and F/A-18 -- had all-
weather radar delivery capability. Depending on the aircraft, they could use radar to look 
through night or cloud cover and to provide an image of the target area. The accuracy of 
this mode of delivery varied sharply, however, depending on the specific avionics on 
each aircraft, and radar bombing did not prove to be as accurate as infra-red assisted 
bombing.  
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Table 7.3 

 
Bomb Capabilities of Key Coalition Aircraft By Type 

 
Aircraft      Visual Bombing      Radar       LGB Self         Air-to-Air           Comments 
                 Day      Infrared    Bombing   Designation      Swing Role 
 
 
TLAM/CALCM     Day/night precision pre-
       programmed strike 
capability 
 
B-52   X   High bomb load, for 
      area targets 
 
F-117  FLIR/ X   Night/AWX capability; 2 X 
  DLIR    2,000 lb. bombs. Very 
accurate 
 
F-111F X Pave X X  Night/AWX capability; Large 
  Tack     bomb load 
 
F-111F X  X   Night/AWX capability; 
analog 
       avionics 
 
Tornado  X  X TLIAM  Only some had LGB pods 
 
F-15E X LANTIRN X X X FLIR designator pods 
 
A-6E X TRAM X X  SEAD role with HARM; 
Only      limited LGBs deployed on 
ships 
 
F/A-18 X  X  X Dual role fighter 
 
F-16C X LANTIRN X  X LANTIRN for two squadrons 
 
A-10 X X    Limited night capability with 
      Maverick 
 
Note: The F-111F and F-111E can use IR-guided air-to-air missiles in the self-defense mode. 
Source: Adapted from Eliot A. Cohen, ed., Gulf War Air Power Survey, Volume IV, Part I, p. 270. 
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The Value of Mixed Packages of Aircraft 
 Yet, the Coalition's offensive air capabilities cannot be analyzed simply in terms 
of the performance characteristics of individual aircraft. The Coalition found tactical and 
technical ways to compensate for some of these problems by mixing different types of 
aircraft. The Coalition created "packages" of different aircraft in mission-oriented 
packages where one type of aircraft could support another, or where the limits of a given 
type of aircraft's capability were offset by specialized missions and mission support. It 
sent out flights of air defense, air offensive, electronic warfare, and special purpose 
aircraft that varied according to the nature of the target and the difficulty of attacking it, 
often drawing on aircraft from different countries and services. In fact, one of the 
lessons that the US learned from its offensive operations during the Gulf War was the 
need to organize and train its forces in such mission packages as part of their normal 
peacetime activity. 
 The Coalition also steadily improved its ability to match the capabilities of a 
given aircraft to given targets or sectors of the battlefield, and to use scout aircraft to 
compensate for limitations in avionics and precision strike capability. As the following 
discussion shows, such tactics could not compensate for important limitations in aircraft 
performance capability. They also often meant that much larger numbers of sorties had 
to be flown to support less sophisticated or stealthy aircraft in attacking given targets 
because of the need for more escort and supporting aircraft. Nevertheless, the Coalition 
exploited the fact that aircraft do not fight wars, air forces do. It demonstrated the fact 
that its ability to exploit the full "force on force" capability of a given air force that 
determines its success in offensive operations. In fact, one of the lessons of the Gulf War 
is that the effectiveness of weapons is not simply a matter of the technical sophistication 
of individual weapons, but the ability of a given side to mix different weapons and 
technologies to best achieve a meaningful strategic or tactical purpose.  

Simultaneous, Constant, and Cumulative Pressure 
 The range of "high-low" capabilities shown in Tables 7.2 and 7.3 also gave the 
Coalition the ability to use a wide range of different aircraft to maintain simultaneous 
offensive pressure over the KTO and much of Iraq. There is no way to quantify the 
impact of this pressure on Iraqi forces and war fighting capability, any more than there is 
a way to quantify the shock effects of air strikes as distinguished from their damage 
effects. It is clear, however, that Iraq never was free of pressure from offensive air 
power from the beginning of Desert Storm to its end. Night did not halt Coalition 
operations. Weather gave only brief respites. Iraqi forces in the rear came under the 
same intense pressure as Iraqi forces in the forward area, and dispersed Iraqi forces came 
under attack as well as rear area facilities and the Iraqi economic infrastructure that 
supported military operations.  
 Quantifiable or not, it is obvious that day after day of 24 hour-a-day air attacks 
had to have a powerful cumulative impact on Iraqi forces. This point must also be kept 
in mind in evaluating the impact of air power during the air campaign, in preparing the 
battlefield, and during the Coalition land offensive. The impact of air power cannot 
simply be measured in terms of the sortie totals shown in Table 7.1 or the damage 
estimates discussed in Tables 7.9 and 7.11 It must be measured in terms of the 
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understanding Coalition air power succeeded in keeping up simultaneous, constant, and 
cumulative pressure on Iraqi forces. 

 The Role of Bombers: The B-52 
 The B-52 is a good example of the strengths and weaknesses given aircraft had 
in using smart avionics to deliver "dumb" weapons. The new US B-2 stealth bomber was 
not operational at the time of the Gulf War, and the B-1 had severe operational problems. 
These problems included training, serious mechanical reliability problems, the inability 
to use cruise missiles because of arms control agreements, and electronic warfare 
problems that meant the fact its minimum radar cross section was at least that of a small 
fighter. The B-1 was also limited to the delivery of dumb bombs. It could only deliver of 
84 Mark 84 500 pound air inflatable retard bombs under conditions that spread the 
bombs over a narrow oval with a maximum area in excess of 1,700 feet.760  
 In contrast, the older B-52G was capable of delivering high volumes of 
munitions delivery in day, night, and poor weather. It could lay down a dense cell of 
cluster bombs over a square area. It had an upgraded electronic countermeasures suite, 
low light level TV and FLIR, and an advanced offensive avionics system and integrated 
conventional stores management system. The B-52 could use radar, navigational aids 
like the Global Positioning System, and improved bomb delivery avionics to strike at 
area targets with something approaching an order of magnitude with more accuracy than 
in Vietnam. They could also carry up to 70,000 pounds of mixed ordnance: Each B-52 
could carry 51 500 pound bombs, 51 750 pound bombs, or 18 2,000 pound bombs.761 
These improvements made the B-52 much more effective in striking at area targets when 
they were concentrated and sent on repeated missions than during Vietnam.   
 The USAF used 68 B-52Gs in the Gulf War, and they flew 1,741 missions and 
dropped 27,000 tons of munitions -- about 29% of the total Gulf War tonnage.762 They 
flew 79 sorties against airfields, aircraft on the ground, and airfield support structures. 
They flew 954 sorties against chemical and nuclear sites, railroad yards, logistics sites, 
barracks, airfields, weapons sites, scud missile sites, power plants, military industrial 
sites, Republican Guards forces, and Iraq's air defense system. They also flew 527 
sorties against  Iraqi C4, armor, infantry and mechanized infantry, minefields, logistics, 
tactical vehicles,  ammunition supply points, and in psychological warfare missions. 
These missions were often directed against Iraq's forward defenses, and about 70% of all 
B-52 missions were directed against some aspect of Iraqi ground forces.763 
 The B-52G's ability to keep up a constant volume of attacks in poor weather and 
at night helped to ensure that Iraqi forces were kept under pressure 24 hours a day. B-
52s dropped more than 72,000 weapons, and only one aircraft was damaged. At the start 
of the air campaign, seven B-52s flew 14,000 miles, on 35 hour missions, to deliver 35 
AGM-86C conventional air-launched cruise missiles (CALCMs). These missiles were 
specially modified versions of the AGM-86C, which replaced the nuclear warhead with 
conventional high explosives, although they were the  only  CALCMs to be used in the 
war. The B-52s did, however, use Vietnam-era "dumb" bombs and cluster bombs in all 
missions after the first day of the war. 
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 The B-52s also shifted their methods of attack in ways that reduced their 
effectiveness after the first days of combat. B-52 crews flew low altitude night 
penetration missions for the first three days of the war -- using GPS and night vision 
goggles.  From the fourth day on, however, they normally flew high altitude mission 
packages. They bombed from over 30,000 feet, sometimes supported by electronic 
warfare and HARM equipped aircraft.  
 Using higher altitude deliveries and HARM aircraft allowed the bomber to 
penetrate far more easily into Iraqi airspace.764 However, the resulting shift to high 
altitude bombing later proved to have created serious problems in terms of accuracy. B-
52 crews were trained almost exclusively for low altitude delivery and sometimes had 
problems in bombing effectively or in flying in formation. Most bombs proved to have 
missed their targets by greater than expected distances, and jammers suited for high 
altitude missions had to be improvised and deployed. The B-52s required massive 
munitions stocks and extensive refueling support.765  
 USAF studies after the Gulf War could not make meaningful assessments of the 
damage done by B-52 sorties. A senior analyst leading one USAF study described the 
quality of BDA as "so awful that there simply is no way of reconstructing what 
happened."  It is clear, however, that the B-52s flew 37% of all their sorties against the 
Republican Guards using dual-fused Mark 82 bombs or CBU-87s. Interviews and post-
war battle damage assessment reviews indicate, however, that they had surprisingly little 
killing effect on targets like the Republican Guards armor, artillery, and rear area 
positions which had shelters or small dispersed facilities.  
 It is less clear how effective B-52s were in attacking the Iraqi barriers, berms, 
and wire in the forward area, or in attacking the Iraqi forces fleeing north out of Kuwait. 
Interviews do not indicate, however, that the B-52Gs a high rate of destructiveness or 
lethality. The B-52 also had problems in quickly destroying area targets. It took 68 
sorties and 3,000 bombs between February 10-27, 1991, to reduce the single large Iraqi 
weapons manufacturing center at Taji north of Baghdad to the point where it required 
near total reconstruction.  
 The USAF claimed after the war that, "B-52 support must be measured not just 
in terms of direct hits or physical damage, but in terms of the psychological effects it 
produced."766 There is considerable truth to this claim, and the B-52s also affected 
morale by delivering large numbers of psychological warfare leaflets. It is unclear from 
some of the evidence, however, as to whether the USAF actually found the B-52 strikes 
had a major psychological impact on Iraqi POWs, or concluded that the B-52 strikes had 
a major psychological impact on Iraqi POWs on the basis of limited interview data.767 
 At the same time, future strategic bombing efforts may be considerably more 
lethal than the B-52G strikes during the Gulf War. The USAF developed a bomber "road 
map" after the Gulf War that called for equipping its bombers with greatly improved 
sensors, navigation and targeting capabilities, smart stand-off ordnance and more lethal 
area munitions.  It has  advocated restructuring its bomber force to give it area munitions 
with smart submunitions, and advanced air-to-surface conventional weapons with stand-
off ranges against any Third World target. It is considering equipping the B-52H with 
weapons like the AGM-137 Triservice Standoff Attack Missile, and with a GPS 
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capability to deliver the Joint Direct Attack Munition guided bomb.768 The USAF is also 
seeking to give the B-52 and B-2 greatly improved near-real time target acquisition 
capability against a variety of land targets, stand-off weapons,  smarter and more lethal 
area munitions,  and improved penetrator, hard target, and smart point target 
munitions.769 While such developments are encountering growing funding problems, 
they still seem likely to improve the effectiveness of US bombers.770 
 There is much to be said for improving the lethality and effectiveness of bombers 
in regional conflicts, but it also is not clear that the USAF has always responded 
properly to the lessons of the Gulf War. Some of the rationale presented to date depends 
heavily on major advances in C4I/BM and targeting capabilities against land forces 
which do not seem to be programmed in US defense plans, and even more significant 
advances in a number of classified air-to-surface munitions. While this rationale is 
sometimes related to the lessons of the Gulf War in USAF literature, the supporting 
analysis sometimes seems to be little more than the product of the USAF's "bomber 
bureaucracy's" search for a new mission in the post-Cold War era than a realistic effort 
to learn from the conflict.771  

Quasi-Precision: Radar and Infrared Assisted Bombing 
 Part of the problems that the B-52 encountered during the Gulf War were 
common to all aircraft that used radar bombing. It became clear after the war that high 
altitude radar bombing often proved too inaccurate to be lethal. Wind, navigation 
problems, and a variety of avionics problems increased delivery errors. These navigation 
problems in approaching the target with the precision required for radar bombing were 
serious enough so that even the F-15E and F-111F are being upgraded with GPS and/or 
improved inertial navigation systems. The inherent problems in radar bombing were also 
compounded by the decision to bomb from medium altitudes after the third day of the 
war. This decision occurred after several aircraft were lost in low altitude penetration 
mission, but it meant that most Coalition aircraft had to fly missions for which they were 
not trained, and where minor navigation errors could become serious.772  
 Radar bombing did have considerable success against some area targets, but was 
rarely effective in destroying targets when a few aircraft made a single raid on an area 
target, and had little capability to attack point targets. Radar bombing could not be used 
at all against small targets like dispersed ground forces, air defense units and bridges. 
While experts disagree on their detailed assessment of the damage effects inflicted from 
radar bombing, many of those interviewed felt that bomb damage assessment data 
indicated limited effectiveness in many attacks.  
 Infrared-assisted delivery of unguided weapons seems to have proved more 
effective than radar-guided bombing when advanced IR avionics were used, when the 
pilot used IR guided weapons or did not need to locate a small point target, and when the 
aircraft could fly profiles that allowed accurate target acquisition and weapons release. 
IR delivery, however, was most effective in delivering laser guided bombs.773 Improved 
FLIR and laser-designator systems made night and all-weather target acquisition and 
tracking much easier for aircraft like the F-117, F-111F, and A-6E.  
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 All of the F-15s in the theater, and two squadrons of F-16s used the new 
AN/AAQ-14 low-altitude navigation and targeting infrared for night (LANTIRN) 
system, although only six F-15Es could be equipped with the full LANTIRN system, 
which included the AN/AAQ-14 targeting and designator pod. F-15s often dropped 
dumb bombs. 
 The LANTIRN proved to be extremely successful, although only a 
comparatively few targeting pods were available during the war, and training and 
doctrine for making effective use of the full LANTIRN system was still evolving. The 
F-15E, for example, could use LANTIRN to achieve an 80% hit rate under ideal 
navigation and weather conditions -- although the limited number of designator pods 
sharply reduced the number of missions that could be flown with precision strike 
capability.  

 Modern Strike Fighters: The Role of the F-15E774 
 The 48 F-15E multirole fighters that the USAF deployed to the Gulf illustrate a 
different level of strike/attack capability. They were the most advanced strike fighters in 
US inventory, and the squadrons sent to the Gulf had just reached operational readiness 
when they were deployed to the Gulf.775 They provided a combination of highly 
sophisticated APG-70 radar that could pick out many land targets while a LANTIRN 
infrared night navigation system gave the F-15E some of the most advanced night attack 
capabilities of any fighter in the Coalition, and a two man crew -- where one officer 
could concentrate full time on attacking the target.776  
 Most F-15E missions were conducted at night.777 During these missions, the F-
15Es were sometimes assisted by JSTARS, and radar mapping allowed them to locate 
their target within 50-100 feet at ranges of 10 miles. The limited number of F-15Es 
equipped with the targeting pod for LANTIRN could then acquire targets with 
considerable precision. They could destroy point targets with great effectiveness on clear 
nights using laser guided bombs. These avionics also made the F-15E one of the few 
systems capable of providing useful damage assessment data at the tactical level.778  
 F-15Es could carry a wide range of munitions. They could carry four GBU-10 
2,000 pound laser guided bombs, eight GBU-12 500 pound laser-guided bombs, six 
CBY-87 cluster bombs, or 12 Mark 82 bombs on a single deep strike mission. In 
practice, laser- guided bombs proved to be the most effective munitions, and the F-15E 
demonstrated that it could release the GBU-10 at altitudes of over 15,000 feet, and at 
ranges of over 4 miles and still achieve considerable accuracy. 
 F-15Es flew 2,172 sorties during Desert Storm for only two losses. They 
delivered a total of 1,700 GBU-10 and GBU-12 500 pound and 2,000 pound laser-
guided bombs. On several occasions, two F-15Es configured with the full LANTIRN 
system destroyed a confirmed total of 16 armored vehicles, using eight laser-guided 
bombs, each on a single mission.  F-15Es with LANTIRN sometimes hit targets within a 
10-foot area, and even destroyed one Iraqi helicopter using a laser guided bomb. The 
superior all-weather capabilities of the F-15E also made them the key fighter attacking 
the Iraqi forces fleeing towards Basra on the so-called "road of death."  
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 Some senior USAF commanders in the Gulf War felt that the F-15E was far 
more effective than either the F-16 or F/A-18 because of its high range-payload 
capability, sophisticated electronics, and the ability of a two-man crew to handle the 
work load of demanding attack missions. They remarked that official analyses of the 
lessons of the war sharply understated the value of a second crew member, as well as the 
value of giving fighters the capability to strike deep, and operate in the target area for 
long periods of time without refueling. One senior USAF officer involved in planning 
and managing the air campaign described the Air Force's decision to limit procurement 
of the F-15E, and rely on upgrades of the F-16C as a critical mistake that would, "cripple 
key aspects of our force posture for decades to come."779 
 The F-15E would almost certainly have had even more impact on the war if more 
F-15Es had the full LANTIRN system, and so many F-15E missions had not been 
reallocated to the Scud hunt. They would also have been more effective if they had been 
given adequate time and intelligence support for mission planning. Further, sudden 
changes to the ATO seriously degraded the effectiveness of F-15E missions. One F-15E 
analyst stated,780 "Time needed to plan air interdiction operations is critical. Aircrews 
need to have ATO changes at least six hours prior to take-off in order to plan 
interdiction missions properly. On several occasions ATO changes were received with 
little or no time to plan, brief, and upload the appropriate munitions. Aircrews became 
less effective...."  
 This need for better support for mission planning and briefings, better 
intelligence support, and better command-level understanding of the real-world needs of 
aircrews at the tactical level is a major lesson of the Gulf War, and applies to F-111 and 
F-117A operations, as well. Officers flying F-117As noted that, the amount of daily 
changes that the were made in the ATO became almost overwhelming." 781   

Old Platforms: Modern Avionics: The F-111F 
 The F-111F  another key strike aircraft, capable of precision, radar, and infra-red 
assisted bombing. The US used a total of 84 F-111s, with 66 F-111Fs in Saudi Arabia 
and 18 F-111Es in Turkey. All of the F-111s were supersonic variable wing strike 
aircraft with terrain-following radars, inertial navigation systems, and radar bombing 
capabilities that could attack at low altitudes at night and in all weathers. They had two-
man crews with a separate weapons officer, a high range-payload, speeds up to Mach 
2.5, and an excellent low-altitude dash capability at up to Mach 1.2 -- although most 
missions in Desert Storm were flown above 10,000 feet. The terrain following radar on 
the F-111 was triple redundant, and automatically put the plane into a 2.4G climb if it 
failed.782  
 Each F-111 could carry two AIM-9 air-to-air missiles plus 8-12 500 pound 
bombs, 2-4 2,000 pound bombs, 2-4 500 pound laser-guided GBU-12s, 2-4 2,000 pound 
laser-guided GBU-10s, 2-4 2,000 pound laser-guided GBU-24s, one 4,700 pound laser-
guided GBU-24, eight CBU 97 cluster bombs, eight CBU-89 Gators, 8-12 CBU-52s, 8-
12 CBU/58/71s, 8-12 Rockeyes or 1-2 2,000 pound GBU-15s.  
 F-111s flew more than 4,000 sorties, with only one aircraft damaged. Many of 
these sorties delivered GBU-15 TV-guided bombs and GBU-28 laser guided bombs. 
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Like the F-15E, the F-111F's long range gave it the ability to stay in the target area, and 
it was able to use the Pave Tack to locate and strike at dug-in Iraqi armor. F-111s proved 
able to hit high contrast targets with great accuracy, with electro-optical, and infrared-
guided surface weapons at night, when it had minimum vulnerability to Iraq's shorter 
range air defenses. F-111s were also tasked to bomb aircraft and facilities on airfields, 
hardened aircraft shelters, C4I facilities, bunkers, nuclear, chemical, and biological 
warfare facilities, and air defense  
 The F-111Fs were particularly effective in using these laser guided weapons. 
They were equipped with the Pave Tack forward looking infrared (FLIR) target 
acquisition and laser designation pod, which fits into the aircraft's weapons bay. The 
effectiveness of Pave Tack was more dependent on good weather than on some other IR 
equipment, which degraded sharply if clouds or smoke was present, but allowed the F-
111 to attack target points at night in clear weather with laser- guided weapons. When 
the Coalition shifted to the kill box system, F-111s often cycled through the night 
carrying four laser-guided bombs; after taking the time to find targets and designate 
them precisely, they struck them with great accuracy. 
targets.  
 There are problems in the quality of the data base on some aspects of F-111 
operations, including the categorization of sorties, to estimates of the probable effects, 
and number of bombs used in attacking targets like aircraft shelters. It is clear, however, 
that about 75% of F-111 strikes were directed against airfields and Iraqi ground forces, 
although they attacked a wide range of other targets. F-111Es flew at least 423 strikes, 
and F-111Fs flew at least 2,802 strikes. This leaves over 1,000 targets unaccounted for 
by type, but it is clear that F-111s of both types flew a total of 4,242 sorties.  
 The USAF estimates that 18 strikes were made against leadership targets (.4% of 
total), 58 were against C4 targets (0.4%), 750 were against airfields (17.7%), 74 were 
against strategic air defenses (1.7%), 7 were against surface-to-air-missiles (.2%), 140 
were against nuclear-chemical-biological targets (3.3%), 76 were against Scud targets 
(1.8%), 287 were against military support and production targets (6.8%), 2,440 were 
against Republican Guard targets and other Iraqi ground forces (57.5%), 267 strikes 
railroads and bridges (6.3%), 33 strikes against electric facilities (0.8%), and 83 strikes 
against oil facilities (2%).783  
 Like the F-15E and F-117A, the F-111 demonstrated that a mix of radar bombing 
and infra-red delivery capability, combined with precision weapons, could be extremely 
lethal in a wide range of missions. The F-111 proved to be the most effective aircraft in 
attacking the Iraqi Air Force, and while it is impossible to estimate the damage it did to 
Iraqi ground forces with any accuracy, it seems to have performed very effective when it 
used laser guided bombs against armor. 
 Like most aircraft that flew during Desert Storm, however, the F-111 may be 
upgraded -- although the USAF has sought to eliminate it from the US force structure 
because of the impact of recent defense cuts. The Congress has kept the aircraft active, 
however, and if the "Pacer Strike" upgrade program is funded, it will keep 84 F-111Fs 
flying until at least 2010. The improved F-111 aircraft will have their analog electronics 
converted to digital, ring laser gyro inertial navigation systems, GPS, new software, and 
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integrated cockpit displays.  Its engine controls are being improved to reduce 
maintenance problems, and the afterburner is likely to be improved to provide more 
thrust. The F-111 wing is also being reorganized to create a wing that will combine the 
EF-111 and F-111 force into a unified strike force organized and trained to fly offensive 
packages.  
 These potential upgrades illustrate two broad lessons of the Gulf War. First, the 
need to improve the navigation capabilities, software, and weapons control facilities of 
virtually every aircraft in service, to improve the accuracy of radar and day bombing, 
and the ability to navigate to points where IR systems can acquire targets. Second, the 
value of organizing and training air units to fly as packages, rather than by type of 
aircraft, so that the resulting force is ready to fly integrated strike/attack missions in 
wartime. For example, combining the EF-111 and F-111 in to mission packages offered 
the advantage that all aircraft can fly at the same speed. In contrast, F-111s had to slow 
down during a number of missions during the Gulf War to match the 540 knot speed of 
the EA-6.784 

Old Platforms: Modern Avionics: The A-6E 
 The A-6E Intruder was a US Navy strike/attack aircraft flying off US carriers. It 
could not be used as flexibly during the Gulf War as the F-15E and F-117 because of its 
uncertain survivability and the command and control problems affecting the transfer of 
ATO data from the Air Force to the Navy described in Chapter Four.785 However, the A-
6E had excellent range-payload capability, and advanced precision strike capabilities, 
and the ability to attack at low altitudes at night, and in all weathers.786   
 Although the A-6 was developed three decades before Desert Storm, it had been 
steadily modified in the years that followed. After losses over Lebanon, the A-6's 
cockpit was modified for better night lighting and pilots were trained to use night vision 
goggles to penetrate at altitudes as low as 200 feet in good weather. The A-6Es used in 
the Gulf War had a terrain-following radar, inertial navigation system, an all-weather 
radar-mapping capability that provided radar bombing capabilities, and a forward 
looking infrared (FLIR) target acquisition, and a laser designation system with zoom 
capability. They carried a target recognition, and attack multi-sensor (TRAM) system in 
a precision-stabilized turret, which was mounted in the nose of the aircraft, and had a 
forward-looking infrared sensor, a laser designator/ranger, and a laser receiver.  As a 
result, they could operate extensively at night, in poor weather, and even in areas where 
oil smoke presented serious visibility problems, and could attack target points at night in 
clear weather with laser-guided weapons. It had good radar and excellent infrared 
capabilities.787 
 The US Navy had 95 A-6Es in theater, and they flew a total of 4,825 sorties. 
These included missions against Scuds, suppression of surface-to-air missies and anti-
aircraft systems, and a variety of other targets.788 Two of the US Navy A-6E squadrons 
had been upgraded to provide improved avionics, and could make full use of SLAM, 
Maverick, HARM, and Harpoon. These units were the first to fire the SLAM missile, 
but they normally used a mix of laser guided bombs and conventional munitions. The A-
6Es were employed in "packages" of fighter escorts, EW aircraft, and HARM aircraft in 
close air support missions, in attacking Iraqi naval units, and in suppressing Iraqi air 
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defenses. The 20 US Marine Corps A-6Es flew 795 sorties -- over 98% of these sorties 
at night.789 The Marine A-6Es normally used conventional bombs, although they used 
some laser-guided bombs.  
 A typical A-6E sortie carried 11 Mark 82s or Mark 20s, and one laser-guided 
bomb, usually a GBU-16. The A-6Es would have carried far more laser-guided bombs 
in these had been available in larger numbers. However, the US Navy and USMC had 
sharply underestimated the value of such weapons and their needs for a large inventory. 
The A-6Es normally operated as single aircraft targeted on specific targets or targets 
within a given kill box. Navy and USMC A-6Es normally used radar to cue the FLIR, 
but one-third of their missions required radar bombing only because smoke, haze, or 
weather obscured the target. Such radar bombing efforts seemed to have been 
significantly less accurate than FLIR assisted missions. 
 While the A-6E was successful in attacking many targets, and had a high rate of 
effectiveness, it also encountered a number of problems. It needed a substantial escort 
force, and had a relatively high maintenance burden. It was found to have insufficient 
chaff and flares to provide full coverage in penetrating the target, and its mission data 
recorder was too limited to provide battle damage assessment data against a number of 
targets, and five aircraft were lost or damaged in combat -- two in low altitude attacks. 
As a result, the A-6 delivered all of its ordnance from altitudes above 10,000 feet after 
the first four strikes. These losses raise the same questions about vulnerability in low 
altitude missions as the Tornado losses are discussed in the previous chapter, but it 
should again be noted that a loss of two aircraft is a dangerous basis for generalizing 
about the relative risk of low and medium/high altitude missions.790 

Stealth Technology With Limited Attack Capability: The F-117A 
 The F-117A Nighthawk represented the most dramatic shift in technology of any 
strike aircraft employed in Desert Storm. Developed in the mid-1980s, the F-117A is a 
low observable or "stealth" strike aircraft that could fly a 540-720 mile combat radius 
and deliver two 2,000 pound GBU-10 or GBU-27 laser-guided bombs with great 
precision. 791  Unlike the other Coalition aircraft, the F-117A could use its stealth 
capabilities to penetrate deeply into Iraq, and attack even the most heavily defended 
targets. Its forward looking, down-ward looking infrared (FLIR/DLIR) system was also 
one of the most effective  attack systems used in the war, and the F-117A and F-111 
were the only aircraft whose FLIR systems had a wide enough angle of view to 
significantly reduce target acquisition problems.792  
 The 42 F-117As deployed during Desert Storm flew 1,296 sorties and strikes 
against 1,777 targets, during the war. The F-117 was the only Coalition aircraft to 
penetrate over downtown Baghdad, and hit all categories of targets. It struck about 40% 
of the strategic targets attacked, although it flew less than 3% of all sorties.  
 F-117s attacked 35% of the strategic targets hit on the first night, and played a 
key role in strike Iraqi air defense and C2 targets.793 However, they attacked a wide range 
of other targets and the F-117 proved to be a highly flexible aircraft. F-117s flew 187 
strikes against leadership targets (11% of total), 205 strikes against C4 targets (12%), 
234 strikes against airfields (13%), 115 strikes against strategic air defenses (6.5%), 40 
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strikes against surface-to air-missiles (2%), 376 strikes against nuclear-chemical-
biological targets (21%), 173 strikes against Scud targets (10%), 238 strikes against 
military support targets (13%), 15 strikes against Republican Guard targets (1%), 23 
strikes during the breaching operation, 4 strikes against naval targets (0.2%), 2 strikes 
against electric facilities (0.1%), and 2 strikes against oil facilities (0.2%). On D+30 the 
F-117As delivered 32 strikes at the oil pumping stations used to flood the "fire trenches" 
in front of the Iraqi forward positions facing the 1 Marine Division with oil, and were a 
key reason Iraq was not able to use such defenses.794 
 No F-117As were damaged or lost in combat during the war, but it is important 
to note that the aircraft's "stealth" was relative. The F-117A does have a low radar cross 
section. At its optimal angle of approach to a radar, this cross section can be  less than 
one-twentieth as visible to most surface-to-air missile radars as an F-15. The F-117 is 
not designed to be invisible to radar.795 Instead, it is designed to take advantage of its 
low-radar cross section, to reduce the enemy's capability to detect and track it when it 
flies carefully planned missions at very low levels, through an enemy radar net.  
 This difference between invisibility and low observability has led to a great deal 
of confusion, and many reports that given radars somehow offer special advantages in 
detecting the F-117A. Virtually all of these reports are wrong to the extent they are 
based on the idea that the F-117A cannot be detected by radar under a variety of 
different conditions.796 This difference between low observability and invisibility also 
explains why the F-117A sometimes used help from jammer aircraft -- although such 
assistance was not vital and no strikes were canceled when such support was not 
available.797 The fact that the F-117A was  sometimes detected by Iraqi radars from 
certain angles did not prevent the F-117A from successfully attacking targets in 
Baghdad long before the Coalition attacks degraded the effectiveness of Iraqi air 
defenses.798  
 The F-117A repeatedly demonstrated that it could attack deep into Iraq against 
the best defended targets without escort from other aircraft -- a major savings in the cost 
of strike missions. After the Gulf War, one senior USAF officer claimed that, "Eight F-
117s with eight pilots could achieve the same results as 75 non-stealth aircraft with 100 
crew members...though the F-117s represented only 2.5% of the asset, on Day 1, they 
flew against over 30% of the targets...the F-117s flew only about 1% of the sorties, (but 
they) covered about 40% of the strategic air campaign's target base."799  
  On the other hand, two Iraqi fighters did come close to intercepting an F-117A 
during the early days of the war, and the aircraft required an extremely complex and 
time consuming mission planning process to ensure that it would approach targets in 
ways that minimized the risk of detection and vulnerability to Iraqi surface-to-air 
missiles. As a lesson of the Gulf War, this mission planning system is being totally 
revised, and made fully interoperable with other US mission planning systems. Like 
other US strike aircraft, it is also being given an increased on-board navigation 
capability to improve the on-target accuracy of its penetration profiles. The most likely 
improvement is the GPS system.800 
 The F-117s had other operational limitations. It was demanding and difficult to 
fly and in terms of pilot burden. F-117A pilots had to be extensively retrained to attack 
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targets in a desert environment, and changes had to be made in tactics. The F-117A's 
payload was limited to two 2,000 pound regular or penetrating laser-guided bombs, and 
none of the advanced stand-off air-to-surface missiles the F-117A may carry in the 
future were available during the Gulf War.  
 The F-117A was far more accurate than bombers in hitting its targets, using 
unguided weapons. It could theoretically hit 80% of its aim points on a clear night, 
versus CEPs in excess of 1,100 feet for most other aircraft. The stabilized infrared laser 
illuminator in the F-117A also covered a spot only 15" to 18" wide, which made it 
substantially more precise than most laser-guided bomb devices.801 The F-117A did, 
however, rely heavily on extremely precise navigation and flying to bring it to the point 
where its infrared systems could acquire its target. It then had to rely on laser 
illumination to hit its target, and this often limited its mission and poor weather 
capabilities -- or meant it could not be used in bad weather or against obscured targets. 
Sensitivity to weather limited the F-117A's ability to strike targets like bridges, and 
18.9% of the bombs it was scheduled to drop either missed or were not dropped for 
weather reasons.802  
  The effectiveness of the F-117A's air strikes is difficult to measure. The Gulf 
War Air Power Survey notes that,803  

"By far, the F-117A wing kept the best data on its own operations of any 
Coalition air unit that flew in the war...it soon became apparent that this level 
of clarity and data was the rare exception. Even the F-111 data base was less 
detailed...There appeared to be great uncertainty in the F-111 data over the 
target categories actually bombed, as well as the number of bombs dropped per 
aim point on many targets prior to the commencement of the 'tank 
plinking'...With other platforms, especially those that were heavily involved in 
either chasing Iraqi mobile missiles or delivering non-precision weapons into 
KTO 'kill boxes', information such as the precise target attacked, the weapons 
utilized, or even whether the planned sortie had been flown at all, was not only 
uncertain, but was often impossible to clarify or refine. Hence, beyond 
aggregate data on the numbers of sorties flown and total munitions 
expenditures,... details may never be known."   

 Even in the case of the F-117A, however, reliable battle damage assessment data 
are often uncertain or lacking. There is no doubt that many F-117A strikes actually hit 
high numbers of their targets,  some  estimates of hits are misleading. The USAF has 
issued estimates that show that the F-111A dropped 1,652 bombs that hit their targets, 
and 413 that missed, for an 80% hit rate. These figures, however, exclude 442 strikes 
where no drop occurred or where the strike missed because of weather. If these figures 
were included in the total, the total number of strikes would be 2,094 and there would be 
855 missions where the aircraft failed to hit a target.804   
 As has been discussed in depth in Chapter Five, one of the key lessons of the 
Gulf War is that there is a major problem with most BDA data on the Gulf War. A great 
deal of the data do not actually measure battle damage at all. They simply detect the 
presence of a hit or near hit and then make estimates of the probable damage that a given 
munitions inflicted based on past tests of the weapon. Even many of those who produced 
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such estimates, or who attempted to revise them after the Gulf War, had little faith in 
such data or on any statistics based upon them. They believed that such approaches 
provided broad indications of effectiveness, but often exaggerated factors of kill 
capability by a factor of three or more, and some felt they were force to use such data for 
quantified estimates for internal service or program-related political reasons. Further, 
such data emphasize physical destruction over disruption, although disruption and the 
shock power of air power are a critical aspect of its military effectiveness.  
 As a result, an figures on "hits" during the Gulf War both ignore the role of 
airpower in disrupting Iraqi operations and raise serious questions about the extent to 
which hits were real hits, versus near hits, and about the relationship between "hitting" a 
target and  inflicting the required level of damage to the target. Even when the F-117A 
delivered both of the weapons it could carry against a single target, it lacked the payload 
necessary to destroy many targets, and analysis after the war indicated that strike 
planning often failed to allocate enough laser-guided bombs to effectively attack given 
targets. It seems doubtful that the F-117A produced the required damage or "kill" rate 
much in excess of 15-25% per strike -- although this still is a high rate of effectiveness 
and is extraordinary, given the fact that no other type of Coalition aircraft could strike 
many of the same targets and survive.805 
 Interviews also indicate that planners over-reacted to instructions to minimize 
collateral damage, a shortage of long range precision strike aircraft, and early BDA 
reports that exaggerated damage. They often tasked F-117s with attacking targets using 
only 50% or less of the munitions that pre-war studies had indicated were needed to 
destroy given targets. This was a common problem affecting USAF mission planning for 
many aircraft -- although it sometimes was part of a deliberate effort to emphasize 
disruption over destruction -- and one that needs to be firmly addressed as a lesson of the 
Gulf War. Effective battle management is absolutely dependent on realistic estimates of 
damage effects and the amount of munitions needed to accomplish a given mission.806  
 These problems in estimating the effectiveness of the F-117A are compounded 
by other factors which limited the effectiveness of all Coalition aircraft -- particularly 
precision aircraft like the F-15E, F-111, and F-117A. These factors included the failure 
to provide proper strike mission intelligence support at the national and theater levels, 
excessive sudden changes to the ATO that could not be supported with proper mission 
planning and briefings, and "friction" in selecting targets and aim points where the 
mission planning could only speculate about the probable value of the target.  
 In some cases, like leadership and C4 sites -- where F-117A strikes delivered 
most of the precision strikes -- Coalition strike planners could only make vague guesses 
about the value of given targets and which targets to strike. In other cases, planners 
guessed wrong about weapons effects. For example, in the case of F-117A or F-111 
attacks on conventional buildings or the Al Firdos shelter, analysts underestimated the 
damage done by penetrating bombs. In other cases, like the Iraqi Sector Operating 
Centers or aircraft shelters, they overestimated damage because bombs were deflected 
away from their targets as they penetrated the soil and rubble above the shelter.807 
This experience illustrates a broader lesson of the Gulf War. BDA must be fully 
integrated into the C4I/BM process. It is easy to talk about decision-making cycles and 
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creating decision-reaction loops that are faster than the enemy. However, such efforts 
can never be efficient without accurate near-real time battle damage assessment data.  
 The  F-117A is currently undergoing a number of upgrades as a result of this 
experience during the war. Some of the details of these upgrades are classified and most 
are subject to funding changes, but unclassified reporting indicates they may include the 
addition of a more accurate and reliable ring laser gyro and GPS navigation system. This 
improvement is critical because F-117 missions before Desert Storm were estimated to 
average about two hours -- allowing for one set of navigational tolerance -- but actually 
lasted 5-6 hours which required far more accurate equipment.  
 The improvement program seems to include color multi-function displays that 
incorporate a moving map capability, on screen call-up of target photos or identification 
diagrams, changes to the cockpit to reduce pilot disorientation, auto throttle control to 
ensure precise arrival time over target, replacement of metallic tail fins with composite 
ones, a modified engine exhaust system, secure low probability of intercept radios, an 
upgrade mission computer with four times the input, better tires and brakes, and a major 
upgrade of the IR acquisition and sensor suite that will effectively double its range. 
These is a chance that the US may add radar bombing capability and a slight change it 
may eventually stretch the F-117A to add more payload and add a new engine -- which 
would give the F-117A 28% more range, reduce take-off distance by 13%, and 
substantially increase maneuver capability and flyability.808  
 These upgrades of the F-117A in Desert Storm are likely to set the standard for 
"stealth" fighters for some years to come. At the time of the Gulf War, both the USAF 
and US Navy planned to procure advanced stealth strike fighters. Since that time, both 
programs have been canceled for technical and financial reasons. While the Air Force 
now plans to give its F-22 air superiority fighter a stealth bombing capability similar to 
that of the F-117A, and the new F-18E/F will have substantial stealth features, the F-
117A is likely to be the only low observable strike aircraft in service until well after the 
year 2000. The US is  procuring limited numbers of B-2 bombers, but the number that 
will be deployed and actively sustained in the force structure is likely to be very limited 
and will not exceed 20.  
 This experience raises the question of whether the US has reacted properly to the 
lessons of the Gulf War. The USAF has chosen a next generation air superiority aircraft 
over an advanced attack aircraft, although it is unclear where a threat exists to US air 
combat capabilities and their are many potential needs for advanced strike aircraft. The 
US Navy has chosen to fund a new multirole carrier aircraft largely because it so 
thoroughly mismanaged every aspect of its strike modernization program that it has no 
funds to do anything else. 

Multi-Mission Fighters with Moderate Strike/attack Technology: The 
F/A-18 

 The principal multi-mission fighters that the US deployed were the F/A-18, F-
18D, and the F-16. The F-18C/D is of particular interest because it had strike/attack 
capabilities that were superior to most of the world's deployed strike-capable fighters at 
the time of the Gulf War.  It was equipped with the AN/APG-65 multi-mode radar to 
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locate ground targets as well as aircraft, carried a Thermal Imaging Navigation System 
(TINS) and a AAS-38 FLIR targeting pod.809At the same time, the F-18C/Ds deployed 
during the Gulf War lacked a laser- designation capability, target acquisition capability, 
and all-weather and night warfare capability of aircraft like the F-15E with LANTIRN. 
As a result, the F/A-18 and the F-16 used of unguided or "dumb" ordnance in most 
sorties, and the F/A-18 serves as a good illustration of the problems that most aircraft in 
the Coalition had in accurately dropping unguided bombs under many mission 
conditions.810  
 Approximately 90 US Navy F/A-18 Hornets flew from carriers, and 36 USMC 
F/A-18As and 36 F/A-18s flew from Sheikh Issa in Bahrain. These F-18 aircraft flew 
many counter-air missions, but also used FLIR, laser trackers, Walleye, Maverick air-to-
service missiles, laser-guided bombs, and conventional ordnance in offensive missions. 
The F/A-18s delivered some 17,500 tons worth of ordnance. Typical F/A-18 attacks 
used unguided ordnance in areas covered by Iraqi air defenses and involved a 30 degree 
angle dives, beginning at 30,000-35,000 feet  at speeds of 480-540 knots, and releasing 
at 10,000-20,000 feet. These attacks used head up display (HUD) assisted high-angle 
dive deliveries, which had a major impact on the effectiveness of such offensive sorties. 
So did the fact that Marine supply problems led a substantial number of sorties to be 
loaded with less effective munitions.811  
 HUD assisted high-angle dive deliveries presented special problems, because the 
dives from high altitudes had to be so steep, and speed increased very quickly while 
altitude dropped at rates that placed a high workload on the pilot. The "G" force at the 
moment of release often exceeded the 1 G limit that is optimal in such approaches, and 
aircraft often put addition lateral G on the munition as they maneuvered to avoid enemy 
air defenses.  
 There was considerable evidence that F-18 pilots -- like the pilots of other single 
man fighters without a separate weapons officer -- had serious problems in handling the 
result workload and "wasted" about 30-50% of the sorties flown using "dumb" bombs by 
missing the target. 812  Many pilots had severe targets acquisition problems, often 
acquiring the target too late to be effective. Many pilots could not both fly the plane and 
keep tracking the release point (pipper) against the target. As a USAF study noted,813 

"...pilots had to cross check ... information while maneuvering the aircraft to 
position the piper on target while maintaining predetermined release conditions 
necessary to put the bombs on target. Although this sounds easy, it was not. 
Flying parameters are up to the individual skill of the pilot. Pilots try to be 
wings level in approximately 1 G flight at release so that the weapon comes off 
a stabilized platform. Any added G forces negatively bias the weapon in the 
direction of force. For example, releasing a weapon with the aircraft in a left 
bank will cause the weapon to land short and left of the aim point. Other 
factors affect visual releases: enemy threats disturbing pilot concentration; 
pilots attention focusing on the pipper rather than on flying the aircraft in 
relation to the target; acquiring the target late, so that aiming corrections cannot 
be accomplished; system altitude errors causing bombs to hit long or short of 
targets...." 
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 The USMC dealt with some aspects of this problem by deploying 12 F-18Ds. 
The F-18D was a two-seat USMC strike fighter with multi-sensor imagery capability 
and which could be used to coordinate attacks by other aircraft. The Marine Corps used 
the F-18Ds largely as tactical air coordinators and in the airborne forward air controller 
roles.  
 The F-18Ds flew ahead of strike aircraft to locate targets and identify high value 
targets in tactical attack and close air support missions. They flew 557 sorties and 
controlled up to 20 other aircraft during 30 minute intervals. The F-18Ds generally only 
fired cannon or rockets to mark a target, but were a critical source of reconnaissance and 
intelligence data on Iraqi actions in the forward area. The Marine Corps' slow-flying 
OV-10s were also useful as spotters and target aircraft in the forward area, but  were too 
vulnerable to be flown ahead of Marine ground forces. The F-18Ds could range freely 
over the KTO, marking targets in the kill boxes with white phosphorous rockets. Like 
the F-16s used in a similar role, the F-18Ds demonstrated that a high-performance 
fighter could linger in the battle area, and survive while finding targets for other aircraft. 
This is an important lesson for both low intensity conflicts, and for air forces that cannot 
afford the kind of "packages" of sophisticated specialized aircraft used by US air 
forces.814 

Multi-Mission Fighters with Moderate Strike/attack Technology: The 
F-16 

 The USAF deployed 251 F-16 Falcons during Desert Storm, more than any other 
type of aircraft. These F-16s were used in a wide range of missions and packages. They 
flew more that 13,480 missions, struck more than 11,698 targets, flew more sorties than 
any other type of aircraft, and had the highest use rate of any aircraft in theater -- 1.35 
sorties per day. F-16s flew 2,912 sorties in day visual attacks with unguided bombs 
against point and area targets in support of the strategic bombing campaign. They flew 
421 strikes in the "Scud hunt", normally using GPS/LANTIRN equipped aircraft and 
cluster bombs; 8,258 strikes against Iraqi land forces, and large numbers of armed 
reconnaissance strikes in the killer scout role.815 In spite of this high exposure to combat, 
only eight F-16s were lost during the war: Three in combat and four in accidents. 
 The F-16s could deliver unguided ordnance and air-to-surface missiles, but did 
not have a laser-designator. Two squadrons did, however, have the AN/AQQ-13 
LANTIRN navigation pods needed for night operations and all 12 F-16s in Turkey were 
equipped to fire HARMs. In most sorties, the F-16s were equipped with two AIM-9 
missiles, 500 rounds of 20mm armor piercing ammunitions, and with a package of 4-6 
Mark-82 500 pound bombs, two Mark 84 2,000 pound bombs, four CBU-52/58/71s, 
four CBU-87s, four CBU-89 Gators, or 2-4 AGM-65s.  
 These sorties had mixed results. Like many of the world's attack and multi-role 
aircraft, the F-16 was designed primarily for low altitude deliveries -- where the optimal 
accuracy of a perfectly targeted bomb was 160-200 feet.816 In Desert Storm, however, F-
16 pilots normally had to fly medium-to-high altitude attack profiles similar to those of 
the F/A-18, and this presented similar problems in terms of accuracy and pilot work load.  
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 The F-=16 pilot was given a continuously computed impact point by the fire 
control computer, which used both navigational data and the ballistic characteristics of 
the weapon being delivered to predict the impact point. A pipper, displaying the 
predicted impact point appeared in his HUD, but the pilot then had to maneuver the 
aircraft to superimpose the pipper on the target. In practice, the pilot was confronted 
with having to acquire and track the target, control and fly the airplane, and manipulate 
his attack avionics at the same time. This often did not prove practical, given the very 
fast reaction times required in most approaches, and the level of assistance from the F-
16's avionics excluded many important variables.817 
  As a result, the F-16 often was not effective in delivering unguided ordnance -- 
although those F-16s that had LANTIRN navigation pods (No targeting pods were 
available for the F-16)  and GPS proved to have roughly the same level of effectiveness 
at night as during the day when they used off-board sensors to help direct the aircraft.818 
USAF studies after the war indicated that most F-16 sorties that used unguided bombs or 
area munitions had comparatively low lethality, and the Gulf War Air Power study noted 
that,819 

"Initial mission effectiveness, in terms of 'bombs off on first pass,' was less 
than desired. There are multiple reasons why this happened, to include the 
confusion in the first days of combat, and the defensive maneuvers required for 
survival. However, another reason was the low knowledge level of medium 
and high altitude delivery constraints. Due to the previous low altitude training 
emphasis or lack of medium altitude releases, few pilots were exposed to some 
of the associated problems, such as extremely high crosswinds and high G 
releases due to delay cues. It should be noted that even though there was a 
training deficiency, the learning curve was steep." 

 The F-16s did occasionally deliver AGM-65 Maverick air-to-surface missiles 
and AGM-69/88 Shrike anti-radiation missiles. In theory, the infrared Maverick (AGM-
65D/G) provided the F-16 with a precision weapon with near stand-off ranges. The pilot 
should also have been able to use the missile in conjunction with his radar to acquire 
some targets at beyond visual range. However, the F-16s experienced problems in 
acquiring and tracking targets using Maverick while flying outside the range of Iraqi 
short- ranged air defenses. As a result, the F-16s made comparatively limited used of 
guided weapons.820  
  The F-16s became more effective when the Coalition shifted to the use of the 30 
by 30 mile kill boxes described later in this chapter, and when F-16s were sent out as 
"killer scouts" in the armed reconnaissance mode. Like the F-18Ds, these F-16 aircraft 
lingered over the battlefield and found targets for the other F-16s. The scouts flew in two 
aircraft formations during daylight hours, and provided target type and location data, and 
threat status and position data on other friendly aircraft for the attacking F-16s. This use 
of kill boxes and killer scouts reduced the problems that individual F-16 pilots had in 
acquiring and track the target and release bombs while flying the airplane. 
  The value of this technique is an important lesson of the war, as is the need to 
assist pilots with high technology targeting systems. As will be discussed shortly, the 
USAF had reacted to the lessons of the Gulf War by upgrading its F-16 force with the 
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avionics and LANTIRN navigation and targeting pods needed for accurate night and 
precision bombing. It has also concluded that the value of killer scouts will be greatly 
increased if they are given an automatic target hand-off capability, and an integrated 
data modem to allow direct transfers of data from aircraft like the JSTARS.821  
 Pilots still, however, often missed their targets. Under some conditions, the F-16 
hit the target only about one time in 12.822 This is an important lesson for many of the 
world's air forces. USAF F-16 pilots were better trained than the pilots in most other air 
forces, and the USAF F-16C/D, and even its F-16A/Bs were generally better equipped 
than most of the dual-capable and attack aircraft in other NATO air forces. Nevertheless, 
they lacked the range-payload to deliver large "volleys" of unguided ordnance in a single 
pass, and the mix of avionics and range-payload capabilities to loiter over the target area 
and acquire and attack targets with high effectiveness.   

Close Air Support Aircraft With Specialized Technology: The A-10 
 Several other US aircraft are of special interest. The A-10 was the only dedicated 
close air support aircraft that saw extensive service during Desert Storm. The USAF 
deployed a peak strength of 144 A-10s, and employed them in a number of missions, 
including escorting helicopters, Scud hunting, and combat air search and rescue. A-10s 
flew 49 strikes to suppress air defenses, 135 strikes to suppress Scuds, and 175 strikes  
to attack Iraqi electronic warfare and GCI sites early in the war. The aircraft's primary 
mission was killing armor and artillery, and it flew 3,367 strikes against these targets. 
 The A-10 Warthog, and the OA-10 observer version of the A-10 were originally 
designed  to kill tanks and other armor in a European environment. As a result, the A-10 
offered the Coalition a number of advantages in performing the close air support role 
and attacking Iraqi armor. The A-10 is a very stable firing platform, has a long loiter 
time, and flies slowly enough to allow better target acquisition. It has very high 
firepower, and a relatively low vulnerable area: The pilot is protected by a titanium tank, 
the aircraft's controls revert to manual operation if damaged, its engines are mounted 
high and protected, and the wings and tail can take exceptional damage. 
 The A-10 is equipped with a special internal GAU-8 30mm eight barreled 
Gatling gun that can fire up to 1,350 rounds of high explosive or depleted uranium 
armor piercing ammunition at a rate of 2,100 or 4,200 shots per minute at a velocity of 
3,747 feet per second. At a slant range of 4,000 feet, the 30mm round has 14 times the 
kinetic energy of a 20mm round from a M-61 Vulcan, and the gun's depleted uranium 
armor penetrating round can not only penetrate all but heavy tank armor, but it burns as 
it penetrates, sending a stream of flame into the armored vehicle.  
 Use of the GAU-8 gun during Desert Storm had mixed results. The A-10 often 
had to dive from around 10,000 feet at a 45-60 degree angle, after which the aircraft 
closed on the target and firing a burst of 150-200 rounds.823 Even with such dives, A-10s 
were not always able to close within gun range of armored vehicles because of Iraqi air 
defenses. Nevertheless, A-10s fired nearly 1,000,000 rounds of 30 mm shells from their 
GAU-8 Gatling guns, and OA-10s fired 16,000 more rounds of high explosive 
incendiary shells to mark targets. 
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 The A-10 has 11 hard points for carrying conventional munitions, and can 
deliver smart weapons. The A-10s in the Gulf were all equipped with the AN/ASS-
35(V) Pave Penny laser receiver/tracker which is a day/night target detection set that can 
be used to detect the energy from a ground based or buddy aircraft laser designator, and 
deliver unguided or laser-guided bombs. The A-10 was particularly effective in using 
Maverick to attack armor. A-10s fired 4,801 Mavericks, which was more than 90% of 
all the Mavericks fired during the war. About half of these Mavericks were electro-
optical, and half had infrared imaging.824 A typical A-10 attack profile using the AGM-
65B electro-optical Maverick started with a 30 degree dive from 10,000-15,000 feet, and 
the A-10 then fired a single missile at a  2-3  nautical miles slant-range from the target. 
A typical A-10 attack profile using the AGM-65D infrared imaging Maverick started 
with a 20-30 degree dive from 15,000-20,000 feet, and the A-10 then fired a single 
missile at a 2-5  nautical miles slant-range from the target.825  
 The A-10 also used the M-20 Rockeye in dives from medium altitudes, but the 
weapon often missed its target and the Rockeye's submunitions did not prove reliable. 
A-10 pilots were able to compensate for some of these problems with steep dives and by 
simultaneously releasing a full load -- or "ripple" -- of Rockeyes on one target. A-10s 
also used conventional bombs like the Mark-82 -- fused for airbursts -- in "ripples" 
against artillery and soft vehicle targets, and cluster bombs against soft targets, 
personnel in the open, artillery, and soft-skinned vehicles, and these deliveries of 
unguided weapons were moderately effective. Interviews with USAF analysts indicated 
that the A-10 was far more accurate in delivering unguided and area ordnance than the 
F-16 and F/A-18 -- largely because A-10 pilots had more time to acquire targets, align 
avionics, and conduct attack operations.826  
 When the war ended, the A-10 was credited with using cannon, Maverick, and 
bombs to destroy 987 tanks, 926 artillery weapons, 1,355 combat vehicles, ten fighters 
on the ground, and two helicopters in air-to-air combat.827 While many of these wartime 
kill claims later proved to have been discounted by USCENTCOM BDA analysts during 
the war, and could not be supported by after-action analysis. There is no doubt that the 
A-10 was often highly effective in areas where there was a reduced radar-guided SAM 
threat.828 Even discounted kill claims indicate that the A-10 inflicted high levels of 
damage on Iraqi forces, and it was repeatedly able to engage four or five targets a sortie.   
 At the same time, the A-10s had significant operational limitations. The A-10 
only had limited night-attack capability, although one of the six A-10 squadrons 
deployed had trained specially for night attacks and was used in that role.  
 The addition of the low-altitude safety and targeting enhancement (LASTE) 
system before the Gulf War had given A-10 pilots an integrated computer and software 
package that showed a continuously computed impact point on the pilot's heads up 
display, (HUD) and warned the pilot if the aircraft got too close to the ground. This 
system greatly improved the A-10's accuracy, but the A-10 is a one man aircraft, and 
still imposed a high work load on the pilot in a highly demanding combat environment. 
829 
 As a result, the A-10 required steep dive angles for maximum accuracy in 
delivering unguided weapons, but such dives could only be used in relatively good 
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weather, and pilots were often forced to use shallower dives. While A-10 pilots often 
claimed considerable effectiveness in using unguided weapons in both steep and shallow 
dives, later analysis indicated that they often failed to destroy the target -- particularly 
when Rockeye was used against armored targets.830  
  The A-10 had to fly relatively near to its target to use Pave Penny or Maverick 
effectively. As was the case with the F-16, there were few occasions during the Gulf 
War when remote laser designation was available , and most of the Mavericks that the 
A-10s fired during the Gulf War had to be fired at ranges of 3.5 miles or less -- although 
the missile has a maximum range of 15 miles.831 At this point, however, the pilot often 
had to chose between reducing his exposure to air defenses and setting up a Maverick 
strike as effectively as possible.  
 As the Defense Department study of the lessons of the war noted, "Maverick use 
requires comprehensive training because of the cockpit workload in the battlefield 
environment. This can cause aircrews to become unduly preoccupied and predictable 
targets for enemy anti-aircraft fire while attempting delivery."832 The fact Maverick did 
not approach its potential 85 to 90 percent hit or kill rate does not, however, mean that 
Maverick attacks did not kill many Iraqi tanks and armored vehicles. Such kills were 
apparent in many areas in Kuwait and Iraq in walkthroughs of the battlefield. 
 The A-10 and OA-10 also presented problems because they were vulnerable in 
heavily defended areas -- particularly when operating deep into the KTO, in areas where 
pilots were unfamiliar with the Iraqi air defense, or under conditions where poor weather 
forced them into low altitude and vulnerable attack profiles. Six A-10s were lost in 
combat and 15 were seriously damaged. According to unofficial sources, some 70 out of 
144 aircraft had some form of damage, although most problems were minor. 833 
USCENTCOM concluded that the A-10 could not be employed safely in deep strike 
missions after these losses, and this presented problems in using it as a close support 
aircraft once Coalition ground troops penetrated deeply into the KTO and air attacks 
centered on the Republican Guards and forces escaping the Basra.  
 At the same time, the A-10's  vulnerability should not be exaggerated. The A-10 
was constantly put into harm's way, and its loss rate was still substantially below 0.1% 
per combat sortie.834 Its peak rate of attrition was more than acceptable by the standard 
of previous wars, and the A-10s would almost certainly have been employed in deep 
strike and poor weather missions if the Coalition had not been decisively winning the 
war without such missions. Ten of the damaged A-10 aircraft could be repaired and 
returned to service within a day, and a total of 14 were returned to service before the end 
of the war.  
 This mix of strengths and weaknesses led to considerable debate over the A-10, 
and dedicated close air support aircraft, after the war. The A-10 was strongly praised by 
its advocates and damned with faint praise by many in the USAF. The USAF concluded 
after the war that, "Future aircraft should be designed with higher performance to reduce 
susceptibility to damage while maintaining low vulnerability" -- almost exactly the 
conclusion it had reached in trying to prevent procurement of the A-10 nearly a quarter 
of a century earlier.835  At the same time, the A-10 did prove to be one of the few quick 
deploying tank killing systems available to US forces during the Gulf War, and was a 
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valuable enough power projection asset for the USAF to keep in its force structure at a 
time when it was making major force cuts.  
 The A-10 has already been a controversial aircraft and it is unclear whether its 
critics in the USAF were drawing valid lessons in seeking a higher performance close air 
support plane, or is simply rejecting an aircraft that does not look or fly like a "proper" 
fighter plane. The A-10 has always been a controversial aircraft. The A-10 was forced 
upon the USAF by civilian planners during the McNamara era, who saw a slow flying 
specialized tank killer using cannon as a cost-effective force multiplier that the US could 
use to offset the Warsaw Pact's advantage in armor. The aircraft was designed, however, 
at a time when the Warsaw Pact had few self-propelled anti-aircraft weapons deployed 
with its armored units. By the time it went into initial service in 1977, the Warsaw Pact 
had begun to acquire excellent overlapping defenses of radar-guided guns and short 
range air-to-surface missiles. As a result, the A-10 deployed without the maneuverability 
it needed to survive in its new threat environment, as well as adequate attack weapons 
and avionics.836  
 In the years that followed, the A-10 was upgraded to use improved Mavericks, 
but  was never given a new engine. This left it with insufficient engine thrust, which 
limited its rate of climb, acceleration, maneuver, and cruising speed, and increased its 
vulnerability to anti-aircraft fire during the Gulf War. The USAF to treated the close air 
support mission and the A-10 as something of a step-child. Long before the Gulf War, it 
pushed for the A-10's replacement by a specialized F-16 or some other aircraft closer to 
a conventional fighter plane. 
 The A-10 might have been far more effective and survivable during the Gulf 
War if it had been given an improved engine and other relatively low cost improvements. 
A-10 pilots had long recognized the need to provide the aircraft with night vision 
capability, and improved avionics. The A-10's night attack capability was so limited that 
it was difficult to employ it in free fall munitions at night except in strikes parallel to the 
front lines. The spotter aircraft version of the A-10, the OA-10, could not operate at 
night, and were forced to use the infrared Maverick seeker or flares to find targets. This 
deprived the A-10 of one of its best operating environments since Iraqi air defenses were 
far less effective at night.837 
 Since the war, a number of improvements have been suggested that indicate the 
A-10 could play a useful role well beyond the year 2000. These improvements include 
radar absorbing coatings, efforts to reduce the infrared signature of its engine, better 
missile warning and active defenses, adding GPS and a better data modem, adding night 
vision goggles and compatible lighting, providing low altitude terrain avoidance and 
targeting enhancement, adding FLIR for night combat, using smaller fuel tanks to 
improve maneuverability,  and up-engining the aircraft to provide a 6 G rather than a 3 
G maneuver capability and a speed increase from 320 to 450 knots.838 
 Further, the A-10's problems with target acquisition and BDA during the Gulf 
War were scarcely unique, and could have been corrected. It was clear long before the 
Gulf War that the A-10 needed the technology to provide better target acquisition and 
damage assessment capability. Even so, A-10 pilots were inadequately trained and 
briefed in the problems of target recognition and damage assessment before the war, and 
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many were trained primarily to work with a mix of scout and attack helicopters in a 
European environment.839 This may have helped lead to the situation where many A-10 
kill claims later had to be discounted.  
 This need to train pilots in the real world problems of damage assessment, using 
exercises to emphasize the problems of target recognition and tracking in complex air 
defense environments is not a new lesson that emerges out of the Gulf War, any more 
than it is a lesson that only applies to the A-10. It is, however, a lesson that many air 
forces seem determined not to learn. Ever since World War I, combat experience and 
exercise tests have repeatedly shown that real world combat world load environments 
confront attack with a combined workload in flying the airplane, finding the target, and 
operating the weapons system that is too demanding for many pilots to accurately find 
and then characterize a target and judge whether they actually "kill" that target.  
 The A-10s were supported by OA-10 and OV-10 spotter aircraft, but such low 
technology  spotter aircraft normally can only assess whether an approximate hit took 
place against a target, but cannot accurately assess the type of weapons being struck 
when it is sheltered or revetted, and finds it difficult to determine whether targets have 
previously been hit by other targets.840 Similar experiences were common in World War 
II and Korea, when pilots flew more slowly against much less lethal air defenses. The 
fact that most aircrews cannot accurately assess air-to-ground kills and air-to-air kills 
without substantial technical assistance is not simply a lesson of the Gulf War, it is a 
lesson of every air war that has ever been fought.  

Close Air Support Aircraft With Specialized Technology: The AV-8B 
 Unlike the USAF, the US Marine Corps entered the Gulf War with a firm 
commitment to the close air support role. The USMC is an integrated force which 
combines air and land power into integrated expeditionary forces, and uses a high-low 
mix of F/A-18s and AV-8Bs. The AV-8B is a one-man, short takeoff and vertical 
landing (STOVL) aircraft based on the British Harrier. It is subsonic and has a nominal 
combat radius of 506 miles. It is used for deep and close air support missions, as well as 
for armed reconnaissance, helicopter escort, and air defense missions. It does not have 
the high survivability of the A-10, but it does have a 25mm Gatling gun, and can be 
armed with AGM-65E Maverick missiles, the Mark 80 series of unguided bombs, laser-
guided bombs, 2.75" and 5" rockets, CBU-72 fuel-air explosives, and Mark-20 Rockeye 
cluster bombs.841 
 The USMC deployed a peak of 86 AV-8Bs during Desert Storm. The aircraft can 
take off vertically from ships, vertically from land facilities, or in short take-off 
distances from short runways. During the Gulf War, they were operated from 
amphibious assault ships, from Saudi air bases, and from forward areas. The AV-8B 
often compensated for runway quality problems, or dense operating environments that 
crowded runways by operating in the STOVL mode (Vertical or short takeoffs and 
landings of less than 3,000 feet). 
 The AV-8B was used in a wide range of support missions during the Gulf War -- 
although it was kept south of 29 degrees, 45 minutes latitude during most of the war to 
reduce the risk presented by Iraqi air defense weapons.842   
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 Like the A-10, the AV-8B proved to be a work horse during the war, although it 
rarely made use of precision munitions, and was less accurate and effective in using its 
ordnance than the F-16 and F-18. The AV-8B flew 3,342 sorties against artillery, tanks, 
armored vehicles, ammunition storage bunkers, convoys, logistic sites, troop locations, 
airfields, and preplanned anti-aircraft and surface-to-air missile sites. It delivered 83,373 
rounds of 20mm ammunition, 4,167 Mark-82 bombs, 233 Mark 83 bombs, and 7,175 
Mark-20 Rockeyes. Unlike most other Coalition aircraft, the AV-8B normally operated 
below the 10,000-15,000 foot altitudes that gave near immunity to Iraqi short-range air 
defenses.843 
 One interesting use of the AV-8B was to provide rapid response capability 
against Iraqi artillery, which helped the USMC compensate for its limited long-range 
artillery strength and targeting capability. AV-8Bs also rapidly shifted basing and moved 
north to Tanajib, about 42 miles south of the Kuwaiti border on February 18, 1991. This 
allowed the aircraft to minimize its limitations in range-payload, reduce its need for 
refueling, and increase its sortie rate: The AV-8Bs flew 236 sorties from this forward 
position in the last ten days of the war, and delivered 1,288 Rockeyes, and 1,609 Mark-
82s against Iraqi targets in the KTO. 
 The Marine Corps found that the AV-8B both met its mission needs and was 
survivable enough to retain in its force structure. What is less clear, is the effectiveness 
of the AV-8B in killing given types of targets. The AV-8B had moderately capable 
attack avionics and used unguided weapons. This seems to have allowed it to destroy 
fixed targets like towed artillery units and air defense units with some success, but even 
using low altitude deliveries, many sorties against point targets like armor and infantry 
targets seem to have succeeded only to the extent that they paralyzed Iraqi operations, 
affected morale, or increased desertions. While the AV-8B provided ground 
commanders with responsive support, the reports the Marine Corps published after the 
war provide little information to indicate the AV-8B produced extensive kills that can be 
confirmed through battle damage assessment.  

The Lesson of Precision and Sophistication: Change Since the Gulf 
War 

 It must be stressed that there is a very real difference between saying that some 
of the Coalition aircraft used during the Gulf War were not as sophisticated or as 
effective as was reported immediately after the war, and saying that such aircraft were 
not effective. Neither the limitations of the Tornado described in the previous chapter, 
nor the limitations of the US aircraft described in this chapter, prevented any of the types 
discussed from making a significant contribution to one of the most decisive victories in 
military history. Further, the effectiveness of aircraft is not measured by whether they 
achieve one or more "kills" per sortie, but rather by the ability to accumulate a 
significant number of kills over time while inflicting shock and disruption on the enemy. 
It should also be clear from the previous analysis that it is difficult to reconstruct just 
how serious the various limitations were to given Coalition aircraft, and the exact extent 
to which they degraded mission effectiveness against specific targets.844 The problems in 
battle damage assessment capability alone make it almost impossible to accurately 
assess the capability of individual platforms.  



Lessons of the Gulf War 432 

 At the same time, the problems the Gulf War revealed in US strike/attack aircraft 
were  serious enough to lead the US to make major upgrades in the capabilities of many 
of its aircraft, and plan a much more sophisticated set of upgrades for the future. The US 
is putting particularly heavy emphasis on improved poor visibility night-warfare target-
acquisition capability.845 
 The F-16 is a good case in point. In one of its analyses of the lessons of the war, 
the USAF noted that, "In the Gulf War, our density (of all-weather precision strike 
capability) was only about one per three aircraft, whereas we would have been better 
served with a density of one per aircraft employed in the theater..."846 As a result, the 
USAF is replacing its F-16A/Bs with F-16C/Ds. It has substantially upgraded the F-16C 
since the war, and has provided many with the LANTIRN (Low Altitude Navigation and 
Targeting Infrared for Night) and all F-15Es. It also is seeking to make major upgrades 
in its smart munitions as a substitute for its inability to procure an advanced strike 
aircraft, or a new design that grows out of the Joint Advanced Strike Technology (JAST) 
program until well after the year 2010.847  
 The USAF also has made other upgrades to deal with the problems revealed 
during the Gulf War. The F-16A has not been fully upgraded, but it has received a data 
transfer unit, improvements to its APG-66 radar, an expanded fire control computer, a 
radar altimeter, the AMRAAM beyond-visual-range air-to-air missile, and the ability to 
use the F-100-220E engine as an upgrade over its current F-100-200 engine. All F-16C 
aircraft can now use the AMRAAM and LANTIRN targeting pods. The F-16C Block 
40/42 is being upgraded with the ALR-56M radar warning receiver and an ALE-47 
chaff and flare dispensing system. The F-16 Block 50/52 has (a) a more powerful engine, 
(b) a Mil-STD-1760 Bus for fully integrated weapons delivery capability including 
HARM and grow to the Joint Stand Off Weapon (JSOW) and Joint Direct Attack 
Munition (JDAM), (c) an upgraded and expanded cockpit display to improve the pilot's 
situational awareness and target acquisition and attack capability, (d) an improved data 
modem to pass HARM targeting data and air-to-ground targeting information, and (e) 
the ALR-56M advanced radar warning receiver to provide greatly improved sensitivity 
and processing capability for detection of advanced threat systems.848  
 USAF experts feel such upgrades are critical for the effective operation of the F-
16, and that the pre-Gulf War F-16A/B is too limited in capability to keep in the USAF 
force structure. They feel that the Gulf War shows that even the F-16C/D was under-
equipped with modern navigation, targeting, all-weather night navigation and targeting 
systems and advanced strike munitions, and has the potential to be a far more effective 
aircraft. Many feel, however, that test and evaluation of the F-16C Block 50/52 with the 
full LANTIRN navigation/targeting system indicates that many of its problems have 
already been solved with this upgrade.849  
 Upgrades to the F-15E are more limited, but they include equipping all F-15Es 
with the LANTIRN navigation and targeting pods, AMRAAM, and the ALR-56C radar 
warning receiver to provide improved sensitivity and processing capability for the 
detection of advanced threat systems. The F-15E is also being modified to improve the 
APG-70 radar and the isolation between the APG-70 radar, ALQ-135 jammer, and the 
ALR-56C to remove interference problems revealed during the Gulf War. While it does 
not directly affect strike/attack capabilities, the F-15C is being improved to include the 
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AMRAAM, ALR-56C, AN/ALE chaff/flare dispenser, an improved version of the Joint 
Tactical Information Distribution System (JTIDS), and the capability to use a higher 
performance engine. These improvements will increase the beyond-visual-range 
capabilities of the F-15C in CAP and escort missions, and its survivability against 
surface-to-air defenses.850 
 The USAF is upgrading the mission planning systems, avionics, and attack 
munitions for its F-117 stealth strike aircraft. It is also planning to give its new F-22 air 
superiority fighter the same kind of stealth strike capabilities that exist on its F-117s. 
This strike capability would be limited to the equivalent of two 2,000 pound weapons, 
but the F-22 is a low observable aircraft with considerable range payload capability, and 
would carry smart air-to-surface missiles internally as well as enhance laser-guided 
ordnance. 
 Whether these upgrades will meet the all of the USAF's future needs is uncertain. 
Senior USAF officers who participated in the Gulf War feel that the USAF badly needs 
more F-15Es and that no upgrade of the F-16 can fully overcome the problems that stem 
from placing so heavy a work burden on a one-man aircraft, or from trying to use a 
multi-role fighter as an advanced strike/attack fighter.  The USAF procured a total of 
109 F-15Es to support two wings of the aircraft in combat formation. About 60 of the 
planes have to be used in a training, testing, and back-up role, and the USAF would like 
to purchase at least 30-50 more F-15Es.851 Some USAF officers in senior command roles 
during the Gulf War believe that the USAF needs one-two more wings of F-15Es, even 
at the cost of cuts in F-16C/D or F-22 strength.  
  The US Marine Corps has drawn conclusions about the need to upgrade its F/A-
18s that are similar to the conclusions that the USAF has drawn about its F-16C/Ds. A 
senior USMC officer described the need to upgrade the F/A-18CD as follows,852 

"One of the key lessons learned during the Gulf War was that we need increased 
density of our NAVFLIR and TGTFLIR pods. The NAVFLIR pod can be 
employed aboard our  F/A-18Ds and later-model F/A-18C aircraft. The 
TGTFLIR can be employed even by our earlier model F/A-18A aircraft. When 
equipped with FLIR pods, all Marine Corps F/A-18 Squadrons have a 
capability to engage ground targets at night. This capability includes the ability 
to designate targets for laser-guided bombs...In the Gulf War, our density was 
only about one per three aircraft, whereas we would have been better served 
with a density about one per aircraft employed in the theater. Accordingly, our 
procurement plan objective for TGTFLIR is to put a TGTFLIR on each 
warfighting aircraft." 

 As a result, the USMC is providing its F/A-18C/Ds with much more advanced 
night and all-weather attack capability, retrofitting the APG-73 radar to provide growth 
for stand-off reconnaissance, and is providing better all-weather strike capability, the 
ability to laser designate targets for laser-guided bombs, targeting FLIR pods, navigation 
FLIR pods, cockpit lighting and displays for employing night vision goggles, and digital 
moving map systems.853 It is also providing its F/A-18s with upgrades to the APG-65 
radars on its F/A-18s that will provide an all-weather stand-off imaging capability, and a 
strip mode radar coverage for reconnaissance purposes, as well as hardware and 
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software changes that increase synthetic aperture radar capability, provide an inverse 
SAR capability for ship classification, and a fixed target track mode.854 
 The US Navy is also modifying its F/A-18s. In a statement on the lessons of the 
war, a senior naval officer noted that,855 

"In the area of strike warfare, the Navy is investing heavily in a family of 
precision guided munitions to provide us additional standoff capability and 
increased accuracy and lethality. That, coupled with modifications of our F/A-
18 aircraft, has significantly increased our ability to influence the land war 
generally and our precision air-to-ground capability in particular. For example, 
when the USS Theodore Roosevelt deployed last year, her air wing could 
deliver three times the number of PGMs when compared during her capability 
during the Gulf War. Armed helicopters are another example of our intent to 
adjust naval capabilities."  

 Further, the US Navy is procuring a much more advanced version of the F/A-18 
called the F-18E/F with greater range-payload, low observability or stealth features, 
more maneuverability and speed, and much more advanced avionics. The aircraft would 
come into service shortly after the year 2000, and will have a long-range strike mission 
capability of 1,050 kilometers without buddy refueling and 1,350 kilometers with it. It 
will have a 33% increase in internal fuel over the F-18C/D, a 25% larger wing, 35% 
higher thrust engines, and a 34" fuselage extension. It will incorporate provisions for the 
Airborne Self Protection Jammer (ASPJ) to reduce its dependence on mission packages 
of EW aircraft, and carry 4-6 chaff/flare dispensers versus 2 for the F-18C/D. It will also 
deploy the ALE-50 towed decoy. It will attempt to ease the pilot's workload by using a 
larger central liquid crystal display, and the control panel on the F-18C/Ds HUD will be 
replaced with a touch panel liquid display.856 
 The US Navy is also seeking to upgrade its F-14A fighters to improve both their 
air defense capabilities and to give them full capability as long-range strike fighters. It is 
unclear what level of capability will actually be funded, but this program is the result of 
the Navy's conclusion that even a much more advanced version of the F/A-18 may not 
have the range/payload to meet the demanding requirements of long range strike/attack 
missions for power projection. An upgraded F-14 would potentially provide a two man 
aircraft that could have very advanced attack avionics, a weapons officer to reduce pilot 
work load, and the range-payload to select low vulnerability penetration corridors, 
reduce refueling needs and any problems because of carrier distance from the target, and 
improve the number of aircraft on US carriers with offensive capability. The F-14 is, 
however, a relatively large aircraft and one that will require advanced EW protection. It 
is not clear that it and/or the F-18E/F can fully replace the A-6s being phased out of the 
US Navy. 
 The Marine Corps has concluded that all of its AV-8B Harriers needed FLIR, a 
digital moving map display, and radar/night attack upgrades, although it can only afford 
to upgrade part of its force.857 It will remanufacture 73 aircraft to carry advanced APG-
65 radars, NAVFLIR night vision goggles, an upgraded cockpit to reduce work-load and 
improved all weather/night capabilities,  an upgraded Rolls-Royce F-402-RR-408 engine, 
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and new wiring and avionics provisions for advanced air weapons like the Joint Stand-
Off Munition (JSOW) and JDAM.858 
 A senior USMC officer described the lessons of the Gulf War relating to the AV-
8B as follows,859 

"The AV-8B was originally designed to be a daylight only light attack aircraft. It 
employed an angle rate bombing system coupled with a laser spot tracker. 
Fifty-six of the later model aircraft are equipped for night attack with the 
capability to employ NAVFLIR, cockpit night vision lighting, and a digital 
moving map display. The more recent models, including those in production 
now -- were upgraded into a radar/night attack aircraft employing the APG-65 
radar from the F/A-18 platform....In order to transition the existing AV-8B 
aircraft into a radar/night attack capable asset, the Department of the Navy has 
initiated a remanufacture program which will incorporate several safety 
changes that otherwise would not have been retrofitted, in addition to the 
radar/night attack upgrades...The objective...is to field an operational AV-8B 
Harrier II fleet in the next century that will be all night attack capable with a 
majority also radar/night capable." 

 While the details of these different US upgrades and force improvement 
programs do not apply directly to other air forces and types of aircraft, they do have 
important implications for the future of air warfare and other air forces. The US 
programs have a common thrust. The US services have concluded that the aircraft that 
won Desert Storm still did not have sufficient effectiveness to support a modern air 
campaign or AirLand battle. They feel that major advances are needed in strike/attack 
lethality, all-weather/night strike, stand-off, and penetration capabilities, and that the 
trade-off between sophistication and force strength favors sophistication.   
 Given the fact that the vast majority of the aircraft now in service in NATO and 
Third World air forces are substantially less capable than the aircraft the US deployed at 
the time of Desert Storm, such conclusions imply that such air forces have major 
operational limitations that will sharply restrict their effectiveness in future wars. Other 
air forces can, of course, carry out similar upgrade programs or acquire more advanced 
aircraft. One potential lesson of the Gulf War is that upgrading the platform can provide 
most of the capabilities needed for the "military revolution" in regional conflicts. At the 
same time, few air forces can afford to act on the lessons of the Gulf War as the US has, 
and move towards a fully precision-capable, night/all-weather capable force. 

Munitions and Less Than Surgical Bombing 
 The transitional nature of offensive air technology in the Gulf War applies just as 
much to munitions as it does to C4I/BM and aircraft. While television coverage during 
the Gulf War focused almost exclusively on the use of smart munitions, the Gulf War 
was fought using relatively "dumb" munitions. The land and sea-based missiles used in 
the Gulf War were employed in comparatively small numbers. The US Navy launched a 
total of 282 Tactical Land Attack Missiles (TLAM), and the last one was fired on 
February 1, 1991. The USAF only fired 35 Conventional Air-Launched Cruise Missiles 
(CALCM), and all were fired on the first day of the war. The US Army fired 21 



Lessons of the Gulf War 436 

missions of Army Tactical Missile Systems (ATACMS), some with more than one 
missile, and the US Navy fired seven SLAMs, but this is still a small number of 
systems.860  
 Table 7.4 shows that nearly 70% of the air munitions that the US used in the 
Kuwaiti Theater of Operations were unguided or "dumb" bombs, and 26% were area 
munitions. Laser-guided bombs and precision-guided weapons only made up 7% of all 
munitions used, and about 25% of these were helicopter fired anti-tank guided weapons. 
While the data in Table 7.4 only apply to US forces, the US flew 90% of all the 
strike/attack missions in the KTO in Desert Storm (well over 90% if rotary wing attack 
aircraft are counted).  
 The US dominated the use of precision air ordnance. If all weapons are counted, 
including those used in strategic bombing inside Iraq, the US dropped 89% of the 10,468 
guided bombs that the Coalition used during the war, 95% of the 2,151 anti-radiation 
missiles (principally HARMs), and 99% of the 5,508 air-to-surface missiles (principally 
Maverick and Walleye).  
 Only two other Coalition air forces conducted air attacks with precision guided 
missiles. The RAF Dropped 1,126 guided bombs of all types, used 112 air-launched 
anti-radiation missiles (ALARMs), and did not launch any air-to-surface missiles. The 
French Air Force fired approximately 60 AS-30 air-to-surface missiles. These totals do 
not, however, include the anti-radiation missiles used in the air superiority campaign. 
These missiles were fired by British Tornadoes and US F-4Gs, F-18s, F-16s, A-7s, and 
EA-6Es. 
 Further, many of the "smart" munitions listed in Table 7.4 were not particularly 
"smart." The laser-guided bomb had been used in the Vietnam War, although twice as 
many laser-guided bombs were dropped in the six weeks of the Gulf War as in nine 
months in Vietnam. Smarter and longer range versions of such weapons -- like the 
AGM-130 -- with stand off ranges and improved ability to operate in poor weather were 
not yet deployed. 861  Some "smart" munitions also were not sufficiently lethal, 
particularly in penetrating hard targets -- a costly problem, given the price of guided 
munitions. This is why the USAF is examining more lethal warheads for many systems 
and the possibility of find a deep penetration, hard target warhead to supplement or 
replace the standard BLU-109 warhead on its laser-guided bombs, the AGM-130, and 
the new Joint Direct Attack Munition (JDAM).862  
 The US had already used about 4,000 air-to-surface missiles in Vietnam. While 
the 5,400 Maverick missiles used in the Gulf War had been greatly improved in terms of 
their guided and warhead design, they were still basically short-range line-of-sight 
systems based on early 1980s technology and most were delivered by the A-10, which 
could not fully utilize the range and night vision capabilities of the IIR Maverick in most 
missions.863  
 With the exception of the HARM and ALARM anti-radiation weapons, none of 
the air delivered attack weapons used in the Gulf War had a "fire and forget" capability. 
As has been discussed in the previous chapter, the laser-guided bomb is not a 
particularly sophisticated munition, and glides to a target that must be kept constantly 
illuminated with a laser. Most of the missiles employed had limited range and relatively 
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unsophisticated seekers. None of the missiles or area weapons were sensor fused, or had 
more than the most limited "through the weather" track and kill capability. Stand-off 
ranges were generally limited, and none of the area munitions used in the Gulf War used 
advanced systems to continually update their trajectory for wind errors or had more than 
limited accuracy and lethality when delivered at high altitudes.864 
 The problems is using "dumb" ordnance have been discussed earlier, and it is 
scarcely surprising that the US has reacted to the lessons of the Gulf War by concluding 
that it must emphasize precision guided weapons in future conflicts. The US has already 
made major improvements in its smart weapons capabilities and plans to make further 
improvements in the future. A USAF general has described these changes as follows:  

"Overall, the Air Force, Army, Navy, and Marine Corps now posses four 
times the precision weapons delivery capability they had at the end of Desert 
Storm. In the future, 100% of Air Force bomb droppers will be precision 
weapons capable...(Advanced) munitions combined with this fleet of 
precision capable aircraft will bring about a revolution in the ability of air 
power to project force on the modern battlefield."865 

 Interviews indicate that the British and French air forces have drawn the same 
conclusions, but have not been able to get as much funding to react to these lessons. In 
broad terms, however, it is important to note that the US, and any Western or Coalition 
involving the US, will never fight another war using air power with the kind of aircraft, 
C4/BM, or munitions used in the Gulf War.   
 Emphasizing smart weapons does not mean, however, that the US or any other 
air force is likely to abandon "dumb" bombs. Once again, "dumb" ordinance is often the 
most effective way of attacking area targets, and the purpose of air power is not 
necessarily killing. Presence -- knowing that aircraft are in the area or loitering near the 
battlefield or a target area -- can severely limit maneuver and movement and affect 
morale. The shock effect of exploding ordnance can disrupt operation, and affect morale 
and unit cohesion.  
 The cost trade-offs between ordnance can also be of critical importance. Many 
smart weapons are more expensive that the targets they are used against -- some USAF 
planners estimate than "smart weapons cost an average of ten times as much per pound 
as "dumb" weapons -- and Iraq often paid less for the weapons systems that the 
Coalition attacked than the Coalition paid for each of the precision weapons it used to 
try to destroy them. While only 7% of the Coalition strike/attack missions used precision 
weapons, this figure looks very different in dollar terms. The US estimated after the war 
that the offensive air munitions it used during the Gulf War, less anti-radiation missiles, 
cost a total of $1,290.3 billion.  The 209,940 "dumb" bombs in this total cost $432 
million or 33%. The 9,473 laser-guided bombs cost $307.6 million, or 24%. The 5,647 
air-to-surface missiles cost $550.8 million, or 43%.866  
 Seen from this perspective, 67% of the investment in air ordnance went into 
delivering 7% of the weapons. Put differently, the average "dumb" weapon cost $2,057, 
while the average laser-guided bomb cost $32,470, and the average air-to-surface 
missile cost  $97,538. If the Coalition had attempted to use nothing but precision 
weapons, with the same mix of laser-guided bombs and missiles, it would have cost an 
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average of about $54,200 per weapon, and a total of $11.4 billion. While far fewer smart 
weapons would actually have been required to achieve the same effect, finding the right 
trade-off between very smart, smart, and "dumb" ordnance, and between very 
sophisticated, sophisticated, and moderate capability aircraft is an extremely 
complicated challenge. The Gulf War points towards more precision and more 
sophistication, but it does not provide a clear basis for determining the specific mix any 
given force needs or can afford. One in-house USAF study did indicate, however, that 
the optimal ratio of "smart" to "dumb" munitions would have been 30% to 70%.867  

 
Table 7.4 

 
Key Munitions Used by US Aircraft in the KTO 

  
Munitions Type                                      Air Force    Navy   Marine Corps   Army                    Total 
                                                                                                                                           Number    Percent 
Unguided General Purpose Bombs 
Mk-82 (500 pounds) 59,884 10,941 6,828 - 77,683 35% 
Mark-83 (1,000 pounds) - 10,125 8,893 - 19,081 9% 
Mark-84 (2,000 pounds) 10,467 971 751 - 12,289 6% 
Mark-117 (B-52) 43,435     ____-        ___ - - 43,435 20% 
 113,786 22,037 16,472  152,488 69% 
Unguided Special Purpose Bombs 
CBU-52 fragmentation bomb ** 17,831 - - - 17,831 8% 
CBU-87 combined effects munition 10,035 - - - 10,035 5% 
CBU-89/78 Gator*** 1,105 148 61 - 1,314 0.6% 
Mk-20 Rockeye ** 5,345 6,814 15,828 - 27,987 13% 
 34,316 6,962 15,889  57,167 26% 
Laser Guided Bombs 
GBU-12 (laser Mk-82) 4,086 - - - 4,086 2% 
 
Air-to-Surface Missiles 
AGM-114 Hellfire - 30 159 2,879 3,065 1.4% 
AGM-65 Maverick 5,255 - 41 - 5,296 2.4% 
BGM--71 TOW                                    ___-        __ - 283       ___ - 283 0.01% 
 5,255 30 483 2,879 8,644 4% 
 
Total Munitions of All Types 125,999 28,673 32,404 2,879 222,385 100%
  (% of Total) 57% 13% 15% 1% 100%
  
 
*Does not include other types of laser-guided and special purpose bombs and air-to-surface missiles used 
largely outside of theater. Percentages are rounded and may not total 100%. Data for TOW include 
missiles used by both Navy and Marine Corps. 
**Primarily targeted on artillery 
***Primarily targeted on armor 
Source: Adapted from Thomas A. Keaney and Eliot A. Cohen, Gulf War Air Power Survey: Summary 
Report, pp. 103.  

  



Lessons of the Gulf War 439 

The Bombs, Rockets and Guns Used in the Gulf War 
 Some of these issues become clearer when one examines the performance 
characteristics of the  specific missiles and munitions used in the Gulf War, and what is 
known about their relative effectiveness. The performance characteristics of these 
weapons are summarized in Table 7.5. Like Coalition aircraft they represent a wide 
range of different levels of technological sophistication and mix of new and old 
technologies.  
 It is  difficult to draw detailed lessons about the relative lethality of the weapons 
shown in Table 7.5. As has been discussed in Chapter Five, and earlier in this chapter, it 
is virtually impossible to find meaningful battle damage assessment data on any given 
type of missile or munition. Such data have been published -- some of it rushed into 
print right after the war and some it published to propagandize a given service, weapons 
system, or procurement concept. The fact is, however, that they cannot be validated in 
meaningful analytic terms.  
 In most cases, the data base is not adequate to make accurate judgments. For 
example, battlefield studies after the war had access to only 163 tanks, or 6% of the total 
of 2,633 estimated to be destroyed or abandoned in the KTO. Out of this sample, only 
10-20% had been hit by air munitions, and 78 of the 183 had not been hit by any 
munition at all.868 USAF studies, however, claim that about 41% were hit by air 
munitions.869 At the same time, estimates of effectiveness that were made on the basis of 
pilot or operator reports, or using limited samples of recorded imagery, proved to have 
little statistical value upon close examination. In some cases, carefully selected samples 
are used where the data only refer to weapons operating under ideal or carefully selected 
conditions.  
 In other cases, effectiveness data do not mean what they appear to mean. Terms 
like "hit" are used in ways where they seem to imply a direct hit, although "hit" may  
actually be defined as a case where observation or recorded data simply indicates that 
the weapon went near the target. Even when "hits" could be physically shown to be real 
hits, which involved a small fraction of the cases for any weapons system used in Desert 
Storm, the term "hit" often had nothing to do with the term "kill". In many cases, there 
were no conclusive indications that a "hit" produced the desired damage effect. In many 
cases, it was often difficult to be certain that air strikes did not attack a target that had 
already been hit or "killed" by other means. In other cases, damage to a building or 
facility might or might not have achieved the intended or lasting damage, and "kills" of 
combat equipment could not be distinguished from damage that might be repairable.  
 The Department of the Defense summarizes these problems in assessing the 
impact of laser-guided bombs, and other precision guided ordnance, by stating that,870  

"Although there is a lack of comprehensive BDA data, LGBs appear to have 
performed well. After action reports indicate that LGBs were 
effective....However, while post war examination and analysis of Iraqi targets 
confirms the effectiveness of LGBs, battle damage assessment by 
reconnaissance assets...was difficult to determine. LGBs would often penetrate 
into the facility leaving only a small penetration hole. Although interiors were 
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determined to have been destroyed or severely damaged, further data on 
precision guided ordnance is unavailable." 

 Interviews, and reviews of limited samples of data, also reveal problems in the 
analytic controls the US  applied to validating the data, analyzing and resolving 
inconsistencies, and defining effectiveness. They also reveal many instances where a 
lack of observable activity led to the assumption of a "kill" when such evidence only 
indicates suppression and other cases where a lack of activity was assumed without 
validating reconnaissance data. One clear lesson of Desert Storm, which is discussed 
again in later chapters, is that far more demanding and standardized criteria need to be 
applied to estimates of weapons effectiveness. Further, a large set of data is simply 
missing. The Coalition deliberately rejected any effort to estimate Iraqi civilian and 
military killed and wounded, and to estimate the detailed impact of collateral damage. 
 These problems in measuring the effectiveness of individual air munitions do not, 
of course, mean that air power was ineffective, or that some munitions were not much 
more effective than others. Airpower clearly did tremendous damage to Iraq's military 
forces and capabilities, and one does not have to precisely measure a war to win it. 
 US planners have also drawn lessons from their experience in delivering air 
munitions during Desert Storm that are almost certainly valid in spite of such problems 
in effectiveness reporting. One such lessons is the need to develop methods of attack and 
delivery that are more accurate at altitudes about 10,000-15,000 feet. Another is the need 
to upgrade the guidance systems on laser-guided bombs to increased their range and a 
reliability -- a trend reflected in Table 7.5. A third is the need for conventional deep 
shelter killing munitions that can be linked to the use of unattended ground sonars to 
"map" the shelter or underground facility before it is attacked to ensure an effective level 
of destruction. A third is the need for more lethal and self-guiding submunitions. A 
fourth is the need to improve the fusing in many conventional bombs and submunitions, 
and finally, the need to develop lower cost glide bomb conversions to provide cheap 
stand-off capability.871 
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Table 7.5 
 

Major Guided and Unguided Bombs Used in Desert Storm 
 

Unguided or  "Dumb " Bombs 
 
o Mark-82 General Purpose Free Fall 500 pound bomb:  Unguided bomb with a 192 pound 

explosive charge equipped with a mechanical nose and tail fuse, or the FMU-113 air-burst radar 
proximity fuse. The primary weapon used by the B-52, and also used by F-16s, F/A-18s, and 
AV-8Bs.  A total of 77,653 were dropped during the war. The CEP of a Mark-84 using an 
optimal delivery profile and full computer assisted bombing is in excess of 160 feet. Operational 
CEPs usually exceed 300 feet. Area lethality is limited. Direct hit lethality against medium sized 
building is moderate. Reliability of denotation was high. 

 
o Mark-83 General Purpose Free Fall 1,000 pound bomb:  Unguided bomb with a 416 pound 

explosive charge equipped with a mechanical tail fuse, or radar proximity fuse. The CEP of a 
Mark-83 using an optimal delivery profile and full computer assisted bombing is in excess of 160 
feet. Operational CEPs usually exceed 300 feet. Area lethality is limited to moderate. Direct hit 
lethality against medium sized building is moderate to high. Reliability of denotation was high. 
Used largely by the Marine Corps to drop 19,018 weapons in close air support and battlefield air 
interdiction missions. 

 
o Mark-84 General Purpose Free Fall  2,000 pound bomb:  Unguided bomb with a 945 pound 

explosive charge equipped with a mechanical nose and tail fuse, or the FMU-113 air-burst radar 
proximity fuse. The CEP of a Mark-84 using an optimal delivery profile and full computer 
assisted bombing is in excess of 160 feet. Operational CEPs usually exceed 300 feet. Area 
lethality is limited to moderate. Direct hit lethality against medium sized building is high. 
Reliability of denotation was high. Some 12,189 were used by F-15Es, F-16s, and F-111Fs. 
About 1,000 were used by the Marine Corps in close air support and battlefield air interdiction 
missions. 

 
o Mark-117 General Purpose Free Fall  750 pound bomb:  Unguided bomb equipped with a 

mechanical nose and tail fuse. The CEP of a Mark-117 using an optimal delivery profile and full 
computer assisted bombing is in excess of 160 feet. Operational CEPs usually exceed 300 feet. 
Area lethality is limited. Direct hit lethality against medium sized building is high. Reliability of 
denotation was high. Some 43,345 were used, and virtually all were dropped by B-52s. 

 
o UK-1000. A British 1,000 pound bomb that can be carried by the B-52, Tornado, Buccaneer or 

Jaguar. 4,372 were delivered as unguided weapons, principally by the Tornado. 
 
Unguided Cluster Bombs 
 
o CBU-52 Cluster Bomb: Uses the SUU-30 dispenser, a metal cylinder divided longitudinally. One-

half have contains a strong back section that provides for forced ejection and sway bracing. The 
two halves lock together. Four cast aluminum fins are attached at a 90 degree angle to the aft end 
of the dispenser and are canted at 1.25 degrees to impart spin-stabilized flight. When released 
from the aircraft, the arming wire/lanyard initiates the fuse arming and unlocks the forward end 
of the dispenser. Ram air action on the dispenser forces the two halves apart, instantaneously 
dispensing the payload and allowing the bomblets to spin-arm and self dispense.  The bomb has 
220 anti-material and antipersonnel bomblets. It weighs 785 pounds and can be used with a 
variety of proximity fuses or a timed mechanical fuse. The submunition is a 3.5 spherical 
bomblet weighing 2.75 pounds with a 0.65 pound high explosive warhead. CEP is normally in 
excess of 200 feet. Operational CEPs usually exceed 300-400 feet. Area lethality is moderate. 
Direct hit lethality against armor is limited to moderate. Reliability of denotation was moderate to 
high. A total of 17,831  CBU-52/58/71 cluster bombs were used.  
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o CBU-58 Cluster Bomb:  A larger version of the CBU-52 free fall bomb which also uses the SUU-

30 dispenser  The bomb has 650 bomblets with 5 gram incendiary titanium pellets. CEP is 
normally in excess of 200 feet. Operational CEPs usually exceed 300-400 feet. Area lethality is 
moderate but depends on flammability. Direct hit lethality against armor is very limited. 
Reliability of denotation was moderate to high.  

 
o CBU-71 Cluster Bomb:  A larger version of the CBU-52 free fall bomb which also uses the SUU-

30 dispenser  The bomb has 650 bomblets with both incendiary and fragmentation kill 
mechanisms. Both have a time delay fuse which detonates at random times after impact. CEP is 
normally in excess of 200 feet. Operational CEPs usually exceed 300-400 feet. Area lethality is 
moderate. Direct hit lethality against armor is very limited. Reliability of denotation was 
moderate.  

 
o CBU-78 Gator: a tri-service 500 pound free fall bomb using 15 anti-personnel and 45 anti-armor 

land mines for delivery adjacent to Iraqi forces or to disrupt operations. The mines can be 
triggered by disturbance/anti-disturbance devices, by a magnetic field for the anti-tank mine, and 
by a trip line for anti-personnel mines. The is a self-destruct time set option. CEP is normally in 
excess of 200 feet. Operational CEPs usually exceed 300-400 feet. The Navy and Marine Corps 
dropped 209 weapons. 

 
o CBU-87 Combined Effects Munition (CEM): A 202 bomblet free-fall weapon with a SUU-65 

munitions dispenser an optional proximity sensor. The bomblet case uses scored steel designed to 
break into 300 fragments to attack personnel and armor. CEP is normally in excess of 200 feet. 
Operational CEPs usually exceed 300-400 feet. The USAF dropped 10,035 weapons.  

 
o CBU-89 Gator: A free-fall bomb using a SUU-64 tactical munitions dispenser with 22 anti-

personnel and 72 anti-armor land mines with an optional proximity sensor. Mine arming begins 
when the dispenser opens. Mine detonation  is initiated by target detection, mine disturbance, low 
battery voltage, and a self-destruct time out. The anti-tank mine is magnetic sensing. The anti-
personnel weapon uses trip wires. The mines can be triggered by disturbance/anti-disturbance 
devices, by a magnetic field for the anti-tank mine, and by a trip line for anti-personnel mines. 
The is a self-destruct time set option. CEP is normally in excess of 200 feet. Operational CEPs 
usually exceed 300-400 feet. The USAF dropped 1,105 weapons. 

 
o CBU-87 Combined Effects Munition (CEM): A 202 bomblet free-fall weapon with a SUU-65 

munitions dispenser an optional proximity sensor. The bomblet case uses scored steel designed to 
break into 300 fragments to attack personnel and armor. CEP is normally in excess of 200 feet. 
Operational CEPs usually exceed 300-400 feet. The USAF dropped 10,035 weapons.  

 
o Mark-20 Rockeye: A free-fall weapon consisting of a clam shell dispenser, time mechanical fuse, 

and 247 dual purpose armor piercing shaped charge bomblets. Each bomblet weighs 1.32 pounds 
and has a 0,4 pound high explosive shaped charge which produces up to 250,000 psi at the point 
of impact, capable of penetrating 7.5 inches of armor. It is most efficient in attacking area targets 
with penetration is needed to kill. Rockeye is designed for low altitude delivery and must be 
preset for precise delivery altitudes and profiles. Dispensers often opened at the wrong altitude, 
affected bomb density, and greatly decreased the probability of a kill. The USMC used the 
weapon extensively against armor, artillery, and anti-personnel targets. It dropped 15,828 
weapons, the USAF dropped 5,345, and the Navy dropped 6,814. Rockeye had an extraordinarily 
high dud rate during the Gulf War. 

 
o CBU-59 APAM: An anti-personnel and anti material weapon developed as a successor to 

Rockeye. It uses the same dispenser but has 717 BLU-77 bomblets. It has anti-personnel and 
incendiary effects as well as anti-armor effects. CEP is normally in excess of 200 feet. 
Operational CEPs usually exceed 300-400 feet. 186 were used. 
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o BL-755: A medium weight British weapon with 147 anti-tank fragmentation bomblets. The 
dispenser opens after a preselected time delay, and the ejected bomblets have shaped charge 
warheads that can penetrate at least 9,84 inches of armor and explode on impact. They are 
retarded to increase their angle of attack on impact, and also scatter a cloud of at least 2,000 
lethal fragments. Jaguars used eight BL-755s against Iraqi ground targets. 

 
Fuel-Air Explosives 
 
o CBU-72: A 550 pound cluster bomb containing three fuel-air explosive submunitions. Each 

weighs approximately 100 pounds, and contains 75 pounds of ethylene oxide with air burst 
fusing set for 30 feet. An aerosol close about 60 feet in diameter and 8 feet thick is created and 
laser ignited. The resulting explosion creates a high uniform overpressure useful for attacking 
soft targets. The USMC dropped all 254 CBU-72s used in the Gulf War, primarily against 
trenches and mine fields. While it produced some secondary mine explosions, its lethality was 
limited and its impact was largely psychological.   

  
Laser Guided or  "Smart " Bombs 
 
o GBU-10: All laser-guided weapons use guidance kits and regular bombs. The guidance kit 

consists of a computer control group, guidance canards to attach to the front of the warhead to 
provide steering commands, and a wing assembly attached to the rear to provide lift. LGBs are 
maneuverable free fall weapons with an internal semi-active guidance system that detects laser 
energy and guides the weapon towards a laser illuminated target. The range is determined by the 
speed and attitude of the delivering aircraft. The flight path is originally ballistic and relies on the 
aircraft to aim the bomb in the right direction. It transitions to a guided glide path as the bomb 
attempts to align its vector with the laser illuminated target. The GBU-10 adds a laser guidance 
package to a Mark-84 1,000 pound bomb. Optimal hit probability depended on whether the 
weapon had the Paveway I guidance with fixed wings or the Paveway II guidance with folding 
wings, improved detector optics and sensitivity, reduced thermal battery delay after release, a 
30% greater field of view, and increased maximum canard deflection. An aircraft using the bomb 
and Paveway II under ideal delivery and weather conditions could achieve up to 80% hits within 
10-30 feet of the illuminated spot. Operational average hit probability was probably 20% or less, 
but insufficient data are available to do more than guess. F-111Fs dropped over one-third of the 
2,637 used, and F-117s, F-15Es and USMC and Navy aircraft dropped the rest. 

 
o  GBU-10I or BLU-109/B (I-2000): An improved 1,925 pound bomb with a 550 pound warhead 

that is designed as a penetrating weapon with a forward fuse well. It is relatively slim and its skin 
is a single-piece, forged warhead casing of 1 inch, high grade steel that much harder than the skin 
of a regular Mark-84. The BLU-109/B was always mated with a laser guidance kit to form a 
laser-guided bomb in Desert Storm. Its usual tail fuse is a mechanical electrical fuse. Optimal hit 
probability under ideal delivery and weather conditions was up to 80%. Operational average hit 
probability was probably 20% or less, but insufficient data are available to do more than guess. 
Area lethality is limited. Direct hit lethality against medium sized building is high. Reliability of 
denotation was high. F-111Fs and F-15Es used this weapon against bridges, Scud targets, C4I 
targets, and bunkers. 

 
o GBU-12:  The GBU-12 adds a laser guidance package to a Mark-82 500 pound bomb. Optimal 

hit probability under ideal delivery and weather conditions was up to 80%. Operational average 
hit probability was probably 20% or less, but insufficient data are available to do more than guess. 
It was a key anti-tank weapon and F-111Fs dropped more than half of the 4,493 used. F-1-15Es 
and USMC and Navy A-6E aircraft dropped the rest, largely against tanks. 

 
o GBU-16:  The GBU-16 adds a laser guidance package to a Mark-83 1,000 pound bomb. Optimal 

hit probability under ideal delivery and weather conditions was up to 80%. Operational average 
hit probability was probably 20% or less, but insufficient data are available to do more than guess. 
All 219 GBU-16s were dropped by self-designating A-6Es. 
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o GBU-24:  The GBU-24 adds a laser guidance package to either a Mark-84 or BLU-109 bomb 

modified with the Paveway III low-level laser-guided bomb kit, and uses proportional guidance 
rather than the guidance used in the Paveway II. It sharply improves the performance envelope 
over the Paveway II because of superior maneuverability, seeker sensitivity and field of view.. 
All 1,181 GBU-24s were dropped by F-111Fs. Operational hit probability (within 10-20 feet of 
illuminated spot) may have approached 30%. 

 
o GBU-27:  The GBU-27 adds a laser guidance package to a BLU-109 bomb modified with the 

Paveway III low-level laser-guided bomb kit,  and the smaller GBU-10 tail assembly needed for 
internal carriage. All 739 were used by the F-117. Operational hit probability (within 10-20 feet 
of illuminated spot) may have approached 30%. 

 
o UK-1000. A British 1,000 pound bomb that can be carried by the B-52, Tornado, Buccaneer or 

Jaguar. 1,079 were delivered as laser-guided weapons, principally by the Tornado. 
 
Special Purpose Bombs 
 
o JP-233: A heavy airfield attack weapon dispenser with 30 concrete penetrating and 215 area-

denial bomblets. The concrete penetrating bomblets are parachute retarded and fall to the ground 
in a nearly vertical trajectory. A constant fuse sets of a charge to open a hole through which a 
second charge is fired to penetrate, detonate, and create a crater. The area denial weapon is fitted 
with disturbance fuses and variable self-destruct fuses to inhibit repair activity.  Tornadoes 
delivered 106 during the war.  

 
o GBU-15: An unpowered stand-off glide bomb with remote data link guidance and an electro-

optical or infrared sensor in the nose. It allows automatic or manual delivery of the Mark 84 at 
ranges longer than those of the laser-guided bomb because the target does not have to be 
illuminated before it is released. The GBU-15 is controlled by a datalink system, and the operator 
locates the target area and aim point by observing the video transmitted by the weapon. A total of 
71 weapons were dropped by F-111Fs, and this weapon was used to destroy the oil manifolds on 
storage tanks in Kuwait and keep oil from dripping into the Gulf.  

 
o BLU-82: A 15,000 pound bomb originally designed to clear helicopter land zones in Vietnam. 

The warhead contains 12,600 pounds of GSX slurry and is detonated just above ground level, 
where it produces overpressures of 1,000 psi. It was initially used to try to clear mines, but no 
data are available to judge its effectiveness. It was later dropped for psychological effect. 

 
o GBU-82: A special penetrating weapon designed to attack deep underground Iraqi command 

centers. It uses modified artillery tubes. It is 19 feet long, 14.5 inches in diameter, weighs 4,637 
pounds, and contains 630 pounds of high explosive. It is fitted with GBU-27 laser-guided bomb 
kits. F-111Fs dropped two such bombs in Desert Storm. One bomb hit its target and the aircraft 
recorded an outpouring of smoke 6 seconds after impact. 

 
o Mark 77: A napalm canister munition. The Marine Corps dropped a total of 500, primarily using 

AV-8Bs , which dropped the weapons at low altitude to ignite Iraq's oil filled trenches. 
 
Source: Adapted by the author from interviews, and from Eliot A. Cohen, Gulf War Air Power 

Survey: Volume IV, Part I, pp. 66-84; Department of Defense, Conduct of the Persian Gulf War: 
Final Report, Annex T, pp. T-178 to T-102. 
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Table 7.5 does not describe the aircraft rockets and guns used during Desert Storm, but 
some data are available on their effectiveness. Only limited use was made of rockets. 
British Jaguar aircraft used 32 CRV-7 rocket pods with 19 rockets each, for a total of 
608 rockets. These are special flat trajectory weapons and were used largely against the 
Iraqi Navy.  Marine F/A-18 forward air controllers used 2.75 inch phosphorous rockets 
to mark targets, and USAF OA-10 aircraft used roughly 3,000 2.75" rockets to mark 
targets. The only extensive use of rockets against ground targets was by USMC AH-1s, 
which fired about 4,000 rockets, half to mark targets and half against Iraqi personnel and 
vehicles. 
 Guns were used more extensively to mark targets and attack vehicles and 
personnel. A-10s were not always able to close within gun range of armored vehicles 
because of Iraqi air defenses but they still fired nearly 1,000,000 rounds of 30 mm shells 
from their GAU-8 Gatling guns, and OA-10s fired 16,000 more rounds of high 
explosive incendiary shells to mark targets. AC-130 gunships used their 105mm guns, 
40 mm gun, and twin 20 mm guns to attack a variety of targets within the KTO. AV-8Bs 
conducted strafing missions, AH-64 Apaches used their 30 mm guns against armored 
and other targets, and armed helicopters used guns in close support missions. 
 Only anecdotal claims are available on the effect of aircraft gunfire, but its 
importance should not be disregarded. Strafing has historically had a major impact on 
enemy morale and on killing soft targets. A number of the weapons left by the Iraqi 
Army on the battlefield also exhibited damage from aircraft cannon.872 

The Guided Missiles Used in the Gulf War 
 Table 7.6 summarizes the performance characteristics and lethality of the guided 
missiles that the Coalition used in the strategic and air campaigns during Desert Storm, 
and it is interesting to note that nearly 30% of these missiles were launched by rotary-
wing US Army and USMC aircraft. Like the laser-guided bombs discussed earlier, it is 
clear that many of these weapons proved to be highly lethal during Desert Storm. These 
weapons include the Tomahawk, Maverick, TOW, and Hellfire. Other weapons were 
little more than experimental test platforms with uncertain effectiveness and lethality: 
These weapons include the CALCM, SLAM, and the Skipper. One weapon, the Walleye, 
demonstrated the fact that clear weather high crew workload weapons have only limited 
value in modern mid to high intensity warfare.  
 It is not possible to quantify these levels of effectiveness. The same general 
problems apply to assessing the specific effectiveness of given guided missiles that 
apply to bombs. The data simply do not support detailed judgments about kill 
probabilities. For example, Maverick was said after the war to have a "success rate 
(successful launch and guidance to target) (of) approximately 85 to 90 percent."873 Quite 
aside from the fact this statement says nothing about whether the weapon actually hit or 
killed the target, it has since become clear from examination of claimed versus actual 
ground kills that Maverick's combat effectiveness was a fraction of this figure.  
 US air planners found early in Desert Storm that aircraft like the F-16C/D and 
F/A-18 had problems in acquiring targets and operating precision weapons against many 
targets. The A-10 was the only aircraft capable of lingering over the battlefield and 
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taking the time to use Maverick to acquire a target.874 Even A-10 pilots, however, faced 
a difficult cockpit workload problem and were forced to fly within 2-4 miles of their 
target. 
 Analyzing the effectiveness of the Tomahawk or TLAM presents serious 
problems because it is so hard to relate any of the 85% hit rate claims that the US Navy 
made after the war to the system's actual effectiveness in hitting the target and the 
damage it did.875 As Chapter Ten discusses in detail, the Navy successfully launched 282 
out of 288 missiles, 64% of which were launched during the first 48 hours. This was a 
92% successful launch rate. However, the Center for Naval Analysis later discovered a 
far lower success rate for the system than the Navy first claimed. This study, never been 
released by interviews, indicates that about 50% of the TLAMs fired during the Gulf 
War hit within 10 meters of their target, and about 7-15% probably inflicted meaningful 
damage on the target.876  
 The lesson to be drawn from these uncertainties is scarcely that weapons can 
only be effective if precise data are available on their performance. One lesson that is 
valid, however, is that the "Nintendo" and "Teflon"-like images of precision strikes that 
often dominated media coverage of the war were not representative of the real world 
performance of air power, and that exaggerated technical claims or "cheer leading" the 
US military services sometimes indulged in after the war painted an unrealistic picture 
of effectiveness, and ultimately failed to serve the interests of the American military.  
 Exaggerating weapons effectiveness has given the public and many political 
leaders a misleading picture of war, its human costs, and its real world risks. It has 
understated the value of combined arms and combined operations, and of highly trained, 
motivated, and combat ready military personnel -- lessons that are ultimately more 
valuable than the impact of "glamour" technologies.877 It has partially discredited those 
who made exaggerated claims for what were real successes, it has confused the ability to 
learn valid technical lessons for the war, and it helped produce extensive negative 
publicity when only 67% of 24 improved Tomahawks hit an Iraqi intelligence facility in 
a June 26, 1991 strike on Baghdad.878  It is a fact that truth can sometimes be the first 
casualty of war, but this is not a reasons for making it a casualty of peace.  
 A second lesson, and one the US had recognized before Desert Storm, is that 
precision is not enough. Weapons must increasingly have stand-off ranges, be smarter 
and more flexible, be usable in a wide range of light and weather conditions, and have 
more lethality. The Tomahawk, for example, is undergoing two sets of improvements. 
The revised Block III will provide quicker and more accurate  theater mission planning, 
mapping, imagery;  a variable fuse capability; a limited hard target kill capability with 
the WDU-36 warhead; increased accuracy and easier route planning with GPS targeting 
and constant navigational updates; a 700 pound titanium encased warhead with greater 
explosive power; and extended range by using a light warhead and new engine. A Block 
IV is in development which would allow the TLAM to achieve a CEP as accurate as 
three meters using aircraft or UAV control of the missile, new sensors and seekers that 
may be able to hit moving targets, a better hard target penetrator warhead, and additional 
range.879  
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 More generally, the US is seeking to equip its air forces with systems like the 
Sensor Fused Weapon, and a dispenser-delivered guided wide-area weapon with smart 
or homing submunitions capable of destroying multiple armored vehicles. The Joint 
Stand-off Weapon (JSOW) will provide a precision stand-off, all-weather capability to 
attack known area locations from stand-off ranges. The BLU-108 variant will deliver the 
Skeet anti-armor submunition used in the Sensor Fused Weapon. The Joint Direct 
Attack Munition will provide high precise attack capabilities using data from the GPS 
without dependence on laser designating capability. The Tri-Service Standoff Attack 
Missile (TSSAM) will allow non-stealthy aircraft to attack highly defended targets from 
long range, and the Wind Corrected Munitions Dispenser (WCMD) -- which uses an 
inertial navigation system and continuously updates bomb trajectory to compensate for 
wind errors -- with allow fighters and bombers to attack ground forces from high altitude 
while avoiding vulnerability to short range surface-to-air missiles and anti-aircraft guns. 
The need for weapons with all these capabilities is a valid lesson of the war.880 
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Table 7.6 
 

Major Guided Missiles Used in Desert Storm - Part One 
 
Cruise Missiles 
 
o BGM-109 Tomahawk:  The Tomahawk or TLAM was carried and delivered by surface ships and 

submarines. It has a range of approximately 700 nautical miles, a weight of 3,200 pounds, an air 
breathing turbofan engine, an attached solid propellant booster. The booster launches the missile 
until the turbofan takes over for the cruise portion of flight when the weapon flies at altitudes of 
100-300 feet.  

 The weapon use a guidance system that navigates by comparing stored digital ground images 
with actual ground points along its flight path. The overland route is mapped out before the 
mission by theater planners using data from the Defense Mapping Agency. Programming the 
missile's flight from ship to shore is done aboard ship. Initial guidance is provides a terrain-
contour-matching system that compares a stored map reference with the actual terrain to 
determine the missile's position and then provides course corrections. The final guidance is 
provided a digitized scene matching area correlation (DSMAC) system. This system compares 
views of the ground below the missile with digitized pictures in its memory and directs course 
correction. The TLAM has a very small radar cross section and emits little infrared heat from its 
engine. If the missile functions perfectly and is properly programmed, it can function in most 
weather and any visibility conditions with little chance of detection or shoot down and low 
collateral damage. 

 Two types were used during Desert Storm. The C model had a unitary 1,000 pound high 
explosive blast and fragmentation warhead. The D model had a cluster warhead containing 166 
bomblets in 24 packages which can be dispensed to attack multiple targets. The Navy fired 288-
298 Tomahawks, and initially claimed that 85% of the missiles hit their targets. TLAMs were 
directed against  chemical and nuclear weapons facilities, surface-to-air missile sites, command 
and control centers, and Saddam Hussein's presidential palace. 

 
o Conventional Air-Launched Cruise Missals (CALCM):  A wartime conversion of the nuclear 

armed ALCM developed to give the B-52 a stand-off capability. It is similar in some ways to the 
TLAM, and uses a turbofan engine, but uses GPS and INS guidance. It is 20 feet, 9 inches long, 
has a 12 foot wingspan, flies at 500 mph, and has a blast fragmentation warhead. It flies to its 
target using a GPS receiver, and is programmed to fly at a constant altitude. Seven B-52G 
bombers launched 35 missiles at targets in Iraq on the first night of the war, including power 
generation and transmission facilities and military communication nodes. All missiles 
transitioned successfully to cruise flight, but no BDA data are available on their effectiveness or 
indicate that they achieved unique damage affects against their targets.881  

 
Fixed Wing Air-to-Ground Missiles 
 
o  AGM-48E Stand-off Land Attack Missiles (SLAM):  US Navy A-6E and F/A-18s fired seven 

developmental SLAM missiles. The SLAM uses the airframe, turbojet power plant, and the 488 
pound high explosive warhead and proximity or impact delay fuse of the Harpoon anti-ship 
missile, the imaging infrared (IIR) terminal guidance capability of the AGM-65D Maverick, and 
datalink capability of the AGM-62 Walleye glide bomb and a GPS receiver. The seeker video is 
transmitted to the system operator who recognizes, acquires, and selects the specific aim point on 
the target. The SLAMs are deployed from carrier-based aircraft and use targeting data loaded into 
the missile before take-off. They use GPS data, mid-course guidance assistance, and video aim 
point control to provide a precision strike capability that locks on the target so the missile is 
autonomous after lock-on and minimizes collateral damage.  The SLAM's data link system 
allows the missile to be launched by one aircraft and to be guided by another aircraft, normally 
positioned out of danger more than 60 miles away from the target. The AAW-9 data link pod 
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used in the war was unreliable and is being replaced by the AAQ-13 which is now entering the 
fleet. The continuing video tracking did aid in damage assessment. 

Table 7.6 
 

Major Guided Missiles Used in Desert Storm - Part Two 
 
o AGM-65 Maverick: A 500 pound rocket propelled air-to-ground missile with a range of up to 15 

miles, although most missiles were fired at ranges of 3.5 miles or less. The Maverick comes in 
four models. The A and B have electro-optical and the D and G have infrared guidance. All must 
acquire their targets within seeker range before launch. All are then guided autonomously, 
providing a launch and leave capability. The infrared seeker was added to provide clear night and 
degraded visibility attack range, and infrared missiles can also be slaved to on-board sensors. A 
dual field of view capability was added to the infrared versions to provide wide fields of view for 
target acquisition and arrow fields of view for improved target acquisition and increased launch 
range. The A/B/C versions have a 125 pound shaped charge warhead for use against armored 
vehicles, bunkers, boats, radar vans, and small hard targets.  

 The AGM-65G has a larger kinetic energy penetrator and a 300 pound blast fragmentation 
warhead designed to attack unusually shaped targets such as hangers, bridges, and ships and 
provide more lethality against tanks and bunkers. An additional force correlate mode allows this 
missile to strike a specific aim point that differs from the centroid of the target.  

 An aircraft can carry up to three AGM-65A/B/Ds on a LAU-88 launcher. Only one AGM-65F 
can be carried on a single-rail LAU-117 launcher. A total of 5,255 AGM-65A/B/C/Gs were fired, 
and over 4,000-4,800 by the A-10.882 They were the primary tank plinking weapon used by 
aircraft without an self-designation LGB capability. Most targets were armor acquired by spotter 
aircraft operating in a given kill box and then attacked by A-10s. 

 
o AGM-65E Maverick: A semi-active laser-guided solid rocket propelled standoff weapon similar 

to other Mavericks, but with a heavy warhead and laser seeker. It is a day night weapon designed 
for close support and to home in on ground designated targets. It has a 300 pound blast 
fragmentation warhead with a cockpit selectable fuse. The Marine Corps used 36. The weapon 
had serious problems, many were later traced back to the battery for the laser designator used on 
the ground. 

 
Fixed Wing Long Range Guided  Glide Bombs  
 
o AGM-62B Walleye: A daytime clear-weather guided bomb used against large targets. It is an 

electro-optical pound weapon with a 2,015 pound warhead with a linearly shaped charge that 
uses proportional guidance to glide to the target. A two-way radio-frequency datalink allows the 
pilot in the release aircraft or another aircraft to control the weapon using a joystick. Wider fins 
can be fitted to extend range. A total of 133 were used by the US Navy. 

 
o AGM-123A Skipper: A day or night medium range standoff glide bomb directed to the target by 

reflected laser energy. It uses an AGM-45 Shrike solid propellant rock motor, a Paveway II 
seeker and air foil group, and a Mark-83 bomb. It doubles the range of the present Paveway II 
series of munitions The Navy and Marine Corps used 12 on an experimental basis during Desert 
Storm. 

 
Rotary Wing Air-to Surface Missiles 
 
o BGM-71 Tow (Tube-Launched, Optically Tracked, Wire Guided): An anti-tank weapon using an 

a shaped charge anti-armor warhead with a 10 pound high explosive charge. Marine Corps and 
US Army helicopters operating from ships fired 293 during Desert Storm. 

 
o  AGM-114 Hellfire (Heliborne-Launched Fire and Forget):  An anti-armor air-to-surface missile 

with a semi-active seeker which receives and homes in on reflected coded laser energy 
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illuminated by a laser remote from the missile. It is not limited to direct line-of-sight attack, 
allowing launch without a seeker lock-on to reduce helicopter vulnerability. The AH-64 Apache 
fired all but 89 of 3,000 Hellfires expended during Desert Storm and it was the Army's singe 
largest tank killer. 

 
Source: Adapted by the author from interviews, and from Eliot A. Cohen, Gulf War Air Power 

Survey: Volume IV, Part I, pp. 77-81; Office of the Chief of Naval Operations, The United States 
Navy in Desert Shield, Desert Storm, Department of the Navy, May 15, 1991, pp. 47-49; 
Aviation Week, January 28, 1991, p. 29; Christopher Gant, World Encyclopedia of Modern Air 
Weapons, 1988, p. 287; Department of Defense, Conduct of the Persian Gulf War: Final Report, 
Annex T, pp. T-178 to T-102. 
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Strategic Bombing 
 The strategic bombing campaign presents some of the most complex problems in 
assessing the lessons of the Gulf War.883 Like the effort to win air superiority and air 
supremacy, a massive strategic bombing assault began on the first day of the war. The 
Coalition flew the first of what became a total of 46,000 fixed wing strike/attack sorties. 
British Tornadoes attacked Iraqi air fields with special JP233 munitions, that cratered 
and mined Iraqi runways. USAF F-16s and USMC F/A-18s attacked Iraqi air bases and 
surface-to-air missile sites in Kuwait and southern Iraq. Special RPVs and HARM (high 
speed anti-radiation missiles) attacked the radars needed to provide air warning and 
ground controlled intercept data, and a wide range of aircraft and helicopters struck at 
key sensors, command sites, and surface-to-air missile units. US aircraft based in Turkey 
began operations shortly after midnight on January 18, when four F-111Es successfully 
hit early warning radars in northern Iraq.884  
 The Coalition struck against eight main categories of strategic targets: (1) 
command, control, and communications facilities, (2) leadership facilities; (3) nuclear, 
chemical, and biological facilities and weapons, (4) military support facilities like 
ammunition, logistics, and repair sites, (5) ballistic missile launchers and support 
facilities, (6) electric power, (7)  refineries, (8) key bridges and railways.885 The total 
number of targets in these categories increased as the war went on, and rose from 295 
strategic targets at the start to 535 on February 26, 1991.886   
 By the time the war ended, the Coalition had flown about 18% of its strikes 
against strategic targets. It had also used some of its best aircraft in these missions, and 
30% of all the precision-guided munitions it delivered, were delivered against strategic 
targets. To put this effort in perspective, 14% of the remaining sorties supported the 
battle to achieve control of the air, 56% supported the battle against Iraqi ground forces, 
and another 15% were uncategorized. 
 These strategic attacks were often quite complex. The B-52s had to fly at least 
700 miles for aircraft based in the theater in Egypt and Saudi Arabia, and more than 
2,900 miles for aircraft based in Diego Garcia, Fairford Air Base in Britain, and Moron 
Air Force Base in Spain. Other attacking aircraft had to fly in "packages" of strike, air 
defense, and electronic warfare aircraft. These aircraft would assemble from all over the 
southern Gulf in areas on a parallel with King Khalid Military City. A package could 
include F-15C escorts from Tabuk (700 nautical miles away), EF-111s from Taif (550 
nautical miles away), F-4Gs from Bahrain (120 nautical miles away), and KC-10 or KC-
135 tankers from Seeb in Oman (650 nautical miles away). A typical package could 
involve 24-36 aircraft, and dozens of packages flew every day.  

Why Air Forces Bomb: Accelerating Victory and Grand Strategy 
 The previous analysis has shown that the US entered the Gulf War with little 
prior planning to use air power to attack Iraq, with inadequate intelligence, without an 
updated targeting list, with a national and Air Force intelligence effort that the air 
planners and targeteers rejected as inadequate and unresponsive, and without the battle 
damage assessment tools to evaluate the impact of using airpower once war began. 
These are formidable obstacles to effective strategic bombing. However, the US and the 



Lessons of the Gulf War 452 

Coalition also confronted a broader problem that has affected all previous efforts at 
strategic bombing. Even when the Coalition could accurately characterize and destroy a 
category of strategic targets, the question arose as to exactly what war fighting effect 
this bombing would have in accelerating victory. 
 This is a classic problem in strategic air power. The key issue in shaping and 
evaluating a strategic bombing campaign is not the size of the effort, nor its physical 
destructiveness, but rather, its affect on winning the war and on the resultant  peace. 
Table 7.7 illustrates this point. It compares the number of bombs dropped in Desert 
Storm with the number dropped in previous wars, but such measurements have little 
practical value, and tell nothing about military effectiveness. Measurements of the types 
of targets hit, and the estimated level of destructiveness, are only marginally more 
important. They provide little indication of whether, and how much a given bombing 
effort did or did not speed the achievement of victory. Strategic bombing can also have 
negative effects. It can either stiffen resolve, or provide propaganda victories, and every 
sortie expended without military impact comes at the expensive of striking other 
valuable targets.887 
 Strategic bombing in World War II was scarcely ineffective, but the analysis of 
strategic bombing after the war had found cases where the air planners shaping the 
bombing effort had little real basis for estimating the effect of their actions on the 
political, economic, and military actions of the enemy, and where strategic bombing did 
not have its desired effect. Strategic bombing in Korea became a process of attrition 
decoupled from any effort to attack the primary enemy: the People's Republic of China. 
It has never been possible to accurately assess the impact  strategic bombing effort had 
on the perceptions and actions of the PRC or of North Korea to the extent it was it 
assessing its effects on Germany and Japan, but it is clear that the US bombing effort 
attacked many targets under conditions where air planners could do little more than 
guess at the resulting effect. 
 The strategic bombing effort in Vietnam initially involved a slow grinding 
process of escalation in which American political leaders attempted to influence the 
enemy on the basis of their own value systems and their perceptions that the enemy 
would react to escalation as they predicated. The result was a process of gradually 
escalation against targets that often did not have a major value to Vietnamese decision 
makers. In contrast, a sudden massive bombing against the capital of North Vietnam did 
force the North Vietnamese to the peace table, but only comparatively late in the war 
and where the North Vietnamese knew the US  would probably withdraw from the 
conflict and they would face a weak and divided South Vietnamese regime.  
 US Air Force planners, and most US military planners, drew the lesson from 
Vietnam that future uses of air power must be quick, involve overwhelming force, and 
be designed to bring decisive results. They rejected the process of gradual escalation 
used in Vietnam. This shift in doctrine, however, shaped conceptual attitudes. It did not 
lead to the detailed war planning necessary to achieve such ends. 
 In the years that followed, US air planners gave only limited attention to 
conventional strategic bombing. At one level, the US planned with vast sophistication to 
execute a strategic nuclear war involving thousands of nuclear strikes on counterforce 
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targets with the option of escalating to strikes to destroy the economy of the Soviet 
Union. It spent years developing a targeting list for such strikes and steadily expanding 
the number of targets to be struck. It spent years trying to estimate the political, 
economic, and war fighting impacts of a strategic nuclear war, but such an effort 
inevitably involved guesses of a kind which analysis could not resolve, and was shaped 
by the fact that the US could do nothing that would avoid such an attack on its soil by 
the Soviet Union. Some US senior planners tried to come to grips with the need to look 
beyond deterrence and destruction to the fact that wars would still have to end, but this 
effort was never transformed into an effective set of guidelines and practices for 
strategic nuclear bombing. 
 At another level, air planners viewed war with the Warsaw Pact in defensive 
terms where air power would be used almost exclusively to help defeat Warsaw Pact air 
forces, and deny the Warsaw Pact the ability to exploit its superior numbers of ground 
forces. It was assumed that the war would be a conventional or possibly theater nuclear 
battle of attrition, and that victory -- if achievable -- would consist of halting the Warsaw 
Pact in the forward area of West Germany and on the flanks of NATO. Neither the US 
nor NATO planned extensively for conventional strategic bombing in Europe, as 
distinguished from interdiction bombing designed to terminate the war by creating some 
stable line of engagement in Europe. There was little effort to address the very different 
problem of executing a complex large scale strategic bombing campaign against a major 
regional power like Iraq. 
 Important as the conceptual, doctrinal, and tactical advances made in planning 
the AirLand battle were, they did not lead the US to plan for a massive conventional 
strategic bombing campaign to support that battle. The US never seriously attempted to 
reshape its use of strategic air power for conventional war fighting. It never seriously 
planned for strategically bombing other regional contingencies in the Third World. 

 
Table 7.7 

 
Bomb Tonnage Statistics:  Gulf War vs.  Previous wars 

  
War                       Tonnage                      Length    Tonnage/        % of total in 
                                                               months         month          previous wars 
WW-I 137.5 8 17.19 100% 
WW-II 2,150,000 45 47,778  - 
      Germany 1,613,000 - - 11% 
      Japan 537,000 - - -4% 
Korea 454,000 37 12,270 - 
Vietnam/SEA 6,162,000 140 44,014 -1% 
Gulf War 60,624 1.5 40,416 100% 

Source: USAF RgrpUSAFitgw-35 

 

Improvising Strategic Bombing During the Gulf War 
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 As has been discussed in the previous chapter, Iraq's invasion of Kuwait 
suddenly confronted US air planners with the need to develop detailed operational plans 
to act on the lessons of Vietnam. They had to determine what kind of strategic bombing 
effort that could quickly and decisively influence the Iraqi political elite while 
supporting the AirLand battle to liberate Kuwait. It also meant that US planners 
suddenly had to create lists of key target categories for strategic bombing -- some 
political, some economic, and some military, choose actual targets, decide on the means 
to attack them, and do it at a time when they faced many conflicting priorities, including 
the defeat of the Iraqi Air Force and ground forces.  
 It is not surprising that these sudden efforts to improvise a strategic bombing 
campaign had mixed success. As has been discussed earlier, the original air planning for 
the strategic bombing campaign in Instant Thunder was somewhat theoretical and 
"academic," but it is hard to see how this initial effort could possibly have been anything 
else, given the lack of prior planning and the short time available.888 The revised 
versions of the plan quickly became more sophisticated, and USCENTAF's  plans were 
always responsive to the needs of Coalition land forces -- although not without some 
resistance on the part of some USAF planners.  
 Table 7.8 shows how the steady improvement in the quality of planning 
increased the number of targets to be attacked. At the same time, there were limits to 
what could be accomplished in five and one-half months. Table 7.8 also reflects  the 
extraordinary level of effort required to develop a targeting plan without adequate prior 
effort and intelligence, and the rapid changes in targeting that occurred once the war 
actually began. A small cell of US Air Force planners operating with inadequate 
intelligence was in no position to suddenly invent highly effective ways to carry out 
conventional strategic bombing, or solve targeting problems that required years of prior 
intelligence, and analytic effort.  
 Coalition air planners could focus on an air strategy that sought to use strategic 
air power to destroy and disrupt Iraq's leadership, C4I/BM capabilities, lines of 
communication and supply, and military force. In order to implement this strategy, 
however, they had to develop the best target lists they could in the time available and 
with the intelligence available, attempt to guess at the value of given targets and their 
possible impact on enemy perceptions and capabilities, and try to destroy them by using 
data on weapons effectiveness that was often high theoretical and developed for other 
purposes. While it was possible to support the targeting effort by modeling some aspects 
of the Iraqi capabilities, it was not possible to model many others. More importantly, 
there was no way to accurately predict how any given level of damage would affect 
overall Iraqi war fighting capabilities, or the behavior of the Iraqi leadership. There was 
also no way to predict how the very real but intangible shock impact of strategic 
bombing and the impact of strikes that did not destroy a target but influenced Iraqi 
behavior. 
 Some aspects of the planning for the strategic bombing campaign also raise 
questions about the air planner's priorities. According to some sources, Coalition air 
planners assumed that the strategic bombing phase of the air campaign (Phase I) would 
last two weeks and that strategic bombing could take up to 1,000 sorties a day. These 
plans, however, seem to have gone forward at least in part because CINCENT did not 
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actively involve himself in the details of the planning effort until the war began. There 
was little real rationale to give strategic bombing two weeks of priority for a total of 
around 14,000 sorties when the primary threat was Iraqi ground forces.889 
 In any case, General Schwarzkopf intervened by the fifth day of the air campaign, 
and 50% of the sorties planned for strategic bombing were diverted to battlefield 
preparation. Although Brigadier General Glosson protested this decision, the number of 
sorties allocated to strategic bombing dropped from a little over 500 on D+5 to a little 
over 300 on D+8. They dropped to well below 200 on D+12. During the rest of the war, 
the number of sorties allocated to strategic bombing never rose much beyond 250 a day, 
and only reached this level on D+25 and D+33. Even during the closing days of the war, 
strategic bombing sorties never reached 250 a day, and only rose substantially above 150 
on D+44 (G+4).890  It can be argued with some justification that the decision to shift to 
battlefield preparation at D+5 weakened the weight of effort devoted to strategic 
bombing. At the same time, it is far from clear that added weight of effort would really 
have solved any of the major problems in each major target area.  
 Limiting collateral damage imposed additional constraints. Attacking Coalition 
aircraft operated under rules that were intended to limited collateral damage to civilian 
facilities and allow Iraq to recover more quickly after the war. This led to tight 
limitations on the way in which targets like Iraq's electric power plants could be attacked, 
and to the creation of a long list of targets that could not be hit -- including historical, 
religious, cultural, archeological, economic, and politically sensitive installations in Iraq 
and Kuwait. The Coalition established demanding rules of engagement in terms of the 
visibility conditions required, the munitions that could be used, and the part of a target 
that could be attacked. While these rules were not perfect, munitions sometimes hit 
outside the authorized aim point, and civilians were killed, the Coalition operated under 
the tightest rules of engagement in military history, and civilian losses were generally 
very low.891 
 It may be that there is no way to make strategic bombing "efficient." It may be 
that many aspects of strategic bombing will always be as dependent on intuition and 
guesswork as they were in attacking Germany, Japan, Korea, Vietnam, and Iraq. One of 
the lessons of the Gulf War, however, is that the US must attempt to comprehensively 
rethink the entire issue of strategic bombing. It must  attempt to develop better models of 
the impact of attacking key strategic targets, it must take the man-years necessary to 
develop effective targeting lists for key regional enemies and keep them up to date, it 
must rethink and reexamine its damage effect planning to consider such targets, and it 
must simulate and analyze such campaigns as part of an integrated effort by planners, 
operators, intelligence experts, and policy level decision-makers.     
 The USAF has recognized some aspects of this lesson of the Gulf War. Many 
senior officers in the Air Combat Command recognize the need for a fundamental 
reevaluation of US strategic targeting to focus on fighting major regional wars, to 
examine the extent to which strategic air power can supplement or substitute for the 
AirLand battle, and the ways in which strategic airpower can be made more effective in 
actually accelerating victory, in attacking the proper targets, and increasing effects on 
the course of a war while limiting collateral damage. They are creating new targeting 
lists in peacetime for major regional contingencies and conducting an ongoing review of 
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the types of targets that should be attacked and how to mix strategic bombing with the 
destruction of the enemy's ground forces. 
  What is unclear is (a) whether US civilian and military leaders will support the 
level of attacks, and collateral damage, (b) whether US air power will get the kind of 
new targeting, C4I/BM, and smart stand-off weapons necessary to use heavy bombers 
and execute a strategic bombing campaign with effective economy of force and 
collateral damage that has any chance of winning political support, and (c) whether the 
US will maintain and upgrade the bombs and heavy strike aircraft needed for large scale 
strategic bombing. The USAF's current efforts to address these issues are also 
complicated by internal political efforts to defend and preserve parts of the USAF heavy 
bomber program. Ironically, the advocates of the B-1 and B-2 have often proved to be a 
major barrier to improving strategic bombing and even to sustaining support for a large 
and effective bomber force. Their efforts to "sell" particular weapons systems -- as 
distinguished from advocate real-world mission capabilities -- have limited objective 
planning and analysis within the USAF and their mix of "hard sell" and deliberately 
politicized analysis has done as much to alienate as persuade. 
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Table 7.8 
 

The Growth of Target Sets During the Gulf War 
 
Target Set                   Instant       CENTAF     Briefing   Briefing    Briefing      Start of    Later        Final 
                                  Thunder      Op Plan       CJCS     President   Sec Def      Air         Air          Days of 
                                    Plan           (2 Sep)       (13 Sep)   (Oct 11)   (20 Dec)   Campaign  Campaign  War 
                               (21 Aug)                                                                    (15 Jan)   (17 Feb)    (26 Feb) 
Civil 
Leadership 5 15 15 15 27 33 37 44 
C4  19 27 26 27 30 56 84 146 
Electric 10 17 14 18 16 17 22 29 
Oil & Refining 6 9 8 10 8 12 12 28 
Railroads and Bridges 3 12 12 12 21 33 40 89 
Subtotal 43 80 75 82 102 151 195 336 
 
Air 
Air Fields 7 19 13 27 25 31 38 46 
Strategic Air Defense 10 39 21 40 27 56 73 85 
Surface-to-Air  
Missile - - - - - 45 45 45 
      Subtotal 17 58 34 67 52 132 156 176 
 
Special Land 
Republican Guard - 7 - - - 37 38 39 
Breaching - - - - - 0 6 6 
Subtotal  - 7 - - - 37 44 45 
 
Naval  1 0 4 6 4 17 20 20 
 
Military Storage 
and Production 15 35 41 43 46 73 77 102 
 
Scud Missile 0 0 5 5 13 48 52 59 
 
NBC/WMD 8 15 15 15 20 23 23 34 
                                        ___            ___            ___           ___              ___            ___             ___          
___ 
TOTAL 84 195   174      218 237 481 567 772 
 
Note that Republican Guard, Breaching, and Scud Target sets were added later in war. 
Source: Adapted from Eliot A. Cohen, Gulf War Air Power Survey: Volume II, Part II, pp. 85-87. 
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Setting Grand Strategic Objectives for Strategic Bombing 
 It is clear that policy makers also need to reevaluate the role of conventional 
strategic bombing in achieving grand strategic ends. The military problems that the US 
encountered in using strategic air power for the Coalition were compounded by a 
conceptual failure at the policy level to understand the need to accept the high levels of 
damage and the resulting political problems that are the price of effective strategy 
bombing and a failure to set clear goals for conflict termination. Like all other elements 
of USCENTCOM and the Coalition high command, air planners lacked clear direction 
from the White House, the National Security Council, the State Department, the 
Secretary of State, and the Chairman of the Joint Chiefs as to the ultimate goal of the 
war and the desired outcome of conflict termination.  
 It is clear that the US had important war fighting goals: The liberation of Kuwait, 
the destruction of Iraq's offensive conventional capabilities, and the destruction of Iraq's 
missiles and weapons of mass destruction. Air planners did their best to use air power to 
achieve these goals, and it is clear that they targeted Iraq's leadership with the hope of  
influencing it to accept a Coalition and actually kill senior leaders like Saddam Hussein. 
But, at no point in the data so far made available on the planning for strategic bombing 
is it clear that national command authorities in the US looked beyond these goals to 
define a grand strategic view of what they wanted Iraq to become after the war, how 
they wanted to influence Iraq's future role in the region, or what kind of post-war Iraqi 
regime would or would not be acceptable.  
 As was the case in the Korean and Vietnamese wars, strategic bombing lacked 
direction in terms of a meaningful grand strategy that projected a post-war period 
outcome that could achieve broader goals over a period of years. It may be argued that 
such an effort is illusory or impossible. There may be no way to use strategic bombing, 
or any other aspect of military force, to shape the future of a state that an attacker is not 
willing to conquer, occupy, and reshape from within.  
 The fact remains, however, that US national command authorities did not 
properly review the planning and execution of the strategic bombing effort at the policy 
level and failed to try to link strategic bombing to grand strategic objectives. By not 
trying they greatly compounded the problem of using military force effectively in any 
form, and strategic air power in particular. The need to search for better ways of 
deciding upon grand strategic goals and specific goals for conflict termination is a clear 
lesson of the war. 

The Attacks on Iraq's Leadership and C4 Capabilities 
 The details of the strategic air attacks on Iraq's air forces have been discussed in 
Chapter Six and the details of the attacks on Iraq's nuclear, chemical, and biological 
facilities and weapons, and ballistic missile launchers and support facilities will be 
discussed in Chapter Eleven. This leaves six categories of attacks: (1) command, control, 
and communications facilities, (2) leadership facilities; (3) military support facilities like 
ammunition, logistics, and repair sites, (4) electric power, (5) against refineries, and (6)  
key bridges and railways.  



Lessons of the Gulf War 459 

The Scale and Nature of the Attacks 
 The Coalition carried out 260 attacks on Iraq's leadership and the 580 strikes on 
its command, control, and communications facilities. These attacks were closely related, 
and were part of what the US air planners in the "black hole" saw as attacks designed to 
disrupt and weaken Iraq's "central nervous system."892 Leadership targets were defined 
in terms of key government facilities like official residences, government ministries, and 
command and control bunkers which planners saw as critical to the regime's ability to 
control the Iraqi people and Iraq's military forces.  C4 targets included radio and TV 
stations, the redundant coaxial and fiber land lines for voice, and data that Iraq used for 
internal and external communications, microwave radio relays, associated switching 
facilities and satellite communications.893 
 These were often difficult targets because many were hardened or sheltered, and 
others required considerable precision. As a result, 81% of the total of 840 precision and 
non-precision strikes on these targets were carried out by F-117s, 15.5% were carried 
out by TLAMs and CALCMs, and 3.5% were carried out by F-111Fs.894 Most of the 
attacks on leadership facilities were carried out by F-117s using GBU-27s.  

The Attack on the Al-Firdos Bunker 
  Attacks on leadership facilities were given high priority during the first 
three nights of the war, beginning with nearly 58 strikes on the first night. They then 
occurred at a level of about 5-10 strikes per day during January 20-February 4. The 
number of strikes rose again during the February 4 -5, but them diminished to very low 
levels until February 10. They surged to nearly 40 sorties on February 13.  
 February 13, however, was the night the Coalition hit a major bunker in the Al 
Firdos district in Baghdad with two GBU-27 bombs that killed a larger number of 
civilians. The exact numbers of Iraqis killed are unclear. Iraq made the incident into a 
major propaganda issue, and issued reports that 200-300 Iraqi civilians died, including 
100 children, but the actual number has never been firmly established.895  
 The Al Firdos bunker was a legitimate target of war by any normal standards. It 
was one of ten leadership bunkers in the suburbs of Baghdad. These shelters were the 
most "luxurious" of the shelters and similar shelters had been bombed early in the 
campaign. US intelligence reports during early February indicated that the Al Firdos 
shelter had been activated as a leadership site and it was targeted, although it is still not 
clear exactly how the Iraqi leadership planned to use the bunker, if at all. Unfortunately, 
the bunker's upper level was being used as a bomb shelter at night, although suburban 
areas were not being bombed, the shelter was protected in ways that made it look like a 
military facility,  and Iraq made no effort to  declare it was using facilities as shelters. 
 The Coalition's propaganda efforts before the bombing, however, had repeatedly 
given the impression that the Coalition was carrying out a surgical bombing effort 
against Iraq. As a result, the negative publicity from CNN coverage of Iraqi civilian 
losses created a situation where General Schwarzkopf began to personally review all 
targets in Baghdad, which led to a virtual pause in attacks on leadership targets until 
February 20, 1991.  
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 This experience illustrates the problems inherent in trying to limit collateral 
damage and civilian losses, and the problems in mixing politics with operational 
effectiveness. The Coalition did not have any easy time in defining its rules for limiting 
air strikes Some of the arguments over limiting collateral damage before Desert Storm  
had reached the point where USAF and US Army lawyers argued at length during the 
war that the Coalition should not even strike Saddam Hussein's grandiose statues of 
himself because they were cultural monuments.896  
 The resulting Iraqi propaganda victory is also a further argument against efforts 
to dehumanize the reality of war and portray it as a people-free or Nintendo-like conflict. 
It also, however, raises the issue of the extent to which efforts to limit collateral damage 
should be given priority over war fighting. The Al Firdos incident, like the US shoot-
down of an Iranian airliner two years earlier, brought the war home to the Iraqi 
leadership in ways that attacks on its facilities and military forces did not. Brutal as it 
may seem, the civilian casualties may have reduced the total casualties and speeded up 
the termination of a conflict. It is also dangerous to fall into the trap of assuming that 
only uniforms define legitimate targets. The Ba'ath leadership and its families, and the 
civilian elite that benefited from the regime, were almost certainly more legitimate 
targets than 18 year old conscripts from poor farming villages. 

The Hunt For Saddam Hussein 
 Another aspect of the Coalition strikes on leadership targets raises equally 
serious issues about the targets that should be attacked in wartime. While the US 
officially disclaimed any effort to assassinate Saddam Hussein, it is clear from 
interviews with senior officers shaping the targeting and other sources that the US 
deliberately tried to find and kill Saddam Hussein with bombing. It launched a new 
round of attacks just before the land war began, including attacks that became something 
of a Saddam Hussein hunt, attacking VIP bunkers and the "Winnebago" trailers used as 
dispersed command facilities.897  
 The Coalition also carried out last round of leadership attacks that took place on 
the last night of the war, when it rushed two special 4,700 pound GBU-28 penetrating 
bombs that had just arrived in the theater onto F-111Fs and attacked the leadership 
bunker at Taji, north of Baghdad.898 This bunker was some 40 feet underground, and 
USCENTAF believed that it was one Saddam used at night. It had repeatedly attacked 
this bunker before, using F-117As that delivered 2,000 pound bombs, and these attacks 
had failed. As a result, USCENTCOM intelligence believed it was likely that Saddam 
might believe the shelter was invulnerable and would use it as the war was ending. One 
of the bombs succeeded in destroying much of the bunker, and this led to a brief 
celebration in the "Black Hole". Reports of Saddam's death, however, proved to be 
exaggerated. As a result, the issue of bombing is or is not different from assassination, 
and whether the word "assassination" is relevant in talking about the leader of a war 
effort in wartime, is an issue that will have to be left to future conflicts.899 

The Overall Impact of the Strikes on Leadership Targets 
 The attacks on leadership targets did not have great effectiveness. They   are 
known to have disrupted Iraqi ministries and command activities, and forced them to 
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relocate. This may have had some impact on operations and probably had some impact 
on the willingness of Iraq's leadership to accept a cease-fire and its fear of the 
consequences of using chemical weapons.  
 It is doubtful, however, that the attacks on Iraq's ministries and facilities really 
had much impact on the conduct of the war. The Ba'ath regime does not rely for control 
of the state or armed forces on the regular branches of government, and four years after 
the war, it still is not clear that the leadership strikes killed or incapacitated any 
significant leader or figure that affected Iraq's war fighting capability.  
 It is also clear from interviews that many targets were chosen in an almost 
arbitrary manner simply because they might be leadership targets. In fact, only sheer 
luck could have transformed the strikes into effective military actions. The US simply 
did not have the intelligence and analytic base to create an effective targeting system or 
to use strategic air power effectively against Iraq's leadership.900 

The Overall Impact of the Strikes on C4 Targets 
 The Coalition attacks on Iraqi C4 and telecommunications facilities had some 
success in disrupting Iraqi efforts, but it is difficult to determine how much they 
contributed to victory. Iraq's redundant land lines, microwave relay facilities, and fiber 
optic lines were highly survivable, and the Coalition attacks were limited in number and 
intensity. C4 targets only received a limited number of precision sorties during each day 
of the first three weeks. They did received some additional sorties during the fourth 
week, but sortie levels then went back to their earlier level. Most of the Coalition strikes 
on C4 targets were non-precision strikes, and had a limited effect.  
 The targeting problems described in Chapter Five also affected Coalition 
capabilities. Table 7.8 shows that the initial planning for Instant Thunder only selected 
five leadership targets, the total rose to 33 targets at the start of the air campaign and to 
44 by its end. Similar problems occurred in targeting C4 sites. The number of C4 target 
sets grew from 19 in the first briefing on Instant Thunder, to 56 at the start of the war, 
and then to 146 at its end.  
 The initial intelligence analysis of Iraqi communications did not provide a 
realistic picture of the size and scale of the Iraqi system, and two factors limited the 
effectiveness of the Coalition effort. First, US planners had estimated that Iraq would 
shift to dependence on radio communications when  the war began, but they actually 
kept relatively tight communications discipline. Second, the major bridges in downtown 
Baghdad held the major fiber-optic cables crossing the Tigris, but weather delayed 
attacks on the two key bridges until the second week in February, and General Powell 
decided not to destroy all of the bridges because of the risk of adverse publicity. Many 
senior USAF planners and analysts felt the bridges should have been totally destroyed 
and see this decision as an example of the over-caution that affected the strategic 
bombing effort. 
 Attacks on Iraq's C4 capabilities, and the resulting disruption, might have had 
more impact if Iraq had not had five and one-half months to deploy its forces, or Iraq 
had depended on a fraction of the volume of the command traffic that the US took for 
granted. The attacks might have had more impact if the US had had the kind of 
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intelligence to know what C4 facilities were critical. In practice, however, the attacks 
seem to have done little more than reduce connectivity and impose some disruptive 
effects. They did not cut communications from Baghdad to the theater or key military 
activities like the Scud launch units. Neither US studies nor Iraqi writing after the war 
indicate that the C4 strikes in the Gulf War had a major war fighting effect.901 
 In contrast, efforts to prepare the battlefield in the KTO, interdiction bombing, 
and the Iraqi fear of anti-radiation missiles and being targeted by US ELINT and ESM 
systems,  did have  a significant effect on Iraqi communications in the KTO and forward 
areas which unquestionably contributed to the rapid collapse of Iraqi ground forces 
during the ground battle. As the Gulf War Air Power survey notes,902 

"Prisoner of war reports often describe Iraqi measures to preserve their 
equipment. Measures included using messengers, prohibiting the use of radios 
after the start of air attacks, and even pronouncing death sentences for those 
who used two-way radios or telephones. Also, the Iraqis laid extensive wire, 
buried throughout the theater, to preserve emergency communications. Wire 
was strung between units, which were sometimes as far apart as 50 kilometers. 
Bombing cut the wire at times, but Iraqis often repaired these lines within a day. 
"Effective communications, however, required more than the ability to warn 
another unit of attack; if the warned unit could not undertake some sort of 
coordinated action in response, the warning was of little value. Here, the 
system collapses. Reports show that once the units tried to move, wire strung 
between units no longer sufficed and the lack of communications became 
debilitating -- units either tried to talk, unsuccessfully, on radios susceptible to 
jamming, or simply did not attempt to communicate with one another. Reports 
after the battle of Khafji provided examples of Iraqi units lost in the desert or 
unable to coordinate actions with jammed communications." 

Attacks on Iraqi Electrical and Oil Facilities 
 The Coalition carried out 890 strikes against Iraqi electric and oil facilities. 
About 60% of the strikes on electric facilities, including 60 Tomahawk strikes, came in 
the first 11 days of combat. Oil facilities were struck more consistently throughout the 
war.  
 The Coalition did not deliberately attempt to destroy Iraq's economic 
infrastructure or inflict long-term damage. It deliberately structured its targeting on Iraqi 
electricity and oil facilities to concentrate on electric power transformer and switching 
yards, and control buildings -- rather than turbines, generator halls, and boilers. It 
restricted its attacks on oil to concentrate on refined product storage, and to only attack 
refining and distillation areas if they produced military fuels.903  
 This guidance was often ignored in the heat of combat, however, particularly 
during the first week of the war. Many generator buildings were hit. This was partly 
because they were the largest buildings in the 25 major power stations in Iraq and the 
most obvious target, and partly because the attacking units were sometimes given 
inadequate briefings on the need to try to exercise restraint. One generator building was 
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repeatedly hit because it was a secondary target for aircraft that did not strike their 
primary target.904 

Attacks on Electrical Facilities 
 Attacking Iraqi electrical facilities meant attacking a large target base. Iraq had 
an installed generating capacity of 9,500 megawatts, and normally used only 5,000 
megawatts in peacetime. Its major power plants were well netted into the electrical grid, 
and there were 140 separate electric power stations. Iraq could refine more than 840,000 
barrels of fuel a day and because of its export market, could refine more than twice what 
it needed for its domestic and military needs.  
 Nevertheless, strategic bombing was more effective in destroying Iraq's electric 
power capabilities than its planners intended. It did serious damage to 11 power 
generating plants, and shut down 88% of Iraq's electric grid. The remaining 12% was 
only available locally because the grid no longer could wheel the power. Power 
generating capability dropped to only about 3,000 megawatts of capacity in three days, 
2,000 megawatts by January 24, and remained at around 1,000 megawatts after February 
10.  
 These power cuts and damage to Iraq's generating facilities later led to estimates 
of collateral damage that estimated that power losses would could 70,000-90,000 post 
war deaths. In practice, Iraq's electric power grid recovered far more quickly than such 
studies anticipated. Iraq was able to restore electric power for water purification and 
sewage treatment without major medical problems.905 
 The military effect of this destruction was also limited. Iraqi units in the KTO 
had their own generating plants, as did most Iraqi forces in Iraq. The Coalition did not 
shut down all of the power in Kuwait City, and Iraq's forces were already deployed and 
dug in. The loss of electric power almost certainly had some impact on the attitudes of 
the Iraqi leadership and the perceptions of the Iraqi public, but it is difficult to translate 
them into a significant impact on direct Iraqi war fighting capability.906 

Attacks on Oil and Refining Facilities 
 Strategic bombing effort was effective in eliminating much of Iraq's refining 
capability, although attacks on known Iraqi oil storage facilities were not as effective as 
Coalition planners hoped. The US estimated after the war that the Coalition had made 
nearly 90% of Iraq's refining capacity inoperative by striking distillation towers with a 
small number of precision weapons -- including two TLAMs and F-117s with GBU-10s. 
In contrast, the use of non-precision weapons against oil storage tanks produced "more 
visible but less damaging results." While there were often large clouds of smoke, attacks 
did not destroy entire storage areas and tank farms. 907  
 These strikes also did not have a lasting impact on the Iraqi economy, in part 
because of a decision by the Joint Chiefs to prohibit repeated strikes on such facilities. 
Iraqi claimed that crude oil production had been restored to 800,000 barrels a day by 
October, 1992, and Iraq could not only meet its own needs for refined product, but was 
exporting it to Jordan. Once again, however, the military impact of the  Coalition strikes 
on oil facilities was also limited. As the Gulf War Airpower Survey notes,908 
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"For the most part, the Iraqi Air Force stayed in its shelters and sat out the war, 
hence it required little fuel. Iraqi ground forces in the Kuwaiti theater had 
access to Kuwaiti oil facilities and continued to operate the Kuwaiti refining 
facilities and use Kuwaiti stocks. Eventually, Coalition air forces began 
bombing selected Kuwaiti oil facilities to limit use of stocks. Even so, the 
amount of fuel available at the outset of what turned out to be a 100 hour 
ground campaign would probably have sufficed for weeks, if not months of 
combat. Before that time, most Iraqi forces in the theater were dug into static 
positions and had minimal....requirements. Individual units faced local 
shortages because of distribution problems to which the Coalition undoubtedly 
contributed by striking targets such as trucks and bridges. However, the limited 
difficulties caused by local shortages were not the result of Coalition attacks on 
Iraqi refineries and major petroleum depots." 

 The attacks on electric and oil facilities  might have had more effect on Iraqi war 
fighting capability if Coalition planners had been correct in estimating that the ground 
war would last up to six weeks, including a four week consolidation phase. They did not, 
however, have a significant impact on Iraqi military operations under conditions where 
the Iraqi Air Force ceased to fly and where the land war lasted a few days. While they 
did have some shock and disruptive effects,  it is doubtful that they were worth the 
sorties devoted to the mission or that they played a significant in accelerating victory. 
This experience does not mean that such targets should not be attacked in future wars, 
but it does illustrate the difficulty of defining priorities for strategic bombing. 

Attacks on Iraqi Lines of Communication 
 The Coalition flew a total of 1,170 strikes against Iraqi lines of communication 
(LOCs) during the Gulf War. Coalition forces faced a complex mix of advantages and 
disadvantages in flying these missions. Iraq had had five and one-half months to build 
up massive stocks of supplies in theater, and shelter, camouflage, and disperse them, 
although Iraq failed to make equal preparations in terms of food, water, and medical 
supplies. This made it almost impossible to destroy enough munitions and military 
supplies to deprive Iraqi units of at least four days to a week of forward deployed 
munitions -- 909  
 Bridges were key targets in these attacks. The Iraqi road and rail supply routes 
from the north into the KTO crossed a series of bridges over the Tigris or Euphrates, and 
the Iraqi road network was located along the along the two rivers, or to the west, in 
routes that crossed several water barriers and merged near Basra. There were a total of 
126 highway bridges and nine railroad bridges south of Baghdad.  
 Coalition planners focused on attacking the bridges that had the most direct 
impact on military movements into and out of the KTO, and targeted roughly half of 
these bridges. Coalition planners also targeted Iraq's seven main rail yards, but these 
were area targets that were relatively easy to repair and the attacks on the bridges were 
most critical to rail movements.910 Coalition air units began intensive operations against 
Iraqi bridges on January 27, when eight bridges were dropped or substantially damaged. 
These attacks on bridges continued on February 1, 1991, and steadily increased to the 
point where 30 Iraqi bridges were unusable by February 17. By the time of the cease-fire, 



Lessons of the Gulf War 465 

the DIA estimated that 37 highway bridges and all nine rail bridges were unusable for 
vehicle or rail traffic, and nine other highway bridges were severely damaged and had 
restricted capacity. 911  
 Bridges in the area of Samawah, An Nasiryah, and Basra were hit the hardest. 
The area around Basra had a number of bridges and causeways, and a large marsh or 
lake called the Hawr al Hammar extended across the northern part of the KTO on a line 
from a position west of Basra to a position just to the east of An Nasiryah. Only one 
major causeway crossed the Hawr al Hammar between Iraq and the KTO.  
 The Coalition air attacks were particularly effective in destroying bridges in the 
areas around Samawah, An Nasiryah, and Basra. Coalition air planners felt that 
destroying the bridges and causeways around Basra was particularly important in 
limiting Iraq's ability to reinforce -- or retreat from -- the KTO. Attacking the causeway 
across the Hawr al Hammar was particularly important because there was only one 
major causeway across this large marsh or lake, and it extended from the west of Basra 
to the east of An Nasiryah. 
 During the war, Coalition planners estimated that Coalition air strikes on these 
LOC targets had cut resupply movements to the minimum of 75,000 metric tons per day 
necessary for Iraq to support offensive operations by D+5, and that they cut the follow 
of supplies below the 30,000-42,000 metric tons per day necessary to sustain defensive 
operations by D+18 (February 4). They estimated that resupply dropped below the 
12,000-167,000 metric tons/day necessary to sustain Iraqi forces in place by D+25 
(February 11).912  
 These estimates, however, almost certainly over-estimated the impact of the 
Coalition attacks. The Coalition was not attacking a "follow-on" force like the Soviet 
forces in Europe, and Iraq had fully deployed most of its combat effective forces before 
the war began, and provided them with enough supplies for at least seven days of 
combat. Cutting off the main roads from Baghdad into the theater along the Tigris and 
Euphrates had only a limited effect on Iraqi forces in the KTO.  
 Many of the Iraqi bridges and causeways were large multi-lane structures, many 
of which were very well engineered. Iraq had extensive engineering equipment and 
pontoon bridges, and many structures could be bypassed using less efficient cross-
country routes, building temporary earthen causeways or using amphibious ferry 
vehicles. Coalition planners did not recognize how quickly such techniques could be 
used to improvise new lines of communication, and how well Iraq could use alternative 
routes, by moving at night, and by moving tracked vehicles by road rather than rail.  
 A substantial flow of supply continued until the ground campaign began, 
although the bombing certainly disrupted many aspects of the Iraqi effort.  
 General Horner, the commander of USCENTAF, later stated,913  

"Anybody that does a campaign against transportation systems  had better 
beware! It looks deceivingly easy. It is a tough nut to crack. (The Iraqis) were 
very ingenious in repairing them or bypassing them.. I have never seen so 
many pontoon bridges. (When) the canals near Basra were bombed, they just 
filled them in with dirt and drove right across the dirt."  
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 Coalition air strikes on Iraqi LOCs and supply activities seem to have had their 
most severe affect on Iraqi forces near the front lines. They do not seem to have had any 
major effect on supply to the Republic Guards, and only moderate to limited impact on 
Iraqi regular mechanized and armored divisions. It is also difficult, however, to 
distinguish the impact of these strategic attacks on LOCs from the impact of air strikes 
on forward deployed trucks and vehicles and from the organizational problems that 
occurred in Iraqi supply operations through sheer inefficiency -- problems that surfaced 
whenever major Iraqi redeployments occurred during the Iran-Iraq War.  
 As the Gulf War Air Power Survey notes,914 

"Prisoner of war reports from the front-line forces showed a general pattern of 
units low on food and water and lacking in resupply capability. at the same 
time, there were reports of units having plentiful supplies of war and hot meals. 
Prisoners captured at Khafji were described as being in wretched health and 
malnourished, but wearing new uniforms and boots. In the Republican Guards 
areas, on the other extreme, US VII Corps soldiers found trailers of quality 
foods such as canned mackerel and crackers...The pattern that emerges from 
the evidence is not of a starving army, but of an organization in which the 
distribution system had ceased to function: distributions appeared illogical and 
goods were generally absent, hoarded, or lying unused. The policy of the Iraqi 
army not to use radios or telephones, combined with a beleaguered 
transportation system, accentuate(d) this condition." 

 There are indications that battlefield interdiction bombing had considerably more 
impact on supply than the strategic bombing effort. Aircraft like the F-16 killed large 
numbers of Iraqi trucks moving in the theater during the day. Other aircraft killed trucks 
at night, and made Iraqi break up ins convoys and send out single or small numbers of 
vehicles. Iraqi POW reports indicate that the impact on food supplies at forward 
deployed Iraqi tactical units was severe. Strikes on convoys and movements along Iraqi 
LOCs seem to have eliminated about 50% of the Iraqi military trucks in the KTO -- 
either through direct damage or because Iraqi could not efficiently provide spares and 
repair capability in the field.915 
 Strategic bombing also does not seem to have played a major role in preventing 
Iraq's forces from escaping after the Coalition victory than in affecting in-theater war 
fighting. A number of strikes than were made on Iraqi lines of communication (LOCs)  
to keep Iraqi forces from retreating out of the theater than to prevent further 
reinforcement. As Chapter Eight indicates, however, these strikes failed to have a 
decisive effect, but this may well have been because the Coalition chose not to directly 
bomb the Iraqi forces that had escaped from the KTO. The destruction of brigades and 
causeways might have had much more effect if the Coalition had authorized plans for an 
air assault to block the escape routes north of Basra or large scale air attacks on the Iraqi 
forces in the Basra pocket. 
 This experience is another indication of the need to both make clear decisions at 
the national command level about what degree of lethality is acceptable in making a 
strategic bombing effort effective, and the need to improve the  intelligence, planning 
and analytic support for strategic bombing campaigns. As was the case with some of the 
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previous categories of targets, the Gulf War involved enough unique operational 
conditions so that it is far from clear that similar attacks on lines of communication 
cannot be more effective in future wars. As the same time, attacks on North Vietnamese 
LOCs had only limited to moderate impact during the Vietnam War, attacks on Egyptian 
LOCs  had limited impact during the 1973 conflict, and attacks on Chinese LOCs had 
limited impact during the Korean conflict. All of these wars also produced exaggerated 
estimates of effectiveness.  
 One possible lesson from the Gulf War about attacks on LOCs is that they cannot 
be successful if limiting collateral damage is given a higher priority than effectiveness. 
Other lessons may be that (a) bridges must be totally destroyed, including all supports 
and spans, regardless of collateral damage, (b) approaches and bypasses need to be 
mined and night attacks must be conducted on pontoon bridges, (c) impressive 
secondary explosions from attacks on supply depots rarely indicate a loss of war fighting 
capability in well-supplied forces, and (d) far more careful targeting and reconnaissance 
is needed to identify high value military targets. What is all too clear, however, is that 
the LOC models used during the Gulf War simply were not adequate for war fighting 
purposes.   

Attacks on Iraqi Ground Forces Before the Ground 
Offensive 
 The Coalition was far more successful in attacking Iraqi ground forces in the 
KTO in preparation for the land battle than it was in conducting strategic bombing. It 
flew a total of 23,430 strikes against Iraqi ground targets. These strikes steadily 
degraded much of Iraq's ground battle capability in the KTO, although the USAF later 
found that they were far less effective than planned in attacking their key target -- Iraq's 
elite Republican Guards.916 
 The Coalition began these attacks on Iraqi ground forces long before it began the 
ground offensive. On the first day of the air campaign, USAF A-10s flew more than 150 
sorties   against Iraqi ground forces in the KTO, as well as radar sites in Iraq. USMC 
AV-8Bs attacked Iraqi armor and artillery targets in southern Kuwait, and flew 20 
missions the first day, and 55 on the second. B-52s struck key elements of the Iraqi 
Republican Guards, including the Tawakalna Mechanized Division. This was part of an 
attack plan that called for strikes against all three heavy Republican Guard divisions in 
the KTO. The plan called for 146 F-16, 6 B-52, and 8 F/A-18 strikes on the Tawakalna 
Division by the end of D+2; 8 F-15E, 42 F-16, 22 F/A-18, and 15 B-52 strikes on the 
Hammurabi Division; and 26 F-16, 6 F/A-18, and 10 B-52 strikes on the Al-Madinah 
Division.917  
 The Coalition intensified its attacks on Iraqi ground forces after the Coalition 
achieved air supremacy on January 24, and again on the night of 6-7 February, when air 
resources were shifted away from strategic targets to attack the Iraqi ground forces. 
From this point on, until February 24, 1991, Coalition air forces focused on destroying 
Iraqi ground forces in the Kuwaiti Theater of Operations (KTO) -- particularly  Iraq's 
elite Republican Guards units -- and reducing their effectiveness to 50% of their pre-war 
level. In addition to the earlier forms of air attack, MC-130s began to drop 15,000 pound 
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BLU-82 bombs on Iraqi front line positions to demoralize Iraqi troops, and AC-130 
gunships stepped up attacks on Iraqi troops in exposed positions.918   

Lessons from the Battle of Khafji 
 The battle of Khafji showed how vulnerable Iraqi troops would be the moment 
that they attempted to maneuver and advanced. This battle, which is described in 
Chapter Three, actually involved elements of at least two Iraqi divisions that attempted 
to penetrate south into Saudi Arabia on January 29, 1991. Other Iraqi units also changed 
location to the north. In the process, Iraqi forces moved into the open and maneuvering 
Iraqi armored forces were exposed to air attack for the first time. As a result,  the battle 
became a test ground for many aspects of Coalition air operations.919 
 The Coalition soon demonstrated the impact of its superior targeting and 
reconnaissance aircraft. It made its first major use of JSTARS to target Iraqi armor deep 
behind the forward line. It used spotter aircraft like the OA-10 to increase the 
effectiveness of its AV-8Bs, A-6s, and F/A-18s in finding armored targets. Special 
forces units on the ground proved the value of using radar beacons to designating targets 
like Iraqi artillery positions for A-6 strike aircraft. AC-130 gunships showed that they 
could use miniguns and cannon to provide close air support even in a high intensity 
conflict environment -- although one AC-130 was shot down. A-10s had the opportunity 
to use Maverick against exposed maneuvering targets, F-16s used the LANTIRN to drop 
CBU-87 combined effects munitions on armor and vehicles, and Coalition precision 
strike aircraft were employed in large numbers. 
 The Coalition quickly learned that Iraqi forces became extremely vulnerable 
when they tried to maneuver in the face of Coalition air supremacy. Iraqi forces suffered 
four times more equipment losses to air strikes per day during January 29-31 than they 
had up to that date. In addition to the JSTARS, the US also had the opportunity to test its 
RPVs and the new sensors on the TR-1 against maneuvering Iraqi forces both in the 
battle and to the rear. Coalition land forces learned lessons of their own. Saudi forces 
learned that they could achieve a significant edge over Iraqi forces with the M-60A1 
tanks, and the USMC found that it could achieve considerable effectiveness with lightly 
armored LAVs by using the TOW anti-tank guided weapons at long ranges. While it 
was scarcely Iraq's intention, its attempt to win a propaganda victory provided the 
Coalition with an ideal opportunity to test the impact of its air power in the AirLand 
battle.920 
 One Iraqi prisoner of war stated later that his brigade suffered more losses under 
30 minutes of air attack than it had during the entire Iran-Iraq War.921 While any such 
judgment is speculative, the air attacks during Khafji may have convinced many Iraqi 
commanders that they could not maneuver effectively in the face of Coalition air power. 
In any case, Iraqi forces began to dig in even deeper, did not conduct any further 
maneuvers or major movements during the air war, and did not attempt counter-attacks 
during the ground war, except for scattered small unit actions by regular forces and the 
Republican Guards. 

Making Attacks on Iraqi Ground Forces More Effective  
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  In contrast, Coalition air attacks on  dug-in Iraqi ground forces only had limited 
to moderate effectiveness until the first week in February. It took time to discover many 
of the operational problems in using Coalition aircraft and weapons discussed at the start 
of this chapter, and it took time to understand that many pilot claims of success were not 
supported by battle damage assessment. This was partly a result of the fact that Coalition 
air planners had so little hard data available. As has been discussed in Chapter Five, the 
Coalition had a serious shortage of theater reconnaissance assets and used them targeting 
rather than battle damage assessment. It only had 5 TR-1s, 6 U-2s, 24 RF-Cs, and a 
limited number of UAVs in theater. Many of these assets were devoted largely to 
strategic targeting during the first two weeks of the campaign,  and did not support any 
aspect of the strikes on Iraqi ground forces.922 
 Much of the battle damage assessment analyses that were carried out were 
carried out by untrained or partially trained personnel. There were no truly experienced 
battle damage assessment personnel that had worked on previous wars or who had been 
subject to demanding training using actual test experience in the field. Battle damage 
assessment is inevitably something of an "art form", but it was an area where the USAF 
and US Army had done far too little to train the "artist" before the Gulf War began. 
Further, the imagery and data that were collected often did not support accurate battle 
damage assessment unless a weapon blew up the target and proved to be a clear 
catastrophic kill.  
 This mix of problems took time to become apparent. As a result, it  was only two 
weeks after the air campaign began that enough data and analyses were available to 
show that many B-52, F-16, and F-18 sorties were a waste of effort, and that high 
quality imagery from the U-2 on heavily attacks targets like the Tawakalna Division of 
the Republican Guards "showed many of its combat systems to be untouched. 923 Once 
these discoveries were made, however, General Glosson and General Horner developed 
several major innovations in the air campaign that steadily increased the lethality of 
Coalition air strikes against static Iraqi forces after the third week of the air campaign. 
These innovations included introduction of "kill boxes" and "killer scout" aircraft, on 
February 4, and  the introduction of "tank plinking" using laser-guided bombs on 
February 6, and the use of a "CAS flow" system during the land offensive.   

"Kill Boxes" 
 The creation of "kill boxes" provided a way of allocating attack aircraft to areas, 
rather than specific targets, and giving spotter and attack aircraft freedom to operate 
within a given area without losing central control of the battle and sacrificing the battle 
management capability of the ATO. They allowed CENTAF to compensate for the fact 
that management of the air battle had proved to be over-centralized and too rigid early in 
the war. It also demonstrated that  the proper tactics can help compensate for the 
problems that aircraft have in finding and characterizing revetted and camouflaged 
targets, and for the problems that single seat fighters with limited endurance and less 
sophisticated attack avionics experienced in successfully attacking Iraqi targets defended 
by short range air defenses.924 
 Coalition air planners divided the Kuwaiti Theater of Operations into squares 
about 30 miles on a side (about three times the area of New York City), with eight kill 
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boxes in Kuwait, and 33 in the entire Kuwaiti Theater of Options.925 Each box was 
subdivided into four quadrants to be assigned to a flight for a given period of time. 
These divisions "de-conflicted" the Coalition aircraft flying over a given area so they 
could strike on a target of opportunity basis. Wherever possible, forward air controller 
(FAC) aircraft gave attack aircraft specific targets, and FACs and attack squadrons were 
repeatedly assigned to specific kill boxes to improve their familiarity with an area. The 
kill boxes near Kuwait's southern border, and the I MEF area of operations, were further 
subdivided into maneuver boxes and fire support boxes to simplify the coordination of 
aircraft and artillery, and preparation of the battlefield for the Coalition land offensive.  
 These kill boxes became steadily more effective once the US began to use 
imagery from the H-2 cameras on its U-2s to provide six digit coordinates for the targets 
in given kill boxes. These precise coordinates allowed the targeteers to provide precise 
target or kill arrays. FB-111 weapons officers used these arrays to program in each 
target before take off which greatly improved the discrimination and lethality of air 
attacks.926  
 Some US Army officers were not as happy with the kill box system as the US 
Air Force. A US Army history of the war notes,927 

"The kill box technique was not an unqualified success in the eyes of ground 
commanders. Although the technique generated lots of sorties, three problems 
emerged. First, the kill boxes were an Air Force control measure, meaning that 
selection of the target was the prerogative of squadron and aircraft 
commanders flying the missions, rather than the supported ground 
commanders. This situation, in turn, decentralized the targeting, making it 
difficult, if not impossible, for the ground commander to find out which targets 
had been hit. Finally, the Air Force selected kill boxes based more on 
geographical convenience than on the corps commander's scheme of maneuver. 
The boxes were not necessarily centered over the most menacing Iraqi defenses. 
The kill concept worked as well as it did in practice because during the air 
operation the battlefield was almost completely static and there was plenty of 
time to be methodical and deliberate." 

 At the same time, such criticism assume a degree of C4I/BM flexibility and 
connectivity that Chapters Four and Five indicate did not exist. They ignore the careful 
limits that had to be placed on using some aircraft near ground troops because of the risk 
of fratricide, that available sorties were limited, and that General Schwarzkopf directed 
that the air planners emphasize strikes against the Republican Guards. The above 
quotation may be more a reflection of the continuing problems in the interface between 
the US Army and the USAF than a valid criticism of the "kill box" system. 

"Killer Scouts" 
 The introduction of the "killer scouts" on February 4, was the second change that 
Brigadier General Glosson made to improve the effectiveness of Coalition air attacks on 
Iraqi ground forces. While it adapted a tactic from the Vietnam War, it is still a good 
example of the emphasis on "ideas and action" that helped win the Gulf War.928 Once 
Coalition air planners recognized that many F-16 and F/A-18 strikes were not as 
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effective as they initially had estimated, they sought a better way to use the aircraft.929 
As one USAF officer noted later, "The F-16 pilots knew that, on each anti-Republican 
Guard mission, they had been plagued by a common set of problems. Thick cloud decks 
kept pilots from seeing the target areas until they actually rolled down the chute. 
Primary targets looked exactly like other armored formations surrounding them. The 
sheer volume of sorties sent to the area meant that F-16 pilots could not loiter and 
positively identify their targets."930 
  As a result, Coalition planners began to examine the option of using fighters as 
killer scouts. This led planners to search for an aircraft that could operate in heavily 
defended kill boxes deep in the KTO, and they chose the Block 40 models of the F-16C. 
The F-16s aircraft carried GPS and had the most accurate navigation capability of any 
version of the aircraft, although they did not fire rockets and had to mark their targets 
with 500 pound bombs -- while led to their being called "killer" scouts. Further, a 
number of these F-16 pilots had experience as forward air controllers (FACs), A-10 
pilots, or both. This training proved to greatly improve the pilot's ability to locate targets 
and plan realistic strike approaches for other aircraft.    
 Air planners worked out a system where A-10 FACs supported close air support 
operations behind the US Army's fire support coordination line while the F-16Cs would 
control all F-16 strikes above the line. They also developed procedures for the F-16C to 
work with the E-3As and EC-130s to obtain additional intelligence and IFF data. When 
the killer scouts began operation on February 4, they quickly discovered far more buried 
equipment than they had seen for flying quick missions assigned by the ATO, and found 
that the ATO was often out of date and that the Iraqi's had moved equipment leaving 
empty revetments.  
 The killer scouts also proved they could deal with a number of the problems that 
the Coalition was experiencing in air operations. For example, it was difficult for 
fighters flying into the area to orient themselves because the terrain was  flat and open. 
While this exposed some Iraqi targets, it gave pilots a few cues to set up their attack 
approaches. It was also difficult for Coalition pilots to set up their attacks because the 
Iraqi ground based air defenses forced aircraft to fly relatively high. Pilots were forced 
to deliver munitions from higher altitudes than they trained for, and their deliveries were 
less accurate. The killer scouts greatly reduced the problem in orienting attack aircraft, 
and provided the data they need to fly more accurate delivery profiles. 
 The killer scouts found that pilots could often spot dug-in Iraqi armor -- even in 
revetments with partial shade --  if they used binoculars, and took time to search the area. 
They were able to locate new targets in the areas that they covered in spite of the fact 
that Iraqi ground forces often made good use of decoys, camouflage, and revetments, 
and they found that they could use the moving target indicator capabilities of their radars 
to target Iraqi armor during periods of bad weather and low cloud cover.  
 As the killer scouts became more experienced, they sometimes coordinated 
strikes by as many as 120 Coalition strike aircraft within a two hour period. The number 
of killer scout pilots also rapidly increased from 8 to 32, and killer scout aircraft began 
to work four to six kill boxes at a time -- covering an area of up to 5,400 square miles. 
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They provided overlapping coverage by two aircraft formations from "sunrise to 
sunset."931  
 The killer scouts also quickly worked out ways to minimize their vulnerability. 
They usually flew at 15,000 to 30,000 feet, and the lead aircraft usually acted as the 
scout while the wing man searched for Iraqi air defense threats and surveyed a wider 
area. The lead aircraft carried six 500-pound bombs and would dive bomb at 25-40 
degrees to mark, suppress, or attack targets. The wing man carried cluster munitions. 
These measures also aided in the air defense suppression mission since killer scout 
aircraft did not attempt to fly defensive tactics and aggressively attacked any Iraqi air 
defense threat on the ground.  
 The US Marine Corps used F-18Ds in a similar role, and the "killer scout" 
system allowed aircraft like the F-16 and F/A-18 to become much more effective in 
attacking Iraqi ground targets, and they helped the Coalition to attack Iraqi ground 
forces with limited losses. The Coalition only lost three aircraft (an A-10, AC-130, and 
A-6E during the week of January 31-February 6. Further, the combination of both killer 
scouts and kill boxes worked synergistically to provide the Coalition with greatly 
improved capability to target sorties in support of rapidly moving Coalition ground 
forces during the land offensive. 

"Tank Plinking" With Laser Guided Bombs 
 Using infra-red sensors to attack dug-in Iraqi armor with laser guided bombs. or 
"tank plinking, was a third major innovation which greatly increased the effectiveness of 
the air campaign in striking Iraqi ground forces. While air units had  proved to be 
effective in killing armor when Iraqi forces left their sheltered revetments, they had far 
more problems in identifying and attacking Iraqi armor when it was static, camouflaged, 
and in shelters.  
 This situation changed drastically in early February. F-111 crews returning to 
base near sunset found that the FLIR equipment in their Pave Tack sensors could detect 
partially buried and camouflaged Iraqi armor because the Iraqi armored vehicles cooled 
more slowly than the ground. Brigadier General Glosson directed the F-111 wing to 
experiment with using laser guided bombs to attack tanks, and F-111's first attempted to 
use this discovery for targeting on February 8. An F-111 carrying four GBU-12 500 
pound laser-guided bombs located and bombed an Iraqi tank. When this attack 
succeeded, F-15Es and A-6Es were also allocated to such missions with immediate 
success. Pilot claims were often confirmed by BDA, and reached the point where two F-
15Es carrying 16 bombs seem to have killed 16 tanks in a single mission.932 Attacking 
armored vehicles with laser-guided bombs came to be called "tank plinking", and proved 
to be the most lethal form of Coalition air attack on armor.933 
 These innovations were supported by the fact that the Coalition steadily 
improved the targeting cycle that it used to integrate reconnaissance, central analysis of 
targeting needs, the theater and tactical requirements of ground commanders, actual air 
targeting and strike operations, causing damage assessment to improve with time. As 
Chapter Five discussed, however, this cycle never became fully efficient. 
USCENTCOM simply lacked the sensors, C4 assets, procedures, and trained targeteers 
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and battle damage assessment analysts to make the process work with this level of 
effectiveness.934 The job got done, and done better than ever before, but it is clear that 
further major improvements are possible with only limited investment, and that air 
power can be far more efficient in killing the right ground targets in the future than it 
was in the Gulf War.  

The A-10, Maverick, and Battle Damage Assessment 
 Use of the kill boxes, improved use of Scouts, and better battle damage 
assessment also allowed Coalition aircraft  to make more effective use of the Maverick 
air-to-surface missile. Improved targeting capability and ability to guide aircraft to the 
target reduced pilot workload and the risk of losses to ground-based air defenses. This 
was particularly important in the case of the A-10 As has been noted earlier, the A-10 
alone fired 4,801 missiles out of the total of roughly 5,100 infrared and electro-optical 
Maverick missiles fired by A-10, F-16, AV-8B, and F/A-18 fighters. Some 90% of all 
the Maverick kills credited to the A-10 during the war were credited to the Maverick.935   
 In spite of these innovations, however,  USCENTCOM was never able to solve 
its battle damage or be certain of just how effective air power really was.936 There is no 
doubt that the A-10 was an effective killing platform. During the course of the air 
campaign, however, the battle damage assessment staffs in ARCENT increasingly 
discounted A-10 kill claims. They at first counted only 50% of A-10 pilot claim and all 
imagery reported kills. As time went on, A-10 kills were discounted to 33% of claims. 
The Department of Defense lessons of the war study notes that, "an A-10 mission report 
of a tank kill was counted as one-third of a tank destroyed.937  
 The same report notes that an F-111 claim would be counted as one half of the 
reports claims."938 The US Army history of the war notes that, "ARCENT G-2 modified 
the process to reduce the weight of A-10 claims from one-half to one-third and to accept 
only 50% of all F-111 and F-15E kills supported by gun video."939  

The Impact of Weather on Air Attacks on Iraqi Ground Forces 
 Improvements in tactics and battle management also could not deal with another 
major problem in attack operations. As has been discussed earlier, air operations in 
Desert Storm encountered substantially worse January and February weather conditions 
than experts had predicted before the war, and cloud ceilings existed over Baghdad and 
Kuwait below 10,000 feet roughly twice as often as weather experts predicted. Weather 
was bad during the first seven days of the war, and then again during the three days of 
the ground campaign --when conditions were made even worse later in the war by the 
smoke from oil wells that Iraq had set on fire in Kuwait.   
 As a result, as many as 50% of the strike sorties had to be canceled, or missed 
their targets during the early days of the war. For example, 50% of the F-117 sorties 
over Baghdad had to be canceled or missed their target on the second and third days of 
the war, and A-10s could only fly 75 out of over 200 planned sorties over Kuwait on the 
third and fourth days of the war.  
 Such weather conditions may, however, be more the rule than the exception. Yet, 
the impact of bad weather should not be exaggerated. Low cloud ceilings would have 
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been twice as frequent over northern Germany in the winter or Vietnam during the 
Monsoon season. Immediately after the war, analysts concluded that the weather was the 
worst in 14 years. Many experts have also concluded since the Gulf War that the 
weather was not as unusual as climatologists thought, and the problem lay in the 
statistics available and not in the unusually bad weather. This lack of adequate weather 
data in for regional conflicts may be a lesson for future wars.940  

Levels of Damage to Iraqi Forces Before the Ground War Began: 
50% or Not? 

 The number of air strikes called in on Iraqi front line divisions increased steadily 
as the time set for the beginning of the ground battle approached, and peaked just before 
February 24. USCENTAF also authorized lower attack altitudes for the A-10 and F-16. 
By the time the Coalition land forces attacked, Coalition air power had delivered a total 
of 6,717 strikes against targets in the main kill boxes occupied by Republican Guards 
units; 2,694 in the two southern kill boxes in the "heel" of Kuwait, 1,290 in the kill box 
opposite the I MEF, 931 in the kill box surrounding the Wadi Al Batin, and 996 in the 
two kill boxes along the Saudi-Iraqi Kuwait border west of the Wadi Al Batin. Coalition 
air units had flown 1,769 sorties against the Iraqi army reserves south of Kuwait City, 
and just west of the city, 1,018 sorties against targets north of Kuwait City and south of 
Iraq, and 1,553 sorties in the key kill box north of Kuwait and south of Basra.941  
 The Coalition's goal was to reduce the effectiveness of Iraqi ground forces by 
50% before the land battle began. Part of this effort focused on the Republican Guards. 
Roughly 5,600 sorties, or 15% of the more than 35,000 attack sorties flown during the 
war, were targeted against Guard forces. This emphasis peaked during the period just 
before and after the beginning of the land offensive. The USAF alone flew 147 strikes 
against three heavy Guards divisions on D-1, and 112 on D+2.942 The key goal set by 
USCENTCOM, however, was to reduced the overall effectiveness of Iraq's forces in the 
KTO by 50% before the ground offensive began, and the destruction of Iraq's major 
ground force weapons in the KTO became the key test of success. USCENTCOM's 
estimate of its progress in meeting this goal is shown in Table 7.9. 
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Table 7.9  
 

USCENTCOM Estimate of Cumulative Air Damage to  
Iraqi Major Combat Equipment in the KTO 

 
Date                                             Tanks                               APCs                              Artillery 
                                              No.      % Lost                 No.          % Lost              No.           % Lost 
 
Pre-war Total 4,280  2,880  3,100  
 
Losses By: 
 
January 22 -14 0.03 0 0 -77 2.0 
January 27 -65 1.5 -50 1.7 -281 9.1 
February 1 -476 11.1 -243 8.4 -356 11.5 
February 6 -728 17.0 -552 19.2 -535 17.3 
February 11 -862 20.0 -692 24.0 -771 24.9 
February 16 -1,439 33.6 -879 30.5 -1,271 41.0 
February 21 -1,563 36.5 -887 30.8 -1,428 46.1 
February 23 -1,688 39.4 -929 32.3 -1,452 46.8 
February 24 -1,772 41.4 -948 32.9 -1,474 47.5  
 
Source: Adapted by the author from Department of Defense, Conduct of the Persian Gulf War: Final 
Report, pp. 1887-188, and Eliot A. Cohen, Gulf War Air Power Survey, Volume II, Part II, p. 211. 
 
 Even one accepts the claims reflected in Table 7.9, it is clear that the Coalition 
did destroy 50% of Iraqi major combat equipment before the beginning of the land battle. 
The decision to launch the ground attack was taken largely on the basis of the estimated 
impact of air power as on February 23, when USCENTCOM estimated that Iraq had lost 
39% of its tanks, 32% of its APCs, and 47% of its artillery. As has been discussed in 
Chapter Five, the estimates that DIA and CIA were making estimates that were much 
lower. DIA estimated that Iraq had lost 16% of its tanks, 13% of its APCs, and 20% of 
its artillery. CIA estimated Iraq had lost 12% of its tanks, 9% of its APCs, and 8% of its 
artillery.943 
  USCENTCOM was almost certainly more correct in indicating that it had come 
close to 50% than DIA and CIA were at this time, since DIA and CIA estimated Iraqi 
losses that were only one-third to one-half as high.944 While reports based on interviews 
with POWs were scarcely reliable sources of accurate numbers and information, they 
also seem to support the USCENTCOM view. Such reports have not been fully released, 
but one source indicates that Iraqi prisoner of war interviews indicated that by late 
February, the Hammurabi Republican Guard Division, with 10,000 deployed, had 5,000 
deserters, 100 killed, and 300 wounded. This source reports that the 52nd Armored 
Division's 52nd Armored Brigade, with 1,125 personnel deployed, had 550 deserted, 35 
killed, and 400 wounded and had lost 62 of 80 tanks; and that the 8th Mechanized 
Brigade of the 3rd Armored Division, with 2,300 deployed, had 520 deserted, 1000 
killed, and 250 wounded and had lost six of 35 tanks. This same source indicates even 
greater problems in Iraqi infantry divisions: The 27th Division, with 8,000 men, had 
3,000 deserted, 108 killed, and 233 wounded and had lost eight of 17 tanks;  The 48th 
Division, with 5,000 men, had 1,000 deserted, 300 killed, and 800 wounded and had lost 
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18 of 25 tanks; the 30th Division, with 8,000 men, had 4,000 deserted, 100 killed, and 
150 wounded and had lost all 14 tanks; and the 31st Division, with 8,000 men, had 4,000 
deserted.945 
 In fact, if one used estimates based upon imagery and corrects for the fact that 
US intelligence over-estimated the Iraqi threat in the KTO by at least 800 tanks and 600 
artillery weapons at the start of the war, USCENTCOM may actually have 
underestimated the percentage of damage done to the Iraqi forces actually in the field, 
even though it over-estimated the total number of Iraqi weapons destroyed. An analysis 
in the Gulf War Air Power Survey indicates that if one corrects the over-estimation of 
the Iraqi threat in the KTO at the beginning of the war, air power had actually destroyed 
48% of Iraq's tanks, 30% of its APCs, and 59% of its artillery.946 
 It is clear, however, that  air power was not always as effective in striking critical 
Iraqi forces as USCENTCOM estimated.947 This discrepancy is particularly striking in 
the case of the Republican Guards. USCENTCOM not only devoted a high percentage 
of its attacks to striking Guard forces, it estimated that Guard forces were relatively 
vulnerable. The initial reports on the lessons of the war quoted Coalition pilots as 
claiming during the war that, "Flying in the area of the Republican Guard was a fighter 
pilot's dream come true. There were revetments full of tanks, armored personnel carriers, 
ammunition, AAA, and artillery as far as the eye could see."948  
 Yet, although USCENTCOM estimated that it had destroyed 34% of the heavy 
Republican Guards forces at the time the ground war began, intelligence analysis later 
concluded that the Coalition attacks had only destroyed 24% of their armor in the 
KTO.949 The damage done to forward deployed Iraqi regular divisions was often more 
severe, sometimes approaching 70-90% or more for forward deployed divisions like the 
52nd Armored, and 25th, 30th, and 48th Infantry. On the other hand, some low grade 
Iraqi regular divisions suffered comparatively little damage: The 12th Armored Division 
suffered only 10% losses.950  
 These problems in estimating the precise impact of airpower before the ground 
battle are yet another a lesson in the potential value of improvements in battle damage 
assessment. At the same time, there is a point at which the argument as to how many 
bombs can explode on an Iraqi tank takes on the same meaninglessness as the debate 
during the Middle Ages over how many angles could dance on the head of a pin. 
Brigadier General Glosson had first established the 50% figure as an arbitrary goal for 
the air campaign, and had based it on overall unit effectiveness, not on equipment levels 
for planning use simply because some goal had to be set. There was no historical 
precedent or military reason for choosing 40% or 60% over 50%, and past wars had 
shown that units often lost most of their effectiveness when they took 25-30% losses of 
major combat equipment.   
 Even if accurate data had been available on Iraqi losses, there was still no 
reliable way to relate damage to different types of equipment to any analytic model for 
estimating a 50% loss of overall effectiveness. There also was no way in which General 
Schwarzkopf or other Coalition planners could possibly predict how the date at which 
the Coalition achieved a 50% cut in effectiveness would relate to the final build-up or 
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readiness of Coalition land forces, to the level of deception achieved, or  to any of the 
many other factors affecting a decision to initiate the land attack.  
 What is obvious in retrospect is that air power played a critical role in preparing 
for the land battle, and that equipment losses are only part of the story. Air power 
unquestionably helped to contribute to massive desertions in the Iraqi forces during the 
air campaign. According to revised estimates of Iraqi forces, the total manning of Iraqi 
units in the KTO dropped from 336,000 at the beginning of the air war to 200,000-
220,000 by February 24. This 25-30% drop came largely through desertions, although 
some estimates indicate that up to 10% of the force suffered some kind of wound to air 
power, disease, or other incapacitation. 
 As has been noted earlier, the POW reports indicate that interdiction bombing 
helped to severely restrict communications and training; that some forward deployed 
units had severe food problems; that little maintenance took place and troops moved 
away from their equipment, and that many of the officers and enlisted men in units 
under heavy air attack that remained with their units decided not to resist and to 
surrender at the first opportunity.951 
 POW reports also indicate that the primary course of desertions was not the loss 
of combat equipment, or air inflicted casualties, but rather a growing sense of futility 
and problems with food and water. This feeling of futility was reinforced by a massive 
psychological warfare effort that was simple, but effective. B-52s, F-16As, and MC-
130s, dropped millions of leaflets with warnings and messages calling for surrender. 
UH-1N helicopters used loudspeakers to send messages, and large bombs were used as 
part of the effort to increase the terror effect of bombing. While such propaganda efforts 
were not particularly sophisticated, POW reports do indicate they had some effect in 
inspiring Iraqi troops to surrender or flee, particularly in the forward area. Such reports 
are a further lesson in the fact that "unquantifiables" and intangibles are just as important 
in modern war as in the past, and that military judgment should not be based simply on 
what can be quantified. 

Direct Air Support to the Ground Battle 
 The Coalition made further adjustments in its offensive air tactics just before the 
beginning of the land battle to improve its close support capabilities. It carried out major 
additional attacks on Iraqi land forces just before Coalition ground forces pushed 
through the Iraqi forward defenses, and it continued to support Coalition ground forces 
and attack Iraqi ground forces in the rear areas of the KTO until the cease-fire.  

"Flow CAS" and "Demand Pull"  
 The approach of the land battle led to a number of important changes in the way 
the air war was fought. Ground forces were given USAF, US Navy, and US Marine 
Corps forward air controllers (FACs) and air-naval gunfire liaison teams. FACs were 
provided to all of the non-US Coalition major combat units in the attack, and tactical air 
control teams were provided to JFC-E and JFC-N. F-18Ds and F-16 killer scouts, and 
close air support FAC aircraft like the OA-10s and OV-10s, were assigned the role of 
spotting targets. 
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   General Horner introduced another important innovation that improved the 
effectiveness of air power in affecting the ground battle. In response to his orders, the 
JFACC set up an operating system where fixed wing aircraft were launched according to 
a schedule, instead of against given targets, and flew to a series of "stacks" or holding 
points. Aircraft were then allocated according to "demand pull" in response to requests 
for air support from ground force commanders. It pushed forward sorties to support 
given ground force commanders at regular intervals based on the tactical situation. The 
aircraft were then controlled by USAF ABCCC aircraft. The air liaison officer in each 
ground Corps would check in regularly with the ground commander. If the ground 
commander had such targets, he would get air support. If not, the ABCCC aircraft could 
reassign the fighters to ATF-based targets without wasting sorties.  
 This system came to be called "flow CAS," and increased the responsiveness of 
air power to ground commanders although it could scarcely meet every request. US 
Army figures indicate that ARCENT submitted a total of 3,067 targets during the war 
for support of ground commanders. 952  About 1,240 of these target requests were 
included in the ATO, and over 1,580 were submitted directly to USAF targeteers or 
wings. It is not clear how these totals correlate to the total number of targets attacked in 
the "kill boxes" or "kill arrays," or to the somewhat different sortie figures used by the 
USAF, but the "flow CAS" system unquestionably made air support more flexible and 
quick reacting in meeting ground force needs. 
 Other changes occurred in the I MEF area. US Marine Corps air units had always 
taken a more independent view of the JFACC and the ATO during the air campaign than 
the US Navy and US Air Force -- often "adapting" the ATO to meet the needs of the 
Marine Corps with only limited coordination with the JFACC. Just before the land 
offensive, however, the I MEF coordinated a more formal degree of independence with 
CENTAF. A special high density air control zone (HIDACZ) was created to allow the 
Marine Corps to coordinate the large number of aircraft, artillery, and rockets that were 
to be used to support the I MEF in breaching Iraqi defenses. Combat aircraft entering the 
HIDACZ then worked with the I MEF command and control system to manage air 
traffic and the hand-off of attack aircraft to the FACs. The size and shape of the 
HIDACZ was constantly adjusted in coordinating with the JFACC to provide support to 
other users.953 
 This arrangement did not mean that Marine operations did not remain under were 
not part of the overall theater air control system. Aircraft like the AV-8B, for example, 
flew to a "stack" east of the battle zone and orbited for 20 minutes while awaiting targets 
for close air support missions that were tasked by the ground forces. If they were not 
requested, they then flew deeper into the KTO and were assigned a mission by one of 
the FAC fighters covering a kill box. These missions were weighted to emphasize close 
air support for the Coalition forces leading the breaching operation. During daytime, 
sections of two US Marine fighters entered the stack every seven and one-half minutes; 
at night aircraft like the A-6E entered the stack every 15 minutes. EA-6Bs provided 
jamming and EW protection.954 The JFACC also instructed Coalition pilots to begin 
operating below the medium altitudes they had used to protect themselves from Iraqi air 
defenses once the ground war began, and to press their attacks home at lower altitudes. 
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 This use of "CAS flow," "demand pull," and a special air control zone in the I 
MEF area, unquestionably played an  important role in supporting the land battle -- this 
is clear from every description of the role of air support in the land fighting. While some 
competition did take took place for air space and for attack sorties, both the system 
developed by the JFACC, and the value of the HIDACZ system for providing special 
support to a key breaching operation while maintaining central control over the air 
campaign, are lessons of the war.955  

Support of the Breaching Operation 
 Air power made four major contributions during the land battle: (1) A special 
operation to support the breaching of Iraq's two defensive belts near the border, (2) other 
efforts to prepare the battlefield, (3) close air support of ground forces, and (4) 
interdiction bombing throughout the KTO to attack Iraqi ground forces. The air effort in 
support of the breaching operation included the use of B-52s with Mark-117 750 pound 
and Mark-82 500 pound bombs. These attacks were targets against minefields, but do 
not seem to have been effective in suppressing mine fields. As has been touched on 
earlier, MC-130s dropped BLU-82 15,000 pound bombs to create an overpressure that 
would detonate minefields and demoralize Iraqi troops. The bombs had little impact on 
minefields, and it is not clear that they had any special psychological warfare impacts 
beyond the impact of other bombing.956 
 AV-8Bs and F-117s seem to have been have been more effective in attacking 
Iraq's oil trenches. The AV-8Bs dropped napalm on the oil in the trenches and Attacked 
pumping stations to burn off oil, while also dropping fuel air explosives to detonate the 
minefields. F-117As used laser-guided 500 pound bombs to attack oil pipes and 
distribution points. The AV-8B attacks on Iraqi minefields were no more successful than 
those of the B-52s and MC-130s, but the oil trenches and oil supply pipes and facilities 
did exhibit damage after the war. At the same time, close inspection on the battlefield 
indicates that a number of trenches were  filled with oil, and that Iraq still had the ability 
to distribute oil in other areas.  
 In any case, Iraq's oil trenches were probably more important as psychological 
barriers than military barriers. Their construction was erratic, and they were not wide or 
deep enough to prevent engineering equipment from pushing in sand and creating a 
breach. Further, a brief experiment with one small section indicated that igniting it 
would have blinded the Iraqi defenders with oil smoke, although the Coalition forces 
would have been able to use aircraft and helicopters to provide continuing 
reconnaissance data. It is interesting to speculate on whether the trenches would really 
have helped the Iraqi troops in the forward area.957 
 There are two lessons to be drawn from this experience. One is that there is little 
point in using air power resources to attack targets without testing the lethality of given 
types of strikes. The second is the need for special purpose air munitions that are 
effective in mine clearing. 

Air Support in Preparing for the Land Battle 
 The Coalition air support plan for the land offensive called for extensive air 
support of the land attack during the last few days before Coalition ground forces 
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advanced, and then for a massive multi-sortie surge to support the land offensive, 
particularly by aircraft like the A-10 and AV-8B. The surge in close air support and 
interdiction attacks before the land battle helped the Coalition destroy or suppress much 
of Iraq's artillery in the forward area, and to further weaken Iraqi forces in the path of the 
Coalition advance.  
 Weather was relatively good during the week before the land war began, 
although it did force the cancellation of 500 sorties in support of preparation the land 
battle on February 20. The Coalition had favorable weather for concentrating air attacks 
on the Republican Guards on February 21 (the Guards received 89% of all air attacks on 
that day), and had excellent weather on February 22, when it flew a total of over 1,300 
sorties against all targets in Iraq and the KTO. The Coalition also had excellent weather 
on February 23, when USCENTCOM estimated that air power destroyed 178 tanks, 97 
APCs, 201 artillery/multiple rocket launchers, 202 trucks/vehicles, 66 
revetments/buildings/bunkers, and two anti-aircraft/SAM fire units on this day alone.958 
 Two days before the land attack, F-111s were shifted from the Republican 
Guards to attack key artillery concentrations like the artillery component of the 467th 
Iraqi Infantry Division which had an estimated 204 weapons, rather than the usual 72, 
and which could have fired on either the Egyptian or VII Corps.959 When the VII Corps 
breached the Iraqi defense lines about 36 hours after the F-111 attack on the artillery 
positions in front of it, Iraqi artillery fire was weak and had little impact on the 
advancing forces. USMC aircraft also stepped up their attacks on Iraqi artillery and 
began to support the breaching operation along the Kuwaiti border two days before the 
Coalition land forces advanced.  
 These pre-G-Day attacks struck at a key aspect of Iraqi military capability. Iraqi 
forces had been trained throughout the Iran-Iraq War to rely on massive artillery support 
when under attack. No advancing Coalition force encountered highly effective or 
sustained mass fire. This may partly have been the result of problems in the way that 
Iraq organized its forward defenses, which are discussed in the next chapter, but air 
power almost certainly had had a major impact in weakening a critical element of Iraq's 
land defenses.  

Close Air Support During the Land Battle 
 Any analysis of the role of fixed wing air power in providing direct support to 
the land battle presents a problem in definition. The entire air campaign played a role in 
shaping the outcome of the four days -- or "100 hours" of land combat. The previous 
analysis has also shown that the air campaign began to focus on direct support of the 
land battle well before Coalition ground forces attacked into the KTO. The level of this 
support is illustrated in Table 7.10, which shows the size of the Coalition fixed wing 
close air support and interdiction efforts during the last two days before the beginning of 
the ground battle versus the four days of the ground battle. 
 It is striking that the Coalition flew 2,896 sorties in such missions during these 
two days -- February 22 (G minus 2) and February 23 (G minus 1) -- 5,809 such sorties 
during the entire ground war. If this table was expanded to include earlier missions in 
direct support of the preparation of the ground battle during the final week before G-Day, 
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it would be clear that air power did as much to directly shape the outcome of the land 
battle before it began as it did during the "100 hour" campaign. 
 The data available on Coalition air power also focus on fixed wing aircraft and 
ignore the role of rotary wing aircraft in providing close air support and battlefield 
interdiction missions. This focus reflects a traditional split between the analysis of air 
(fixed wing) and land (rotary wing) forces, but makes no sense in an era of joint 
operations and the AirLand battle. It disguises the fact that air power actually played a 
far greater role than Table 7.10 can show -- a role discussed in Chapters Eight and Nine. 
This failure to link the analysis of fixed and rotary wing combat sorties also disguises 
the fact that air power played a larger role in providing close support to field 
commanders than an analysis of fixed wing sorties alone can show. The analysis of air 
power in future wars should integrate the study of fixed and rotary wing operations. 
 These consideration aside, it is clear that Coalition air power played a major role 
once the full Coalition land attack began on February 24 (G-Day). The speed of Iraq's 
collapse and weather prevented the Coalition from fully executing its air support plans. 
Weather began to deteriorate on G-Day. Low ceilings and rain showers over the KTO 
severely limited air strikes early in the day, and USCENTAF was forced to issue a 
warning that, "... it is better to return with bombs than to risk hitting friendlies" Weather 
forced the rescheduling of many missions, and a shift away from the use of precision 
munitions.960 Nevertheless, the Coalition still flew a total of over 3,000 sorties of all 
types and approximately 1,200 sorties in direct support of the land battle -- although 
these sorties were flown against strategic targets as well as against armor, artillery, and 
infantry and only 400 were close air support missions. B-52s, however, also carried out 
43 strikes against Iraq's forward positions.961     
 This same day, Iraq's infantry forces defending its forward positions began a 
process of collapse that occurred far more quickly than Coalition planners had estimated. 
As is discussed in the next  Chapter, over 8,000 Iraqis surrendered during the first day, 
and most Iraqi ground defenses in the KTO had collapsed by the second day. This 
reduced Coalition air activity because missions were not flown against troops that 
surrendered or were static in bypassed positions, and C4I/BM problems prevented the 
rapid reallocation of air support to meet Corps level requests for air support from outside 
the areas which aircraft were assigned in the ATO. While requests from other sectors -- 
particularly in the VII Corps area -- could not be met, forward air controllers in some 
sectors began to turn strike aircraft back to the Tactical Air Control Center because they 
did not need the support as early as the morning of G-Day.962  
 Coalition aircraft often had to return with their munitions unused. While close air 
support aircraft, like the A-10 and AV-8B did play a major role in the land battle, A-10s 
did not drop bombs in 316 of 909 sorties, and AV-8Bs canceled more missions or 
returned from more missions without meeting ground force requests (143) than they 
executed (131). Even B-52 strikes scheduled to bomb Iraqi forward defenses were 
canceled because Coalition troops had already penetrated through the Iraqi defenses.963 
 There were growing weather problems. February 25th (G+1) was the critical day 
of the land campaign in breaking the Iraqi defenses in the KTO, and the first day in 
which it was possible to fly extensive sorties in support of maneuvering Coalition armor. 
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However, winds, weather and oil smoke presented problems over much of the battlefield. 
While the Coalition flew some 577 close support and FAC missions, weather made it 
difficult to identify close air support targets and distinguish them from friendly forces. 
USCENTCOM analysts estimated that many British, Canadian, and French sorties were 
ineffective, as were many US sorties using less sophisticated aircraft and "dumb" 
weapons. Aircraft that were radar bombing capable were forced to switch to this mode 
"as the weather deteriorated" and only the F-111s and F-15s were able to carry out 
extensive numbers of precision strikes which "again took a heavy toll on Iraqi armor and 
artillery."964  
 USCENTCOM did estimate that air power destroyed 170 tanks, 62 APCs, 155 
artillery/multiple rocket launchers, and 103 trucks/vehicles on February 25, although 
later battle damage assessment indicated that this estimate was exaggerated.965 Physical 
destruction, however, was no longer the issue. By the early evening, the Iraqi retreat 
became a rout. At this point near misses or even the presence of attack aircraft almost 
certainly had a major impact on morale, and on the willingness to stay in positions or 
military vehicles, regardless of the amount of equipment destroyed. Many Iraqis began 
to abandon their combat equipment even if they were not under direct pressure from 
Coalition ground troops and air strikes and the constant presence of aircraft in the battle 
area almost certainly contributed to this process. 
 The weather grew worse on February 26 (G+2), and heavy rains and morning fog 
restricted air movement and aerial supply missions. This did not prevent the USAF from 
flying 1,673 missions, the USN from flying 664, the USMC from flying 405, and allied 
forces from flying 904. The Coalition flew 581 close air support and FAC sorties, 
including a total of over 350 sorties against Iraqi armor and artillery in direct support of 
Coalition ground forces, although smoke and weather led many scheduled close air 
support sorties to be redirected by the CAS flow system to targets like the Republican 
Guards forces in locations south and west of Basra. The Coalition also flew 22 B-52 
strikes and 52 packages against bridges, airfields, production and storage facilities, and 
command and control sites.  
 USCENTCOM estimated that these strikes destroyed 128 tanks, 38 APCs, 13 
bridges, and 401 trucks/vehicles. Later battle damage assessment indicates that this 
estimate was probably more exaggerated than that of the day before, but air power 
clearly helped increase the rate of the disintegration of the Iraqi Army. It kept up 
constant pressure in rear areas, forced even more equipment to be abandoned, and 
helped prevent any effort to organize the Iraqi retreat of support organized 
counterattacks.966 
 Late on February 27 (G+3), President Bush declared that, "Kuwait is liberated 
(and) Iraq's Army is defeated," and ordered the suspension of hostilities as of 12:00 US 
Eastern Standard Time on February 28. By the end of February 27, the USAF had flown 
a total of 1,651 missions, the USN had flown 671, the USMC had flown 147, and allied 
forces had flown 471. Poor weather and oil smoke presented problems over much of the 
area of operations, and forced many strike/attack aircraft to rely on radar bombing. 
Nevertheless, the USAF flew 284 close air support and FAC sorties, the USMC flew 
114 CAS and FAC sorties, and the US special forces flew four sorties. US aircraft flew 
over 400 sorties against Iraqi armor, artillery, and vehicles. USCENTCOM estimated 
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that these strikes destroyed over 80 armored vehicles, and 54 transport vehicles. This 
low total was largely a product of weather, since the Iraqi rout would otherwise have 
exposed many vehicles in large open clusters to Coalition air attacks. This might well 
have led to catastrophic damage under other circumstances because Iraq's forward air 
defenses had largely collapsed and many units were extremely vulnerable.967 
 Night and weather forced the Coalition to concentrate heavily on radar bombing, 
and on trying to attack bridges and causeways to bottle-up Iraqi forces in the KTO and 
southern Iraq. These attacks, however, had considerable success, but they did not affect 
Iraqi movement as much as was estimated at the time, and all attacks halted before the 
Coalition could either seal off the KTO or use the improving weather on March 1 to 
attack Iraqi ground forces in depth.968 
 The cease-fire was pushed forward by four hours and went into effect at 0800 
hours local time on the 28th (G+4). The timing of the cease-fire sharply reduced the 
number of sorties the Coalition flew on the last day of the war. The USAF only flew 575 
sorties of all types, the US Navy 187, and the USMC 30. Only 93 of these sorties were 
in interdiction and battlefield interdiction missions, however, and only 26 were close air 
support sorties. Allied forces flew 200 sorties, and virtually none were in support of the 
land battle.  

The Role of Interdiction Attacks 
  The Coalition flew a total of 917 interdiction and battlefield interdiction missions 
on February 24 (G-day), 813 on February 25 (G+1), 1,102 on February 26 (G+2), 867 
on February 27 (G+3), and 93 on February 28 (G+4). This is about twice as many sorties 
as the number of close air support and FAC sorties (3,702 versus 2,107), but such 
figures can be misleading. The difference between a close air support sortie and a 
battlefield interdiction sortie was often a matter of relatively arbitrary classification, 
particularly after G+1. Coalition land forces had already converted the AirLand battle to 
a battle of deep maneuver, and many "interdiction sorties" directly supported the 
maneuver efforts of the main thrusts against the Republican Guards and the maneuver 
efforts of Corps and division commanders.  
 A-10s and F-16s flew armed reconnaissance along the vehicle filled roads 
leading out of the theater. "Packages" of F-A/18s and A-6Es -- supported by EA-6Bs, E-
2s, and KA-6Bs -- struck Iraqi forward air defense batteries in the KTO. Saudi F-5s, 
UAE Mirage M-2000s and Kuwaiti Mirage F-1s attacked Iraqi artillery batteries and 
other Iraqi land force targets. Italian Tornado GR1s, French Jaguars and Mirage F-1s 
struck at Iraqi troops, armor, and artillery. However, the Coalition took the decision not 
to launch massive attacks on Iraqi land forces in the area of Basra. This limited the 
impact of interdiction on rear area missions during the last days of the war.  
 The air interdiction missions also had two phases. From the start of the ground 
offensive to late February 25 (G-Day to G+1), they concentrated on attacking the 
Republican Guard and regular army armored and mechanized divisions in the reserves. 
These strikes were supported by the JSTARS, F-16C killer scouts, and F/A-18Ds. Once 
a general Iraqi retreat began late on February 25, however, the Coalition air interdiction 
effort shifted to  pursuing and destroying the retreating Iraqi Army. It attacked the 
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retreating columns of tanks, armored vehicles, trucks, and cars until 0800 local time on 
February 28, when the cease-fire went into effect.  
 These strikes had a decisive impact on the Iraqi columns fleeing north from al 
Jahra towards Basra and up the Mutla Pass to the Mutla Ridge. on the night of second 
day of the ground attack, Iraqi III Corps forces fleeing the oncoming I MEF and JFC-E 
joined the Iraqi forces in Kuwait City in fleeing north towards Basra. The narrow pass 
area at the ridge became a natural target, and aircraft quickly destroyed enough vehicles 
to make further movement impossible. At the same time, vehicles continued to pour 
onto the road out of al Jahra and Kuwait City, creating a massive traffic jam two miles 
long. The JSTARS detected and characterized these movements, assisting both air 
targeteers and the commanders of the ground campaign. F-15E aircraft were able to 
exploit their superior all-weather capabilities to attack in spite of weather that prevented 
attacks by most other types of Coalition aircraft, and to press home their attack during 
the night and then through the daylight hours. 
 The resulting damage to Iraqi forces led to press reports of an immense "highway 
of death" that did not have the slightest relation to reality. In fact, most Iraqi vehicles 
were abandoned undamaged, or only exhibited collision damage from the attempt to 
work their way through the routed vehicles. While more than 1,400 vehicles were 
trapped, only 14 were tanks and 14 more were armored vehicles. Even reports of 200-
300 dead in a column that must have had over 10,000 people may be exaggerated. These 
figures include the dead from another road to the east around the shore towards Bubiyan. 
This road was taken by a number of tanks and armored vehicles, many of which suffered 
from catastrophic kills from the air.969 
 The Hawr al-Hammar causeway -- which crosses over the large lake or marsh 
south of the junction of the two rivers northeast of Basra and whose eastern end is just 
north of Az Zubayr -- was a different story. This lake extends west to an area about 30 
miles east of An Nasriyah, and forms a natural chokepoint. By the time that Iraqi forces 
attempted to flee north across the causeway, it had already been repeatedly bombed and 
repaired, and could only sustain a limited flow of traffic. F-111Fs with laser-guided 
bombs hit enough Iraqi vehicles to block the causeway on the night of February 26, and 
air strikes and AH-64 strikes continued through February 27. Reconnaissance later 
showed about 550-600 abandoned vehicles. Only 10-20 of these vehicles were heavy 
armor.970 It seems likely, however, that Iraq recovered at least some of the armored 
vehicles trapped along the causeway before these photos were taken.971 
 Air power also helped make the area around Basra became another chokepoint 
for fleeing Iraqi forces. Most of the roads and bridges north converged near the city, and 
most of the Iraqi military forces fleeing north moved into the area because the XVIII 
Corps had sealed off the routes to the West, and the VII Corps could not drive northeast 
fast enough to seal off the roads to Basra. While some movement was still possible north 
across the rivers, the main bridges  over the canals and rivers had all been damaged or 
destroyed. As a result, a virtual flood of escaping Iraqi forces created a 20 mile long 
traffic jam on the western side of Basra. This concentration normally would have been 
an ideal target, but it was not exploited for several reasons: It was so near Iran that it 
created the risk of collateral damage across the border, the Iraqi military forces were an 
urban area and civilian buildings, there was a low weather ceiling, Coalition ground 
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forces had begun to approach the area on February 27, and the cease-fire occurred at 
0800 on February 28.972  
 Strategic strikes also continued during the ground campaign, including an attack 
on the Iraqi leadership bunker at At Taji that briefing led air analysts to believe they had 
hit Saddam Hussein. Tornado GR1s and Buccaneers, protected by F-Gs, attacked the 
hardened shelters at the Jalibah and Tallil airfields. B-52s bombed C4 sites in southern 
Iraq. "Packages" of F-16s and F-4Es, escorted by F-15s, EF-111s, and F-4Gs attacked 
targets like military production and R&D facilities in northern Iraq, and a liquid fuel 
facility for missiles. The Coalition also lost eight aircraft during this last week of the 
war: Three AV-8Bs, one A-10, one OA-10, and two F-16s.973 

The Role of Individual Coalition Air Forces and Aircraft During the 
Land Battle 

 The detailed patterns in  the use of Coalition air power to support the land battle 
are also shown in Table 7.10. The data in this table present problems because different 
countries reported their support of the land battle in different ways, and because 
different counts exist for the number of sorties flown by different air forces on a given 
day. These data, however, are approximately correct in terms of sortie numbers and are 
almost certainly correct in showing the relative weight of effort. 
 A number of points emerge which support the preceding analysis. Many different 
figures can be used to portray any given aspect of Coalition air activity. It is possible to 
use a total like 110,000 sorties for the total of all sorties flown, or use a total only about 
half that amount for direct combat sorties. Regardless of what figure is chosen, it is 
striking  that  the Coalition flew only about 10% of its sorties during the land battle. The 
Coalition flew less than 5,800 interdiction and air support sorties during the entire land 
battle, and only a little over 2,100 of these sorties were close air support or forward air 
control sorties. Even if one only counts the entire 13,1881 sorties flown during the land 
battle, only 44% were flown in offensive missions and only 16% in close or battlefield 
air support.  
 The data against reflect the dominant role of US air power. Table 7.10 shows that 
the US flew 92% of the offensive sorties in support of the land battle. The only other air 
forces to fly a significant number of missions in support of the land battle were Saudi 
Arabia with 3% of the total and Kuwait with 2%. Table 7.10 also shows the US also 
flew virtually all of the close air support sorties. The allied air forces that flew offensive 
missions in support of the land battle generally flew interdiction or battlefield 
interdiction missions further to the rear. This emphasis on US air power reflected the 
superior precision strike and close-air support mission-orientation of US aircraft, but it 
was also a matter of C4I/BM capability. The US found it far easier to control its own 
aircraft in what became a far more complex air combat environment the moment that 
strike/attack aircraft had to engage in combined operations, and also found it easier to 
use this control to reduce the risk of fratricide.   
 Further, Table 7.10 shows that there was often a limited correlation between 
aircraft type and use in missions in support of the land battle. The US made use of 
almost all of its different strike/attack assets including heavy bombers. For reasons that 
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have been touched upon earlier, dedicated close support and forward air control/spotter 
aircraft -- the A-10, AV-8B, OA-10, and OV-10 -- played an important role, but they did 
not dominate the use of air power during the land battle. They flew a total of 1,625 
sorties: This is fewer sorties than were flown by multi-mission aircraft, and 31% of the 
total interdiction and attack sorties flown during the ground war. As has also been noted 
earlier, the use of air power during the land battle also generally did not involve the use 
of smart or highly sophisticated weapons. Many of the F-111 sorties during this period 
used radar bombing as did many of the F-15 and A-6 sorties. Only the A-10 made heavy 
use of air-to-surface missiles, and it was often forced to use cluster bombs or "dumb" 
bombs in the air burst mode.  
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Table 7.10 
 

Coalition Sortie Rates in Close Air Support/Interdiction Missions 
 By Aircraft Type During the Land War - Part One 

 
Aircraft Type         Final Preparation 
                           of the Battlefield                                      Ground Combat___           _____ 
                                    22nd       23rd              24th*       25th       26th       27th        28th*       Total      % of 
                                                                                                                                                                  Total 
Weather                    Moderate    Moderate      Poor        Poor       Poor     Poor         Mixed      
 
A. Total Coalition 
Sorties 3,089 3,254 3,280 3,056 3,244 2,878 723 13,181 100 
 
B. Total Offensive 
Sorties 
 
Interdiction & Battlefield  
    Interdiction 995 1,036 917 813 1,012 867 93 3,702 28
  
Close Air Support 
   & FAC 373 492 521 577 581 402 26 2,107 16 
    Sub-total 1,368 1,528 1,438 1,390 1,593 1269 119 5,809 44 
 
C. US Air Force Offensive Sorties By Service                                                                                                      
 
USAF 
   Interdiction & BAI 676 601 517 380 492 403 20 1,812 31 
   CAS & FAC 45 144 212 335 339 284 22 1,192 21 
   Sub-total 721 745 729 715 831 687 42 3,004 52 
 
USN 
   Interdiction & BAI 126 176 169 244 278 270 72 1,033 18 
 
USMC 
    Interdiction & BAI 46 166 91 93 150 59 1 394 7 
    CAS & FAC 326 345 306 239 239 114 4 902 16 
    Sub-total 372 511 397 332 389 173 5 1,296 23 
 
USSOCCENT 
 
CAS & FAC 2 3 3 3 4 4 0 14 .3 
  
    Sub-total 1221 1,435 1,298 1,294 1,502 1,134 119 5,347 92 
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Table 7.10 
 

Coalition Sortie Rates in Close Air Support/Interdiction Missions 
 By Aircraft Type During the Land War - Part Two 

 
Aircraft Type         Final Preparation 
                           of the Battlefield                                      Ground Combat___           _____ 
                                      22nd             23rd             24th*      25th      26th       27th         28th*     Total    % 
of 
                                                                                                                                                                   
Total 
Weather                    Moderate        Moderate       Poor         Poor       Poor     Poor       Mixed      
 
 
D. US Offensive Sorties By Missions and Type of Aircraft 
 
Bombers 
B-52G  (USAF) 51 43 47 47 37 29 0 160 4 
F-111F (USAF) 71 62 69 64 59 59 0 251 6 
    Sub-total 122 105 116 111 96 88 0 411 10 
 
Dedicated Strike  
F-15E  (USAF) 52 51 60 56 80 56 4 256 6 
A-6E (USMC/ 
USN)  32 35 38 35 26 2 1 102
 2 
EA-6B (USMC) 16 16 16 16 15 5 2 54 1 
(A-7)  (17) (28) (-) (0) (16) (29) (12) (NA)
 (NA) 
    Sub-total 100 102 114 107 121 63 7 412 10 
 
Multi-Role 
F-16A/C  (USAF) 305 310 275 312 342 274 8 1,211 29 
F/A-18 (USMC/USN) 192 204 175 135 166 102 4 582 14 
    Sub-total 497 514 450 447 508 376 12 1,793 42 
 
Close Air Support 
OA-10 (USAF) 21 20 22 22 19 21 4 88 2 
A-10   (USAF) 175 208 216 212 220 207 26 881 21 
AV-8B (USMC) 136 211 174 152 186 63 0 575 14 
OV-10 (USMC) 16 21 23 24 24 9 1 81 2 
    Sub-total 348 460 435 410 449 300 31 1,625 38 
 
US Total 1,067 1,181 1,115 1,075 1,174 827 50 4,241 100 
 
* Ground campaign begins at 2401 on the 24th and ceasefire occurs at 0800 on the 28th. 
Source: Adapted by the author from data in Eliot A. Cohen, ed., Gulf War Air Power Survey, Volume IV, 
Part I, pp. 220, and Volume V, Part I, pp. 223-352. USN did not fly such missions. A-7 shown but not 
counted in totals  
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Table 7.10 
 

Coalition Sortie Rates in Close Air Support/Interdiction Missions 
 By Aircraft Type During the Land War - Part Three 

     
Aircraft Type             Final Preparation 
                                  of the Battlefield                                      Ground Combat___           _____ 
                                     22nd       23rd              24th*         25th       26th         27th       28th*     Total    % of 
                                                                                                                                                                  Total 
Weather                 Moderate    Moderate         Poor         Poor        Poor        Poor       Mixed      
 
E. Allied Air Forces 
 
Saudi Arabia  
F-5 46 48 48 12 24 36 0 120 2 
Tornado 19 20 20 18 11 16 0 65 1 
   Sub-total 65 68 68 30 35 52 0 185 3 
 
Bahrain  
F-16 0 0 0 0 0 0 0 0 0 
F-5 4 4 0 4 0 4 0 8 .1 
 
Canada  (CF-18) 0 0 8 8 12 20 0 48 1 
 
France 
Jaguar, 20 21 18 0 0 0 0 0 0 
Mirage F-1 4 0 2 0 0 0 0 0 0 
  Sub-total 24 21 20 0 0 0 0 20 .3 
 
Italy (Tornado) 4 4 4 4 4 4 0 16 .3 
 
Kuwait  
A-4  20 20 20 22 20 19 0 81 2 
Mirage F-1 10 10 - 0 5 10 0 15 .1   
Sub-total 30 30 20 22 25 29 0 96 2 
 
Qatar (Mirage F-1) 0 0 0 4 0 0 0 4 .1 
 
UAE (Mirage 2000)  4 4 4 8 8 10 0 30 .5 
 
United Kingdom  
Buccaneer 0 0 0 0 0 0 0 0 0 
Tornado ADS 0 0 0 0 0 0 0 0 0 
Tornado IDS 0 00 0 0 0 0 0 0 0 
Jaguar 16 16 15(16) 16 8 16 0 55 .9 
   
F. Allied Sub-total 
for Offensive Sorties 147 147 139 96 92 135 0 462 8 
 
G. Total Coalition 
Offensive Sorties 1,368 1,582 1,437 1,390 1,594 1,269 119 5,809 100 
 
Note: Mission categorization varied among allied countries, and various data bases reported different 
sortie rates during this period. No allied country reported close air support sorties. Saudi Arabia and 
Kuwait reported both BAI and interdiction sorties, but only flew interdiction sorties during the land war. 
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Bahrain, Canada, Italy, Qatar, UAE and United Kingdom only reported interdiction sorties.  France only 
reported battlefield interdiction sorties. The UK flew the Tornado and Buccaneer in interdiction missions 
during the war, but not during the period shown.  
Source: Gulf War Air Power Survey, Volume V, Part I, pp. 234-309 

 

The Impact of the Cease-Fire and the Overall Impact of Airpower on 
the Land Battle 

 There is no doubt that Coalition airpower played a major role in supporting the 
ground campaign, just as it had played a major role before the Coalition began the last 
phases of its effort to preparing the battlefield. Air power played an important role in 
breaching Iraqi forward defenses, in attacking forward Iraqi positions in preparation for 
the start of the land offensive, in close air support and battlefield interdiction sorties, and 
in attacking retreating Iraqi forces. At the same time, many uncertainties exist regarding 
the role air power played in destroying Iraqi forces. 
 Table 7.11 provides the most detailed estimate of the impact of air power in 
destroying Iraqi ground equipment that is currently available. The first part of Table 
7.11 shows estimated Iraqi losses to air power during each day of the ground campaign. 
These estimates, however, present serious problems. They only include losses to fixed 
wing aircraft. At the same time, post-war review of these data indicate they include a 
substantial number of Iraqi systems killed by helicopters and land weapons, "double 
kills," and systems that have been abandoned or which were repairable.974  
 The second part of Table 7.11 shows USCENTCOM's estimate of the impact of 
fixed wing air power before and during the land offensive. These data indicate that 451 
of the 2,159 tanks were destroyed by air (19%), 224 of the 521 APCs (43%) and 353 of 
the 1,465 artillery weapons (24%). These figures, however, are based upon the 
USCENTCOM claims that Coalition land and air forces destroyed at total of 2,159 tanks, 
521 APCs, and 1,464 artillery weapons. 
 USAF experts sharply disagreed with the allocation of kills to air power in the 
USCENTCOM figures, but this particular debate is moot. As Chapter Five has already 
discussed, analysis after the war produced much lower estimates of Iraqi losses. These 
estimated, based largely on imagery, are also shown in Table 7.11, and total only 1,245 
tanks (58% of the USCENTCOM estimate), 739 APCs (142% of the USCENTCOM 
estimate), and 1,044 artillery weapons (71% of the USCENTCOM estimate).  
 These imagery based data, however, are not separated into air and land kills, and 
have serious defects and uncertainties of their own. As Chapter Five documents, much 
of the information is  not supported by detailed battle damage data. No survey was taken 
of the battlefield after the war was over  that had enough detail or scope to determine 
what weapons produced different results during the conflict.975 This makes it impossible 
to be certain of the correct numbers. It is unclear that any effort to estimate the relative 
size of air and land kills could be accurate that was not based on detailed inspection of 
individual Iraqi weapons on the ground. The land campaign moved extremely quickly at 
a time when weather limited the effectiveness of strike/attack aircraft, and most of the 
intense fighting involved joint operations by fixed and rotary wing aircraft, artillery, and 
armor. Excluding rotary wing air power  from most figures on air power "kills" ignores 
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the fact that AH-64s alone claimed to have destroyed more than 600 tanks, and Marine 
attack helicopters played a major role in the war.976 As Chapter Nine shows, there were a 
number of encounters during the land battle when attack helicopters were the only 
aircraft that could operate because of oil fires, blowing sand, and weather.  
  Further, even if the data in Table 7.11 were correct, there would also be good 
reason to question how much they would say about both the overall effectiveness of 
airpower in the Gulf War and lessons for the future conflicts. Any effort to estimate the 
effectiveness of air power solely in terms of the amount of equipment destroyed is also 
inherently misleading. If sheer destruction had been the goal, the Coalition should have 
engaged Iraqi forces in populated areas around Basra, and systematically destroyed the 
retreating Iraqi columns. There were many opportunities on the 25th through the 28th 
for the Coalition to increase the destructive impact of air power on Iraqi forces that no 
longer contributed to the land battle if this had been a major goal. Regardless of the 
weather, there were also many unexploited "killing grounds" in the KTO.  
  The shock power of air attacks may be an intangible, but it certainly played a 
major role in the rout and disintegration of Iraqi forces, and there is no way to separate 
the shock impact of air power before the land battle, from the shock impact of air power 
during the AirLand battle. Further, armored maneuver and rapid combined arms 
advances have shock power of their own, and there is no way to separate their impact 
from the impact of the shock and lethality of air power.   
 Attacking with total air supremacy and carrying out a one-side air campaign for 
weeks, and then fighting an AirLand battle of only "100 hours" is scarcely likely to be 
typical of future wars. It is also difficult to generalize about the future role of many 
aspects of joint warfare and combined operations. For example, weather helped to 
ensure that attack helicopters would play a more decisive role during the ground battle 
that might otherwise be the case. The Coalition combined its advantages in air power 
with vastly superior artillery targeting and lethality, and the longer range firepower and 
thermal imaging sights of Coalition tanks. These advantages will not occur in wars 
where ground forces were more evenly matched, and this too will change the relative 
impact of air power.  
 At the same time, ongoing improvements in tactics and technology will make 
many aspects of air power more lethal in future wars. It is almost certain, for example, 
that if the Coalition had had more aircraft with advanced infrared navigation and 
targeting capability, this would have made air power much more lethal in both the close 
air support and interdiction roles. Air power would have been much more lethal with a 
major increase in support from systems like JSTARS and near-real time theater and 
tactical air reconnaissance assets. Better identification of friend and foe (IFF) would 
have allowed the use of air power closer to advancing Coalition ground troops. Smart 
submunitions and air-to-ground munitions would have compensated for a number of 
weather problems, and more precise navigation systems, and all-weather/night avionics 
would have greatly improved kill capability under these conditions.  
 It also is unlikely that air and land commanders will have similar problems in 
integrating requests for air support with the overall management of the air battle. Some 
of the problems that occurred in the AirLand interface during the ground campaign were 
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the product of other causes. They were the result of the fact that CINCENT gave priority 
to air attacks on interdiction targets like the Republican Guards units in the rear, and this 
forced the JFACC to deny some of the requests by Corps commanders -- particularly by 
VII Corps. They were also the product of the fact that air planners were attacking all of 
the Iraqi forces in the KTO, and had legitimate reasons for denying some requests from 
Corps commanders.977  Many of the problems, however, were the result of the fact the 
situation on the battlefield moved so quickly that Corps level requests did not reach the 
JFACC in time so air strikes could still be effective, and there was not way to fully 
integrate requests from land units into the overall management of the air battle. The state 
of the art in C4I/BM systems simply did not permit time urgent integration of land force 
requests for close air support and battlefield interdiction missions into the overall 
management of the air battle -- any more than it permitted full flexibility in mixing fixed 
and rotary wing string assets -- and there were many cases after G-Day when FACs in 
one area were releasing aircraft assigned to close air support missions while the JFACC 
could not meet requests in other areas.978 
 Many improvements to deal with these C4I/BM problems are already being made 
by the US military services and the forces of number of other countries. While there are 
still very real technical problems in fully integrating air power into the land battle, and 
some of the C4I/BM problems may take more than a decade to fully solve, it is clear that 
military planners are already acting on the lessons of the both the air and land campaigns 
to improve the lethality of airpower against ground forces. As a result, air power is 
likely to be significantly more effective in supporting the ground battle in the future -- 
even under demanding weather conditions.   
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Table 7.11 
 

The Impact of Coalition Air and Land Forces on Iraqi Equipment Strength 
 
A. Bomb Damage From Fixed Wing Coalition Air Strikes 
 
Date                                                                                        Tanks      APCs       Artillery         Trucks 
 
February 24 77 58 133 245 
February 25 76 66 98 151 
February 26 170 62 103 155 
February 27 128 38 19 401 
 
Total 451 224 353 952 
 
B. Estimates of the Combined Impact of Air and Land Forces During the Entire War 
  
                                                                                                      Tanks         APCs       Artillery         
Trucks 
 
Total Iraqi ground force equipment in KTO on 
 January 16, 1991, at start of Air Campaign (Imagery) 3,475 3,080 2,474 - 
 
Total Imagery Based estimate of equipment destroyed during 
the air campaign before the ground battle.(USCENTCOM  
estimate less the over-estimate of Iraqi tanks by 300, 
 and over estimate of artillery.  1,388 929 1,152 - 
 
Total Iraqi ground force equipment                                         _____       ____          _____ 
left at beginning of the land campaign 2,087 2,151 1,322 - 
 
(Total Initial USCENTCOM Estimate of 
 Iraqi ground force equipment in the KTO 
destroyed  or abandoned during the during land 
 campaign before Imagery Analysis (2,159) (521) (1,465) - 
      Destroyed by air (451) (224) (353) - 
 Destroyed by land or abandoned) (1,708) (297) (1,112) - 
 
Total Corrected Imagery Based Estimate of 
Iraqi ground force equipment in the KTO 
destroyed  or abandoned during the during land campaign 1,245 739 1,044 - 
 
Total Iraqi ground force equipment in the KTO destroyed during  _____       _____         ____ 
both the air campaign and land offensive (Imagery Based) 2,633 1,668 2,196 - 
 
Still in Iraqi Control on March 1, 1991 (Imagery) 842 1,412 279 - 
  
 

Source: Adapted by the author from Eliot Cohen, ed., 
Gulf War Air Power Survey, Volume II, Section II, pp. 
259-261. 
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 The Other Side of Airpower: Readiness and Human 
Factors 
 There are additional lessons regarding the impact of air power in the Gulf War 
which are not uncertain or controversial, and which do not lend themselves to the 
analysis of either the counter-air or offensive air campaigns. Previous chapters have 
already stressed the critical importance of other aspects of air power: the value of 
superior leadership and doctrine, the value of Saudi and other Gulf bases and support, 
the value of training and highly skilled personnel, and the value of high levels of 
readiness. It would be unrealistic to close the discussion of airpower, however, without 
repeating these lessons and discussing several related aspects of airpower. 

 Readiness and Maintenance 
 Each of the US services military services has stressed the value of high levels of 
aircraft readiness during the Gulf War as one of the key factors that made the air 
campaign so successful. The USAF has repeatedly raised the high aircraft availability 
rates shown in Table 7.12 as a lesson of the war, and as a model of what can be achieved 
in the future.  The USAF makes a valid point, although it uses readiness rates measure as 
of midnight and daytime operational rates were often significantly lower. High levels of 
air crew training and readiness were critical to making the Coalition's technical 
superiority meaningful. It would have had far less impact without the best possible "man 
in the loop." The same was true of the readiness of maintenance and support personnel. 
 Much of the most sophisticated combat equipment employed in the war was 
more reliable and easy to maintain than its less sophisticated and capable predecessors. 
The need to design in maintainability, availability, and reparability -- rather than focus 
on initial combat capability -- is a key lesson the US drew out of Vietnam. It is one the 
US clearly put into practice.979 
  Technology alone, however, played a far less important role in achieving the 
aircraft readiness rates shown in Table 7.12 than the hundreds of thousands of work 
hours by combat ready and highly trained men and women put into aircraft and weapons 
maintenance.  The availability of US strategic airlift -- and of massive stocks of supplies, 
spare parts, and repair equipment -- allowed the rapid deployment of the equipment 
needed for aircraft and weapons maintenance. The five and one-half months that Iraq 
gave the US to deploy, allowed it to provide the needed support capabilities, to adapt to 
new maintenance cycles, to modify equipment and operating procedures, and to draw 
upon the highest worldwide pool of readiness assets the US had ever had in peacetime. 
So did the US ability to use advanced interoperable Saudi facilities -- which the USAF 
later estimated saved the equivalent of 1,800 airlift missions to the region.980. 
 While combat aircrews and aircraft may have done the more visible part of the 
fighting, approximately 98% of all USAF personnel deployed to the region were in 
maintenance, ground-based C4I/BM functions, engineering units, and various forms of 
support services. They were the personnel that made high sortie rates possible and 
ensured that weapons could be effective. 
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 As was the case with the other US services, logistics were also of critical 
importance. The USAF had to organize a massive deployment and logistic effort to 
make Desert Storm possible. This task was eased somewhat by the fact that the USAF 
had invested in support systems for rapid deployment to bare bases without military 
facilities, had prepositioned munitions in the Gulf region, and had created War 
Readiness Spares Kits (WRSKs) to provide for the rapid deployment of 30 days worth 
of supplies, spares, and maintenance personnel.  
 Some of the key programs in preparing for deployment to the Gulf involved the 
"Harvest" programs; including Harvest Eagle, Harvest Bare, and Harvest Falcon. 
Harvest Eagle provided 1,100 persons and housekeeping sets for bare bases. Harvest 
Bare provided a 4,400 person package to support a wing of 72 aircraft, and Harvest 
Falcon was a 55,000 person package to support 750 aircraft at 14 different locations. At 
the time Desert Shield began, Harvest Falcon was about 82% complete, and 35% of the 
necessary equipment had been deployed to the region.981 The ability to use this package 
and the 21 airfields in Saudi Arabia and other friendly Gulf states, eased some of the 
problems that the US faced in deploying air units during the Gulf War, and 
demonstrated the value of prepositioning, packaging forces for expeditionary missions, 
and preplanning rapid deployment. 
 The USAF still, however, had to adapt and improvise much of its logistic, basing, 
and support activity. It had to go through a major construction and engineering exercise 
which helps illustrate the importance of readiness and rapid deployment capability. 
During Desert Storm, USAF engineers and community support personnel erected over 
5,000 tents, constructed over 300,000 square feet of hard-wall facilities, laid over 
500,000 square meters of concrete and asphalt, and served over 20 million meals.   
 One air base had to be built from the ground up in forty days. As the wing 
commander noted, "the tallest thing on the base when we got here was the two inch high 
taxi way lights."  USAF personnel and Saudi contractors worked around the clock to 
build the base areas -- 380 tents, four field kitchens, a 50-bed hospital, tactical field 
laundry, 19 latrine/shower units, and a tactical field exchange. They even had to bring 
electrical power to the base "without this support, aircrews at these bare bases could not 
have performed their mission."  
 Many logistic and maintenance problems had to be solved through sheer volume 
of effort. The WRSK system was supposed to rely on a mainframe computer and 
computerized combat supply. In practice, the system netting failed, and work arounds 
had to be developed using modems and couriers to carry floppy disks. An effective 
regional system did not begin operation until January 5, 1991.982 This set of problems 
interacted with the fact that the US did not have enough initial locations to load strategic 
air lifters, faced very real limitations in the number of aircraft available, the fact that 
individual services grossly mismanaged their prioritization activities and sometimes 
gave top priority to over 50% of their requests, and the continuing changes in 
USCENTCOM's force requirements discussed in Chapter Two.  
 The build-up time available during Desert Shield was again of great importance. 
Deliveries of some critical parts and items of maintenance equipment experienced long 
delays, and a great deal of equipment was mis-prioritized. Massive backlogs occurred in 
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the shipment of critical supplies, further compounding the problem of managing the 
flow of cargo and the overall problem of setting theater-wide priorities.983 The records of 
much of the support effort during Desert Shield reveal that it had a man against system 
character that increased the burden on personnel and the overall work effort.984  
 The WRSK system was also heavily dependent on readiness which presented 
problems with some aircraft. The USAF had been able to fund about 92% of its WRSK 
requirements during FY1984 to FY 1987, but only 35% during FY1988 and FY1989. 
This created serious problems in terms of parts for new aircraft like the F-15E, and 
forced the USAF to cannibalize its global and regional inventory to keep aircraft in the 
Gulf operational.985 
 The in-theater maintenance effort was eased by the steady improvement of the 
reliability and maintenance design of US aircraft. A F-16, for example, needed only 
about 18% of the spare parts in dollar value of the F-111 and less than 50% of the parts 
needed by the F-16. This still, however, left a massive work burden. For example, 
logistic support of the maintenance effort involved the distribution of over 60,000 types 
of spare parts. It also rapidly became apparent that USAF maintenance cycles had to be 
changed in many ways, such as the cycles for changing air filters. Some aircraft had to 
be modified to move temperature sensitive voltage regulators, and power supplies, etc. 
away from engine hot spots.  
 As was the case for the US Army and US Navy, US bases in Europe had to be 
used for many tasks, including a major increase in engine repair and overhaul activity 
over predicted levels, and performed more than 500 engine and 4,500 major avionics 
repairs. Some repairs, like C-130 propeller repairs, were conducted in  Europe to provide 
clean space free of sand and grit. Major increases also took place in US maintenance 
facilities in the US, which rebuilt 260 engines and major sections of 550 more. This use 
of European and US facilities also helped to reduce the drain on WRSK parts and 
spares.986 
 Medical support services are another example of the effort required. The first 
USAF squadron medical elements and air transportable clinics left for Saudi Arabia. 
This began the largest projection of medical personnel in American history. Over 6,200 
active duty medical personnel and 5,500 from the Air Force reserve deployed to Europe 
or the Gulf. The first of 15 air transportable hospitals arrived in theater within the week 
and was ready to receive patients within 24 hours. These 50 bed hospitals, together with 
a 250 bed contingency hospital, were the primary air force medical support in the theater. 
During Desert Shield and Desert Storm, almost 130,000 outpatient visits and 3,500 
admissions were made in the Gulf. In addition, four USAF contingency hospitals in 
Europe with 3,250 beds were prepared, staffed and made ready for casualties, while 
2,175 beds were made read in the US. Reserve forces in the US by augmented USAF 
medical treatment facilities with over 6,600 personnel.987  
 The US military services have done an uncertain job of publicizing the 
importance of readiness, human factors, time, Saudi facilities, and the scale of this 
support effort since the Gulf War -- although this has scarcely been true of commanders 
who served in the theater. Any detailed review of unit logs, the logistic and support data 
in Volume III of the Gulf War Air Power Survey, or of the chronology in Part II of 
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Volume V of the Gulf War Air Power Survey, shows, however, just how critical time, 
readiness, people, foreign support, and adaptation were to the real world war fighting 
capability of every element of US air power, as well as to every other weapon system 
employed. Technology alone is never the answer to any military problem; it is 
meaningful only to the extent it is supported by tactics, training, and human technical 
skills. Further, the US military services do themselves no favor by failing to analyze 
what is necessary to deploy forces with the same levels of combat readiness and 
effectively under surprise or sudden attack conditions. 
 

Table 7.12 
 

Aircraft Operational Availability and Readiness Rates in Desert Storm 
 
Aircraft Type                                      Mission Capability During Desert Storm 

                                                   Wartime Capability        Comparison with Peacetime 

 

A-10   95.7 +5% 

B-52   81% +2% 

F-117   85.8 +4% 

F-15   94 +8% 

F-15E   95.9 +8% 

F-16   95.2% +5% 

F-111   85 +8% 

 

Source: Adapted by the author from USAF Headquarters, "White Paper: Air Force Performance in Desert 
Storm," Department of the Air Force, April, 1991 

 

 Refueling and Sustained Operations988 
 Coalition aircraft had another great advantage in flying sustained missions over 
the battlefield. Iraq had limited refueling capability and could not use the capability it 
had without air superiority. In contrast, five of the Coalition countries provided refueling 
aircraft, and the US military services alone provided more than 300 tankers: 262 KC-
135s and 46 KC-10s.989 The Coalition flew an average of 360 tanker sorties per day, and 
USAF tankers alone refueled an average of 1,433 aircraft per day. Further, Coalition 
maintenance and repair standards were far higher than those of Iraq, and the Coalition 
was able to sustain sortie rates about three to five times higher per combat aircraft. 
 The USAF alone deployed 256 KC-135s and 46 KC-10 tankers in theater during 
the war. During the five and one-half months of Desert Shield, Tankers flew 4,967 
sorties and 19,089 hours, refueled 14,588 aircraft, and off-loaded 68.2 million gallons of 
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fuel in the air. During the six weeks of Desert Storm, tankers flew 15,434 sorties, logged 
59,943 hours, refueled 45,955 aircraft, and off-loaded 110.2 million gallons of fuel. 
About 20% of the aircraft refueled were Navy and Marine Corps aircraft.990  
 The importance of refueling is also indicated by a comparison of the combat 
radius of key US aircraft against typical mission distances. The F/A-18 had a combat 
radius of up to 434 miles with external tanks, the F-15E had a combat radius of 525 
nautical miles, and the F-117 had a nominal radius of 550 nautical miles. It was 680 
nautical miles from F-15E bases in Saudi Arabia to the western Scud area, 695 miles 
from a carrier in the Red Sea to Kuwait city, and 905 nautical miles from an F-117 base 
to Baghdad.991 One has only to contrast these Coalition capabilities to Iraq's primitive 
refueling capabilities and inability to move equipment securely by land to see another 
lesson of the Gulf War. 

 Training and Readiness992 
 Training was the final key component of superior readiness. The various Western 
Coalition air forces began the Gulf War with relatively high training standards. As has 
been shown in this chapter and Chapter Six, however, the various US air forces and the 
RAF were still forced to make many changes in tactics and operations for which they 
had never trained.  
 Much of the Coalition's mission capability during the fighting was the result of 
the fact that there was time for five and one-half months of specialized training 
experience during Desert Shield, and many air units were able to train for months in-
theater before the war began. US aircrews averaged about 2.5 specialized training sorties 
per week and 10 per month. They also had time for desert acclimatization, preparing 
missions tailored to local conditions, and area orientation. They were able to gain 
experience in dealing with special regional problems like haze, shadow, and sand. They 
practiced flying in high temperature environments, escape and evasion in the desert, 
orientation and navigation over flat desert terrain, complex C4I/BM activities, flying in 
integrate mission packages, and in joint exercises like Imminent Thunder. This exercise 
alone involved over 1,300 close air support sorties and a total of over 2,300 sorties. 
 This training had its weaknesses. The RAF encountered problems during the war 
because it continued to train solely for low altitude delivery, and some USAF, USN, and 
USMC aircrews suffered from such problems. A-10 and other pilots also found that 
reliance on simulation training for what seemed to be minor and routine activities 
inhibited their mission effectiveness because the actions necessary to deal with real-
world problems were not constantly practiced and tested. One of the lessons of some 
training activity is that simulation can prepare crews to make full real-world exercises 
more efficient, but cannot act as a substitute for substantial practical activity.993 
 Most important, the Gulf War also showed that air forces cannot rapidly deploy 
and fight the massive offensive air campaigns needed in major regional contingencies in 
unfamiliar areas without specialized training. The USAF did succeed in some striking 
rapid deployments -- such as rushing F-15Cs and F-15Es into the theater, but it has 
tended to exaggerate the speed with which large forces of effective air power can be 
deployed since the Gulf War. Other Coalition military services -- both US and allied -- 
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have followed the same course. The detailed records of orders and deployment times in 
the chronology in Volume V of the Gulf War Air Power Survey, however, provide a 
more realistic indication of the fact that moving planes and war fighting readiness are 
very different things.994  
 This is an important lesson for theater warfare and cooperative security. Air 
forces must train specifically for regional warfare in ways that make them capable of 
dealing with special regional conditions, that train them to fight specific regional 
enemies, and in ways that train them to fight effectively with regional allies of they are 
not combat ready. The generic peacetime training, and related ways of measuring 
combat readiness, are completely inadequate in achieving true combat readiness in war. 
train in peace time.  

Strategic and Theater Airlift 
 Airlift does not fit into a discussion of either air supremacy or offensive air 
capabilities, but it was a critical aspect of air power and one whose importance is a 
major lesson of Desert Storm. Strategic lift activity was dominated by sea power, which 
carried 95% of the cargo moved to the theater. Similarly, theater lift was dominated by 
land movements. Nevertheless, airlift played a critical role during the early deployments 
in Desert Shield, and then was critical to moving time urgent cargo and personnel until 
the day of the cease-fire. Quality and time urgency of lift is often more important than 
volume of lift. 
  All of the Coalition forces in Desert Storm made extensive use of airlift, but the 
US faced a special problem because of its distance from the theater and the scale of the 
forces it was deploying. As a result, the US alone airlifted 544,000 tons of cargo, and 
500,000 passengers into the theater during Desert Shield and Desert Storm, -- which 
required 94% of its 126 C-5s and 73% of its 265 C-141s at peak periods, plus extensive 
air charters, and the support of about 25 missions per day from its Civil Reserve Air 
Fleet.995 
 The US strategic airlift effort averaged 74 missions a day and flew a total of 
15,402 missions by March 1, 1991. These missions included 8,060 C-141 missions, 
3,622 C-5 missions, 3,142 commercial aircraft missions, 379 KC-10 missions, and 199 
C-9 missions.996 They delivered a peak of 17 million ton miles per day, which compares 
with a peak of 4.4 million ton miles per day during the previous peak lift in US history -- 
which provided resupply to Israel during the October, 1973 conflict. In October, 1990, 
the US also created the equivalent of a major passenger cargo airline from the US and 
Europe to the Gulf. C-141s began to fly the equivalent of a regular overnight delivery 
service. This service was called "Desert Express", and flew 1,840 short tons of cargo 
from the US to the Gulf between October, 1990 and February, 1991. It flew 636 short 
tons of cargo from Europe to the Gulf.997 
 Strategic airlift was critical in providing this capability. In spite of extensive 
Coalition use of charters and other Coalition airlift aircraft, the USAF C-141s and C-5s 
moved nearly 75% of all air cargo and 33% of all personnel moved by air. The US used 
peaks of 158 CRAF aircraft, which transported about 64% of the troops and 27% of the 
cargo airlifted to the Gulf.998 By December, 1990, US strategic airlift was using up to 65 
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aircraft per day to deliver up to 8,000 troops per day. This lift effort used up to 16 
airfields and meant the equivalent of a landing every 22 minutes. During Desert Storm, 
however, it rose to a peak of 127 aircraft per day, or a landing every 11 minutes.999 
 Many experts on airlift believe that this experience validated the need for an 
improved strategic airlift aircraft like the C-17. For example, the commander-in-chief of 
the US Transportation Command testified after the Gulf War that the C-17 would have 
increased the tonnage the US could have off loaded by 41% to 100% over a force of C-
5s and aging C-141s in airfields with limited ramp space, and reduced the loading time 
for key armored vehicles like the M-2 Bradley from a total of 16.5 man hours, 
preparation, loading, off loading, and reassembly to a simple drive-on, drive off mission 
requirement.1000  
 The US strategic airlift effort did, however, have other problems that may be 
important in future regional contingencies. USCENTCOM had never conducted detailed 
planning for an airlift effort, and every aspect of the lift effort had to be created from 
scratch. USCENTCOM then kept changing priorities, often with little notice to airlift 
planners until the time a change in lift was needed. As was the case with all strategic lift, 
the decision to reinforce the Gulf with another heavy Corps was not rapidly 
communicated to lift planners, and capacity was underutilized during the pre-
notification period, and then inadequate as the full build-up for Desert Storm began.1001 
  Reserve aircrews for strategic lift aircraft were not called up on a timely basis. 
Because of overall problems in managing the lift effort, far more cargo flowed into some 
key bases than they could handle or sufficient lift existed to move. The backlog in cargo 
awaiting lift sometimes reached five times daily lift capacity and some cargo had to be 
stored in parking lots. Similar off loading bottlenecks developed in Saudi Arabia early in 
the lift effort. The military services totally mismanaged their effort to prioritize cargo, 
reaching the point where 50-68% of all cargo had the highest possible priority during 
November, 1990 to February, 1991. As a result, the prioritization system collapsed and 
cargo was shipped on a first-in first out basis. No recovery base was established in 
theater which increased crew fatigue and equipment wear.1002 
 Theater airlift was equally important. Helicopters and smaller fixed wing aircraft 
were used throughout Desert Shield and Desert Storm as a solution to a host of 
command, service, maintenance, and logistic problems. The US began what became a 
massive Coalition intratheater airlift effort with its first flights on August 11, 1990. The 
C-130 was the dominant theater lift aircraft used by the USAF, and by the end of 1990, 
the US regularly used 96 C-130s for such lift, and had already flown more than 8,000 
sorties and 19,400 flying hours.1003 By the peak of Desert Storm, the USAF alone 
deployed 147 C-130s in support of Desert Storm. In addition to flying many special 
missions, it had created both a major scheduled mail and passenger traffic service 
(STAR), and a scheduled lift service (Camel).1004   
 US C-130s flew a total of 46,500 sorties, logged more than 75,000 hours, carried 
over 209,000 people, and over 300,000 tons of cargo from August 10, 1990 to April 2, 
1991. They played an important role in medical evacuations and  in battlefield mobility 
though landings and air drops. They flew over 500 sorties a day during the ground 
battle.1005 These totals, however, understated the role of intratheater lift. The US Navy 
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flew its own intratheater lift service, using five C-130s, seven C-2s, two US-3s, five C-
12s and CH-53 and H-46 helicopters. The USMC flew 20 active and reserve C-130s, 
based largely at Bahrain and Al Jubayl. Britain, France, and Saudi Arabia also flew 
substantial numbers of intratheater airlift missions. 
 There is no way to quantify how many times strategic and intratheater airlift 
solved critical deployment and sustainment problems during Desert Shield, during the 
air campaign and preparation for the ground offensive, and during the ground offensive 
and its aftermath. The sheer volume of airlift activity during the Gulf War is, however, 
an important lesson in the fact that strategic and theater mobility are critical to power 
projection, are critical to supporting the increased tempo of modern military operations, 
and air critical to ensuring that sustainment can keep up with the enhancements in 
mobility and firepower.1006 They are a key lesson in why the US has since sought to 
upgrade its C-130s and C-141s, and procure advanced lift aircraft like the C-17.1007 

The Revolution or Non-Revolution in Offensive Air 
Warfare 
 Any analysis of the air war during Desert Storm is a demonstration of the fact 
that some problems have to be complicated before they can be simplified. It is clear 
from the preceding analysis that the offensive air war was not dominated by a few 
revolutionary technical changes, and was not the product of a smoothly executed 
strategy and set of force capabilities developed over the years before the war began. It 
instead was a game of four dimensional chess in which all of the pieces played an 
important role, and in which both the lay out of the board and many of the rules had to 
be improvised as time went on. The most striking aspect of the air war is not the role of 
some set of changes in tactics, training, and technology in dominating its outcome, but 
just how complex the air war really was and how many different dimensions were 
critical to its success.    
 At the same time, Chapter Six and Chapter Seven reveal a number of major 
lessons. One is the critical importance of improving battle damage assessment and being 
able to use such data in near real time to adapt an offensive air campaign to achieve 
realistic and purposeful results. There are, however, many other aspects of offensive air 
capability that need to be improved before a true revolution takes place in air combat. 
These areas include the need for: 

o Aircraft with  more advanced "all-weather" -- or night and poor visibility --    
navigation, targeting, and strike capability.  

o More use of active and passive "stealth" in  both offensive and air combat 
aircraft. 

o Fuller exploitation of UAVs in intelligence, reconnaissance, and attack roles. 
o Improved  smart and highly lethal stand-off weapons systems. 
o Better hard target and underground facility target, characterization, attack, and        

damage assessment capability. 
o Smarter or "brilliant" munitions and submunitions  
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o Better anti-radiation missile and UAV capability and the means to shift from 
suppression of ground-based air defenses to killing such systems 

o Near real-time and interactive C4I/BM systems avionics to allow an individual 
aircraft locate and strike at particular targets rather than rely on preplanned 
missions 

o A fully integrated and more flexible real-time ATO/JFACC system 
 o Full exploitation of new deep strike targeting systems like JSTARS, and high 

endurance UAVs. 
o Superior close air support systems 
o Better targeting, intelligence, and reconnaissance systems at the tactical air and 

theater level 
 o Aircraft with two-man crews aircraft or avionics that can solve the problem of 

target acquisition and kill in the brief interval allowed to pilots flying tactical 
missions over defended air space 

o Improved mission planning and weapons lethality for strategic bombers.  
 The Gulf War raises fundamental issues about the use of "dumb" versus "smart" 
weapons in AirLand battles. While the data base does not support detailed quantitative 
comparisons, it consistently suggests that most "dumb" ordnance had little real killing 
effect -- making its effectiveness dependent on intangible factors like shock effect, 
suppressive effect, and impact on morale. While such shock effects are real -- as are the 
cost  differences between "dumb" and "smart" weapons -- the Gulf War suggests that an 
immediate  large-scale conversion to either smarter weapons or more lethal area 
ordnance is another essential part of a true military revolution in offensive air warfare.  
 The Gulf War also suggests that some of the apparent cost issues discussed 
earlier do not portray the full story. Three additional factors must be considered in 
measuring the true cost of "smart" and "dumb" C4I/BM systems, aircraft, and munitions. 
First, reliance on "smart" weapons would have been far more critical if Iraq had not been 
passive during Desert Shield and passive during Desert Storm. Second, conventional 
"dumb" munitions involved a massive burden in terms of strategic lift, logistics, and 
support activities that must be considered in any cost trade-offs. And third, "dumb" 
munitions involved a massive penalty in terms of additional aircraft numbers, sortie 
numbers, and related support activity. These factors strongly suggest that the price of 
munitions is a minor factor not only in strategic and tactical terms, but in terms of true 
system cost. 
 This issue, in turn, illustrates broader lessons regarding the projection of 
offensive air power. The least important problem or limiting factor in power projection 
is flying combat aircraft from one location to another. The Gulf War shows that 
deploying effective offensive air combat capability requires a massive logistic and 
support effort, requires massive strategic lift, is heavily dependent on host nation support 
and facilities, and may be severely sortie limited for months by such factors. Conversion 
to "smart" or more lethal munitions is only part of the requirement to make air power 
more deployable. 
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 Finally, there is one area where a revolution clearly did not take place. The 
strategic bombing effort in the Gulf War had some significant successes, but it still 
operated without effective guidance in terms of political direction and grand strategy 
that led to a major gap between the goals air planners were seeking in USCENTAF and 
the desire of the Chairman of the Joint Chiefs and some civilian policy makers to restrict 
collateral damage and the political impact of high levels of damage to Iraq. The choice 
between political constraints and military effectiveness is always a matter of judgment, 
but it was not made clearly and consistently during the Gulf War and serious gap 
developed between theater planning and higher levels of command. 
 Effective intelligence, peacetime analysis of the effect of conventional strategic 
bombing against different kinds of targets, and battle damage assessment were lacking. 
Many problems stemmed from a lack of peacetime preparation. While the AirLand 
battle attempted to come to grips with the need for change in terms of practical exercises 
and tests, strategic bombing failed to conduct realistic planning, test and evaluation, and 
realistic assessment of the state of the art in tactics and technology. If ideas and boldness 
gave interdiction bombing of critical value, policy level decisions and a lack of adequate 
peacetime planning within the USAF sharply limited the ability to decide what strategic 
bombing could accomplish.  
 It is unclear that the need for realism is a lesson that either US policy makers or 
the US Air Force has learned. Little of the political rhetoric about the uses of military 
force since the Gulf War have focused on the need to develop a major clearer picture of 
what political constraints will be placed on the use of strategic air power in future wars. 
Military planners may be addressing the problem of conventional and nuclear "extended 
deterrence" and warfighting in the post Cold War era, but there is little sign of such an 
effort at the senior civilian policy level. 
 As for the USAF, its "bomber" culture is still emphasizing new heavy bombers 
like the B-1B and B-2. These weapons have great potential, but the current focus on 
strategic bombers to the exclusion of new theater-level strike systems seems dangerous 
and USAF planners have decoupled much of the planning of their "bomber road map" 
from a realistic assessment of the effectiveness of the intelligence, targeting, C4I/BM 
systems, and new "smart" and stand-off weapons needed to give the B-52, B-1, and B-2 
the desired lethality. The USAF and USN are also now committed to modernization 
programs that mean that an advanced successor to strike/aircraft like the F-15E and F-
111 will not be in service until well after the year 2010 -- a point at which every combat 
pilot now in service will no longer be flying. The cost of these decisions may well be a 
lesson of future wars.    
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Chapter Eight: The AirLand Battle  
 Like many aspects of Desert Storm, it is difficult to generalize about the lessons 
of the AirLand battle. As has been discussed in Chapters Two and Three, the Coalition 
land offensive was shaped by US military doctrine that had evolved strikingly since the 
Vietnam War. This doctrine placed a new emphasis on maneuver, deception, striking at 
the enemy's strategic center, remaining within the enemy's decision cycle, multiple 
simultaneous thrusts, decisive use of force through flanking movements, night and 
power weather warfare, sustained high tempos of continuous operation, and integrating 
the application of firepower into the concept of maneuver.  
 Many aspects of the new US AirLand battle doctrine were put into practice 
during the land war. The Coalition battle plans called for "initiative," "agility," "depth," 
and "synchronization," and all four were achieved. The key tactics in the AirLand battle 
were to avoid battles of attrition, attack the enemy's vulnerabilities, keep the battlefield 
fluid, force the enemy to move in the desired direction, maintain continuous operations, 
optimize all capabilities, and maximize night/limited visibility operations: All these 
tactics were actually employed in combat, and all were effective. The key sustainment 
goals were anticipation, integration, responsiveness, and improvisation: These goals too 
were met.  
  Yet, this success in maneuver and in maintaining high tempos of operation was 
only achieved after a massive air war of attrition. The UN Coalition was also able to 
exploit advances in tactics, training, and technology that the US and its allies had 
developed for fighting in Europe in a AirLand battle against an Iraqi enemy that was 
tied to static defense concepts. Where US plans for Europe called for NATO to "fight 
outnumbered and win" against a Warsaw Pact threat with superior numbers and many 
advanced military capabilities, the Coalition had a decisive advantage of Iraq in 
virtually every area of military capability.  Further, the Coalition had many advantages 
in human factors. This is sometimes forgotten in the emphasis on new tactics and 
technology, but the leading land forces -- British, French, and US -- were exceptional 
professional forces which had had the time to achieve high readiness levels. They 
fought Iraqi forces which were largely conscript forces with poor training and 
leadership.   
 If the air war represented a major step forward in achieving air supremacy, and 
the use of offensive air power, the AirLand battle was a demonstration of the value of 
many changes in the art of operations. It is one of the ironies of war, however, that it is 
easier to learn specific lessons from a long slow process of failure than from a quick 
and decisive success. The land portion of the Gulf War was so quick and decisive that 
analysts often have to settle for victory as a substitute for data, and the cumulative level 
of Coalition superiority was so high that it is often difficult to determine the relative 
contribution that any given advantage made.   

Comparative Land Strength And Capabilities. 
 The details of the individual land forces on each side have already been 
discussed in Chapter Three. At the same time, it is important to understand several 
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aspects of these forces that have special importance to an analysis of lessons from the 
AirLand battle. These factors include Coalition strength and order of battle at the time 
the land war began, the size and state of Iraqi land forces, and the resulting force ratios. 

 The Coalition Ground Forces 
  The force ratios between the Coalition and Iraq changed fundamentally during 
November, December, and January, as a result of the decision to send a second US corps 
to the Gulf discussed in Chapter Two. The US VII Corps began to deploy from Germany 
immediately after President Bush announced by decision to reinforce on November 8, 
1990.1008 The US Army's 1st Division was deployed from the US, along with the 2nd 
Marine Division, 3rd Marine Air Wing, and support forces. Much of this build-up took 
place between December 5, 1990 and January, 1991. The US Army increased its heavy 
brigades by approximately 145% during this period, from 7 to 17. The VII Corps had 
1,200 tanks and 1,046 M-2/M-3s (including 54 M-1s and 42 M-2/M-3s operationally 
ready afloat (ORF). The XVIII Corps had only 738 tanks and 647 M-2/M-3s (including 
26 M-1s and 36 M-2/M-3s  in ORF).1009 The 1st Marine Expeditionary Force (I MEF) 
increased by 75% from 4 regiments to 7, and the number of amphibious brigades afloat 
doubled from 1 to 2. British, French, and Egyptian land forces also made major 
increases in force strength during this period.1010 
 As has been discussed in Chapters Two and Three, the missions of various 
national contingents also changed. The French 6th Light Armored Division was placed 
under the tactical control of the US XVIII Corps, and was used to secure the Coalition's 
left flank. At least one source indicates that this move occurred at French request to 
avoid continued French subordination to the Saudis.1011 The equipment of the 6th Light 
Armored Division did, however, suit the operations of XVIII Corps better than those of 
JFC-N or JFC-E. 
 The rest of the British 1st Armored Division arrived from Germany, and Sir 
Peter de la Billiere, the British Commander successfully sought the reassignment of the 
7th Armored Brigade and British forces  from the US Marine Command to the US VII 
Corps. In order to give the Marine land force more heavy weapons, and compensate for 
the reassignment of British forces to the VII Corps, two battalions of the 2nd Marine 
Regiment were detached from the incoming 2nd Marine Division, and assigned to the 
4th Marine Expeditionary Brigade, and one battalion was assigned to the 6th Marine 
Regiment. Most importantly, the US Army Tiger Brigade (1st Brigade, 2nd Armored 
Division) -- with 118 M-1A1 tanks and 78 M-2/3 Bradley armored fighting vehicles -- 
was detached from the US Army 2nd Armored Division and place under the tactical 
control of the US 2nd Marine Division of the 1st Marine Expeditionary Force (I 
MEF).1012 
  By the time the land offensive began, the US had built-up its forces to a total of 
527,000 men and women in all four military services. Its major land forces now included 
two US Army Corps with seven Army divisions, two armored cavalry regiments, and 
three combat aviation brigades directly under their command. The US Army now had 
1,878 Abrams tanks in maneuver units, of which 116 with M-1s and the rest were M-
1A1s or M-1A1 Heavy Armors. It had an additional 80 in division-level ORFs, 429 in 
theater war reserves, 609 M-1 and IPM-1 models counted as excess. Counting M-1s on 



Lessons of the Gulf War 506 

loan to the Marines, this totaled 3,082 M-1 tanks. The Army had 1,616 Bradley M-2/M-
3 armored fighting vehicles in maneuver units, not counting 78 in division-level ORFs, 
346 in theater war reserve, and 161 counted as excess.1013 
 US land forces also included one Marine Corps expeditionary force (consisting 
of two US Marine Corps Divisions, their associated air wings, and combat and service 
support.). The Marine Corps force had 16 M-16 organic M-1A1 tanks, 60 M-1A1 tanks 
on  loan from the Army, M-60A1 tanks, more that 350 Light Armored Vehicles (LAVs), 
532 Assault Amphibian Vehicles, and 56 M-551A1 Sheridan armored reconnaissance 
vehicles on loan from the Army. US land forces had a total of over 2,000 tanks, 2,200 
armored fighting vehicles and armored personnel carriers, and 1,700 helicopters. Allied 
forces deployed more than 200,000 troops, and 1,200 tanks.1014  
 Britain had contributed 43,500 British troops with 180 tanks, and an armored 
division, and France had contributed 16,000 troops, attack helicopters, and a light 
armored division, and combat aircraft. US. British, and French land forces totaled 
258,710 soldiers, 11,277 tracked vehicles, 47,449 wheeled vehicles, and 1,619 
aircraft.1015 Saudi Arabia deployed  118,000 troops, 550 tanks, 179 aircraft, and over 400 
artillery weapons. Egypt contributed 40,000 troops, two armored divisions and 250 tanks. 
Syria contributed 20,000 Syrian troops and two divisions. 
 The Coalition land order of battle at the start of the ground offensive is shown in 
Table 8.1. It is clear from this table that the Coalition had formed one of the largest and 
most complex multi-national orders of battle in military history. As has been explained 
earlier, the main attack forces were concentrated in VII Corps, supported by XVIII 
Corps to the West. The forces for the  main supporting attack were concentrated in the I 
MEF, with support from Joint Forces Command (North) and Joint Forces Command 
(East). As a result, the main weight of attack was carried out by Western forces and 
predominantly by the US Army, US Marine Corps, and British 1st Armored Division. 
 The joint force organization of the Coalition order of battle supported this 
concentration of force, and allowed the US Army Central Command (ARCENT) to set 
clear missions, boundaries between units, phase lines for the advance, fire support 
coordination lines, and restricted fire lines. It greatly simplified the problem of 
command and control with a multi-national force, and reduced the risk of fratricide. 
These advantages were strengthened by the fact that the Saudi Army took responsibility 
for coordination of all Arab forces, and all the smaller multinational land forces, easing 
the problems presented by the different languages, organization and training, equipment, 
and logistic systems of various Coalition armies.  
 At the same time, the US provided liaison teams from ARCENT, its special 
forces, USAF Forward Air Controllers (FACs), Air Liaison Officers (ALOs), and Air 
Naval Gunfire Liaison Company. US Marines were also provided as liaison officers. 
These teams provided common communications to ARCENT, and ARCENT had 35 
man liaison teams with the Saudi JFC-North and JFC-East which acted as battle staff 
members, and provided satellite communications. These communications were critical 
to the land offensive because line of sight communications would have been uncertain or 
inefficient. The US teams provided 115 super high frequency satellite ground terminal 
relocations during the land offensive, with a total of 33 multichannel satellite terminals. 
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Even then, it did not deploy enough terminals to prevent serious communications 
problems within critical formations like VII Corps.1016  
 While many aspects of the Coalition's organization for land warfare look simple 
on paper, they represent a remarkable achievement in international cooperation 
compared to most past alliance commands. They were also supported and underpinned 
by the cooperation of senior British, French, Saudi, and US officers. For all the friction 
that sometimes occurred, this functional approach to coalition warfare and to providing 
central command -- without direct subordination of many national forces -- permitted an 
exceptional degree of coordination and synchronization. It is an important lesson of the 
war. 
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Table 8.1 
 

The Coalition Ground Force Order of Battle in Desert Storm -- Part One 
 

o XVIII Corps: (Coalition positions west of Saudi-Iraqi neutral zone) 

--24th US Army Infantry (Mechanized) Division 

        --197th Infantry (Mechanized) Brigade subordinated 

--82nd US Army Airborne Division 

--101st US Army Airborne (Air Assault) Division 

--6th French Light Armored Division  

        -- 2nd Brigade, 82nd US Army Airborne Division subordinated 

--3rd US Army Armored Cavalry Regiment 

--XVIII Corps Artillery 

 --18th Field Artillery Brigade 

 --212th Field Artillery Brigade 

 --196th Field Artillery Brigade 

--12th US Army Aviation Brigade (helicopter) 

`  --18th US Army Aviation Brigade (helicopter) 

  

o VII Corps (Coalition positions along Saudi Iraqi border in old Saudi Iraq Neutral Zone to the beginning 
of the Saudi-Kuwait border at the Wadi Al-Batin) 

 --1st US Army Armored Division 

  3rd Brigade, 3rd Infantry Division 

 --3rd US Army Armored Division 

 --1st  UK Army Division 

  --7th Armored Brigade Group 

  --4th Armored Brigade 

 --1st US Army Infantry Division (Mechanized) 

  2nd Armored Division (FWD) 

--1st US Army Cavalry Division 

--2nd US Army Armored Cavalry Regiment 

--VII Corps Artillery 

 --210th Field Artillery Brigade 

 --42nd Field Artillery Brigade 

 --75th Field Artillery Brigade 

 --142nd Field Artillery Brigade 



Lessons of the Gulf War 509 

--11th US Army Aviation Brigade (helicopter) 

 

o Joint Forces Command (North) (Coalition positions along the Saudi Kuwait border to the east of the 
Wadi Al-Batin 

 --Egyptian Corps 

  --3rd Egyptian Mechanized Division 

  --4th Egyptian Armored Division 

  --Egyptian Ranger Regiment 

 --Syrian Division 

  --9th Syrian Division 

  --Syrian Special Forces Regiment 

 --Force Muthannah 

  --Saudi Army 20th Mechanized Brigade 

  --Saudi Army 4th Armored Brigade 

 --Force SAAD 

  --Kuwaiti Ash-Shahid Brigade 

  --Kuwaiti Al-Tahrir Brigade 

 --JFC-North Troops 

  --Niger Infantry Battalion 

  --1st Aviation Battalion (RSLF) 

  --15th Field Artillery Battalion (RSLF) 
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Table 8.1 
 

The Coalition Ground Force Order of Battle in Desert Storm -- Part Two 
 

o 1 Marine Expeditionary Force (Coalition positions along Saudi-Kuwaiti border to the right of Joint 
Forces Command (North) and to the left of Joint Forces  Command East) 

 --I MEF Command Element 

  --1st Surveillance, Reconnaissance, and Intelligence Group 

  --3rd Civil Affairs Group 

  --3rd US Navy Naval Construction Group 

 --2nd  Marine Division (MARDIV) ** 

  --US Army 1st (Tiger) Brigade, 2nd Armored Division 

 --1st Marine Division (MARDIV) *** 

 --24th Marines (Rear Area Security) 

 --3rd Marine Air Wing 

 --1st Force Service Support Group 

 --5th Marine Expeditionary Brigade 

 --4th Marine Expeditionary Brigade (on ships in Gulf) 

 

o Joint Forces Command (East) (Coalition positions along the Saudi-Kuwaiti border to the Gulf. 

 --Task Force Omar 

  -- Saudi Army 10th Infantry Brigade 

  -- UAE Motorized Infantry Battalion 

 --Task Force Othman 

  -- Saudi Army 8th Mechanized Brigade 

  -- Omani Motorized Infantry Battalion 

  --  Bahrain Infantry Company 

  --  Kuwaiti Al-Fatah Brigade 

 --Task Force Abu Bakr 

  -- Saudi National Guard 2nd Motorized Infantry Brigade 

 --Task Force Tariq 

  --Saudi Marine Battalion Task Force 

  --Senegal Infantry Battalion 

  --Moroccan 6th Infantry Regiment 

 --JFC-East Troops 

  -- Qatari Mechanized Infantry Battalion 
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  --1st East Bengal Infantry Battalion 

  --Kuwait/UAE Combat Aviation Battalion 

  --14th Field Artillery Battalion (RSLF) (Towed 155mm) 

  --18th Field Artillery Battalion (RSLF) (MLRS) 

  --5th Sail Allah Engineer Force (RSLF) 

 

o SOCCENT Control 

 --5th Special Forces Group 

 --3rd Special Forces Group 

 

* The French force was composed of a number of smaller formations including the 1st Foreign Legion 
Cavalry Regiment, 1st Helicopter Regiment, 1st Spahih Regiment, 2nd Foreign Legion Infantry 
Regiment, 3rd Helicopter Regiment (Reinforced), 3rd Marine Commando Regiment,  and 4th Dragoon 
Regiment. 

** 1st, 3rd, 4th, 7th, and 11th Marines, 1st Light Armored Infantry battalion, 1st Battalion, 25th Marines, 
Task Force Troy (Deception), 1st and 3rd Tank Battalions, 1 Combat Engineer Battalion, 1st 
Reconnaissance Battalion. 

***6th Marines, 8th Marines, 10th Marines, 2nd Light Armored Infantry Battalion, 2nd Tank Battalion 
(M-1A1), 8th Tank Battalion, (USMCR) (M-60A1), 2nd Reconnaissance Battalion. 

Source: Adapted by the author from Department of Defense, Conduct of the Persian Gulf War: Final 
Report, Department of Defense, April, 1992, pp. 323-327 and  Annex I, pp. 357-358, 365-366, 370. 
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Coalition Movements to Prepare for the Land Attack and the Lesson 
of Logistics and Lessons Regarding Requirements and Lift 

 During the air campaign, the Coalition successfully completed a massive move 
to the west. General Schwarzkopf's deception plan required the two main corps, that 
were to strike deep into Iraq, to wait to move into their final attack positions in the 
areas west of Hafr al-Batin until air power succeeded in winning air superiority. This 
delay was designed to deprive Iraq of the ability to understand and characterize the 
nature of the movements taking place.1017  
 This plan, however  gave the VII and XVIII corps commanders only about two 
weeks to carry out one of the most complicated force deployments in history, and one 
that rivaled the actual AirLand battle as an accomplishment. US, British, and French 
forces had to shift 255,000 soldiers -- and 64,000 tracked and wheeled vehicles -- 
distances up to 300 miles. To put these distances in perspective, it is about 280 miles 
from Dhahran and 250 miles from the port of Al Jubail to King Khalid Military City, 
which is about 50 miles south of Hafr al-Batin. It is 300 miles from Riyadh to King 
Khalid Military City and another 120 miles from  King Khalid Military City to Rafha in 
the western area. The approximate location of the Coalition forces after these 
movements is shown in Figure 8.1 
 The movement of the VII and XVIII Corps and other Coalition forces took 
place from January 17 to February 24, during the midst of the air campaign. The XVIII 
Airborne Corps moved about 260 miles to the West, and VII Corps moved about 150 
miles. The VII Corps moved without using heavy equipment transporters so its 
movement could serve as a rehearsal for its long thrust to the west. The overall 
movement of Coalition forces continued 24 hours a day for more than three weeks. 
This required some of the most careful movement planning in military history.1018  
 Vehicles often moved at 15 second intervals. C-130s provided extensive theater 
airlift to its new positions near Rafha. These C-130 flights took places at low altitudes 
to reduce the risk of Iraqi detection and deconflict them from the ongoing air campaign. 
C-130s averaged a take off and landing every seven minutes, 24 hours a day, for the 
first 13 days of the move. Engineers created a new airstrip out of the Tapline Road in 
an area about nine miles from the Iraqi border, and aircraft brought in fuel in 5,000 
gallon bladders. 
 These movements, and sustaining the Coalition forces in battle, required a 
major effort in terms of road building and logistics in the inland areas where the VII 
and XVIII Corps had to operate. A massive new road system had to be created to 
supplement the excellent coastal and east-west roads in Saudi Arabia. At the same time, 
the  US Army 22nd Support Command had to shift supplies from Saudi ports on the 
Gulf coast to bases near King Khalid Military City, and create a separate logistic center 
for each Corps with up to 60 days of supplies. This involved moving 29.6 million meals, 
36 million gallons of fuel, and 114.9 thousand tons of ammunition from Saudi ports to 
positions west of Al-Batin and creating the necessary distribution system.  
 The British 1st Armored Division faced a particular challenge since its force 
structure had been changed radically from an armored brigade to a full division, and it 
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now was to move 350 kilometers inland to support the VII Corps, rather than the I MEF. 
Further, it had to improvise enough logistic and support capability to handle a 
campaign of up to two weeks length, and do so using force elements that had never 
before supported a formation with this particular structure or fought in desert warfare. 
The fact that it not only carried out its movement west, but some of the most complex 
movements after G-Day of any of the Coalition forces is a considerable tribute to 
British arms.1019 
 New Corps and division support commands had to be created, and equipped so 
that they could rapidly deploy forward to support the VII and XVIII Corps advances. 
Six major logistics sites had to be created for the VII and XVIII Corps, and four more 
for the I MEF area near the Kuwait border. All were stocked with large amounts of 
potable water, equipment, ammunition, food, petroleum, construction materials, and 
spare parts.  
 Just moving the heavy equipment of the US 24th Infantry Division 
(Mechanized) forward required 3,223 heavy equipment transporters, 445 low boys, and 
509 flatbed trucks.1020 The US Army had to borrow trucks from Saudi Arabia and other 
countries, and still had problems. As is discussed in Chapter Nine, it found that some of 
its trucks and vehicles lacked sufficient off-road capability and that only a few of its 
vehicles could move through desert areas where rains created severe trafficability 
problems. 
 Similarly, US Marine Corps forces had to move the equivalent of two 
divisional-air wing task forces. The 2nd Marine Division leapfrogged west around the 
1st Marine Division during this movement, and 60,000 Marines moved using a single 
dirt road through the desert. The US Marine Corps faced a major challenge in creating 
logistics and support capabilities in its area of operations. It was organized to operate 
from positions near the shore. Under the Coalition war plan, however, its assault was to 
thrust due north through the Iraqi defenses covering the Ahmad al-Jabir Airfield in 
Kuwait from positions about 70 miles inland, and about 100 miles from its main supply 
base at Al Jubail. It was forced to move its supply points from Al Mishab and on the 
coast to newly constructed bases at Al-Kibirt and "Al-Khanjar."1021  
 Two light airfields and a helicopter complex were built at Al-Khanjar, and the 
dirt airstrip at Al-Kibirt was improved to allow C-130s to provide air lift. To provide 
sustained logistic support, the Marine Corps was forced to borrow extensive amounts of 
logistic equipment from the US Army, create a motor pool of several hundred trucks 
driven by Marine reservist drivers using trucks provided by Saudi Arabia, and use its 
assault helicopters as theater airlift. Unlike the US Army, it organized separate small 
logistics detachments for each combat unit to simplify the logistic effort and minimize 
the need for central control. 
 Saudi Arabia built up logistic and supply capabilities for its own forces, plus 
many other Coalition forces. While Egypt and Syria provided combat equipment, 
munitions, and military supplies, Saudi Arabia provided fuel, food, and extensive 
support from civilian transport and engineering equipment. 
 There has been a tendency since the war to translate this experience into 
requirements for major improvements in air and sealift, for additional prepositioning 
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and rapidly deployable supplies, and for more related support equipment. These lessons 
are all important and valid, but one should not lose sight of the fact that it is cheaper to 
properly assess the enemy, and only deploy what is required, than to conduct a massive 
build-up half way around the world. Similarly, it is important to note that the scale of 
the Coalition build-up and movements was based on assumptions about Iraq's war 
fighting capability that later proved highly pessimistic. USCENTCOM assumed that 
the ground offensive would take two weeks, followed by another four weeks of 
consolidation.1022 This over-estimation of the enemy was extremely costly in terms of 
logistics and material, and again illustrates the vital importance of improving 
intelligence on the quality and war fighting capability of threat forces.  
 A detailed review of the logistics and movement effort of both US and British 
forces also indicates serious problems in setting reasonable goals for stock levels and 
requirements, and the efficient organization of movement packages.1023 None of the 
forces in the Coalition had planned or prepared for the kind or scale of war it had to 
fight in the Gulf. This meant that virtually every aspect of supply, logistics, support, 
and movement had to be improvised.  
 The natural tendency in carrying out such improvisation was to err on the side 
of safety, but this often more than doubled the resulting requirement sealift and airlift 
effort. This, in turn, meant that lift was not available, or was delayed, for more 
important shipments and movements. Further, at the tactical level, both the US and 
British Army found from the field exercises and detailed planning activities that they 
had not prepared properly to support long-range tactical movements in the desert, and 
each increase in logistics and sustainment requirements created an additional burden in 
intra-theater movement planning and equipment.1024 Since it is far cheaper to improve 
requirements planning and movement planning than to increase airlift and sealift, or 
move unneeded goods, the efficiency of strategic and tactical movement needs to be 
given as much attention as increasing lift. 
 It is not  always clear that the US, at least, has learned this lesson of war. 
Planners in each of the US military services have certainly given the issue attention, 
and proposed significant improvements in the way the US would carry out future 
moves. However, the military politics of providing advanced tactical systems such as 
new mine clearing systems and heavy equipment transports, and procuring additional 
sealift, the V-22, amphibious ships, maritime prepositioning ships, and the C-17 at a 
time of defense cuts seemed to have severely limited the real world effort to improve 
the efficiency of strategic and theater lift, and make reductions in requirements based 
on the experience of the Gulf War.    
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Figure 8.1 
 

The Location of Coalition Ground Forces on February 23, 1991 (G-1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 1992, p. 358 
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Iraqi Army Strength at the Time of the Ground Campaign: Perceived 
and Real  

  The uncertainties affecting the impact of the air campaign on Iraqi ground 
forces before and during the AirLand battle have been discussed in the previous chapter 
and Chapter Five. They make it difficult to assess many aspects of Iraqi strength at the 
moment when Desert Storm began, and precisely how the AirLand and land campaigns 
affected the Iraqi Army. In addition, the maps and data the US has declassified since 
the war sometimes show slightly different Iraqi army force strengths, and unit  
identifications and locations.1025  
 Interviews with commanders in the field immediately after the war, and during 
the years that have followed, indicate that many felt that intelligence failed to properly 
identify or characterize the Iraqi units they faced and attacked. National and theater 
intelligence experts respond by talking about the excessive and unrealistic demands of 
field and combat commanders for detail. The fact remains, however, that any 
assessment of the lessons of the ground campaign must begin with the recognition that 
major uncertainties exist regarding the original strength and effectiveness of Iraqi 
ground forces and as to how severely Iraqi  ground forces had suffered from the air 
offensive.1026 
 There are only relatively minor differences over the number of total major 
combat units in Iraqi forces. As has been discussed earlier, the Department of Defense 
estimated shortly after the war that Iraq's forces in the Kuwaiti Theater of Operations at 
the time the air campaign began included 5 corps with 35-36 divisions. Eleven of these 
divisions were armored and mechanized divisions, 25-26 were infantry divisions, and 
one was a special forces division. Eight more division equivalents were nearby or in the 
KTO as independent elements, bringing the total forces in the KTO to 43 divisions with 
142 brigades.1027  
 The key debate that has emerged over Iraqi force strength at the time of the 
ground war, and the quality of related intelligence, is over the strength of the manpower 
and equipment within these combat units. If all of these Iraqi units had ever been fully 
manned and equipped, Iraq would have had a total of 545,000 troops in the Kuwaiti 
theater at the time the air campaign began -- with about 50% of this manpower in 
Kuwait and 140,000 in the Republican Guards. Iraqi would have had 4,200-4,500 tanks, 
2,880 armored personnel carriers,  3,100 artillery pieces, SA-2 and SA-3 launchers, and 
a large number of shorter range missiles and anti-aircraft weapons.  
 This is the force estimate that USCENTCOM used for planning during much of 
the war, although some estimates in USCENTCOM were even higher.1028 Further, there 
seems to have been no agreement at the top command level within USCENTCOM as to 
the damage that the air campaign had done to Iraqi ground forces. According to one 
source, General Yeosock and ARCENT issued an estimate as late as January 31, 1991, 
indicating that the Iraqi forces in the KTO were still at 93% of their full strength, and 
the Republican Guards were still at 99% of their full strength.1029 
 As has been discussed in Chapters Five and Seven, a systematic review of all-
source intelligence after the war revealed that such estimates were too high. The 
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revised intelligence estimates presented in various parts of the Gulf War Air Power 
Survey (GWAPS)  indicate there were only 336,000 Iraqis in the theater when the air 
campaign began with 3,475 tanks, 3,080 APCs, and 2,475 artillery pieces. This 
estimate is lower in every category than the USCENTCOM estimate, except for the 
APCs. The reason that APCs are the exception is because US intelligence initially 
undercounted and misdefined the number of APCs  in Iraqi units for reasons that are 
still not clear, and never corrected its original estimate of the other armored vehicle 
strength of Iraqi forces. 
 USCENTCOM intelligence still felt there was a total of nearly 450,000 Iraqi 
troops in the KTO at the time the ground campaign began. 1030  The corrected 
intelligence estimates released in the Gulf War Air Power Survey indicate, however, 
that desertions, withdrawal, and combat damage had reduced these forces to 200,000-
220,000 Iraqis in the theater when the ground offensive began on February 24, and that 
the remaining force was left with 2,090 functioning tanks, 2,150 APCs, and 1,320 
artillery pieces.1031  
  These broad figures disguise other differences. There was no consensus within 
the Coalition forces as to the impact of the air campaign on given Iraqi Army units. The 
I MEF, for example, used slightly different estimates of the impact of the air war on the 
forces in front of it than were held by ARCENT and USCENTCOM.1032  
 In general, Coalition forces acted on the estimates provided by ARCENT. These 
estimates are shown in map form in Figure 8.2, which provides a summary of 
USCENTCOM's estimate of the damage that the air campaign had done to the 
effectiveness of individual Iraqi units at the time the land offensive began.  
  ARCENT estimated that Iraqi 4th Corps was about 58% effective, and the low 
grade forward deployed infantry units in Iraq's 7th Corps were 42% effective.1033 At the 
same time, effectiveness was estimated to vary by unit within a given corps. The Iraqi 
52nd Armored Division was estimated at 50% effectiveness, while ARCENT estimated 
that the 1st Mechanized and the 6th Armored Division could retain up to 90% 
effectiveness. Other key divisions like the 10th and 12th Armored divisions were 
estimated to retain an effectiveness of 58% -- although ARCENT recognized that such 
judgments were often tenuous at best. The Republican Guard was assessed to retain 
66% percent effectiveness, and even the Tawakalna Division -- which had been hit 
most heavily by air was assessed at 57%. The Madinah Division was assessed at 65% 
and the Hammurabi Division at 72%. The Republican Guard infantry divisions were 
also assessed at above 60% combat effectiveness, although it was judged that they 
would remain in the rear in the defense of Basra.1034  
 As Chapter Five has discussed, there also were differences over such estimates 
between ARCENT and DIA and CIA. At the time of the ground campaign began, DIA 
and ARCENT had reconciled many of their differences and DIA estimated that the 
combat effectiveness of all of Iraq's front line divisions had been reduced by more than 
50%. The 45th Mechanized Division, south of As Salman, was estimated to be at 50-
75% of strength, as were the 12th, 52nd, 17th, and 10th armored divisions. The 
Republican Guard Tawakalna Mechanized Divisions and the Al Madinah Armored 
Divisions were estimated to be at 50-75% effectiveness. While CIA's estimates of these 
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individual units has not been fully declassified, it is clear from interviews and the 
sources discussed in Chapter Five that the CIA gave such Iraqi units a much higher 
level of surviving strength.1035 
   There were also some differences over the role that specific Iraqi land forces in 
the theater were supposed to play in combat. At the time the land war began, Iraq 
deployed its land forces in a number of different echelons which were and are difficult 
to categorize. One possible method is shown in Table 8.2, which is based on US Iraqi 
unit location maps and a review of Iraqi maps photographed in the Iraqi headquarters 
near the Kuwait Airport shortly after the war. Other sources describe other ways to 
assign roles or missions to given Iraqi units.  
 The Department of Defense's report to Congress on the conduct of the war does 
not describe Iraqi forces consistently; instead it indicates that 25 of Iraq's divisions 
were estimated to be committed to the KTO,  that 10 were estimated to be in the 
operational reserve, eight in the strategic reserve, in addition to independent 
brigades.1036 It also indicates that, 

o  Iraq's forward forces consisted of the front line infantry divisions to the east of 
Wadi al-Batin, which were organized into the  IV Corps, with the 6th Armored 
and 1st Mechanized Divisions in reserve.  

o Iraq's forces also consisted of the front line infantry divisions along the main 
defense line west from the coast on the Kuwaiti-Saudi border, which were 
organized into the VII Corps, with the 52nd Armored Division in reserve. Iraq 
had four infantry divisions and one mechanized division deployed along 
Kuwait's coast.  

o The Iraqi operational reserve in the eastern part of the KTO was called the II 
Armored Corps, which had the 51st Mechanized Division and the 17th armored 
division. It was both a counter-attack and blocking force, with the additional 
mission of countering any air or amphibious landings.  

o A theater reserve of at least six Republican Guards divisions was positioned 
along the Iraqi-Kuwait border. The key elements of this Republican Guards 
force included the Tawakalna Mechanized Division, the Madinah Armored 
Division, and the Hammurabi Armored Division. The Adnan (Al Faw) and 
Nebuchadnezzar infantry divisions were kept back to defend the approaches to 
Basra.1037  

 These differences over Iraqi force strength at the beginning of the land campaign 
sometimes appeared to be little more than statistical quibbles, but they had an impact on 
operational planning and attitudes before the conflict. Both the US Army commander, 
General Yeosock, and the US Marine Corps Commander, General Boomer, were faced 
with exaggerated estimates of Iraqi capability. While General Yeosock, General Boomer, 
and many subordinate commanders had already learned to discount much of the 
reporting on Iraqi effectiveness before the land war began, some subordinate 
commanders seem to have showed caution in maneuvering where more accurate 
intelligence would have made them more aggressive. This may have been a particularly 
important factor in the case of the VII Corps, which deployed later than other US forces 
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and  attacked elite Iraqi forces in the rear. The qualitative problems in these forces were 
much less apparent than in Iraq's forward infantry divisions, and data were not available 
on the basis of patrols, defectors, or tactical reconnaissance.1038 
 Such differences in estimates of force strength also have an impact on the way 
given battles and encounters are now  assessed, and on the lessons that can be drawn 
from the use of given types of forces. It is one thing, for example, to talk about 
destroying a division which has 90% of its strength, and quite another to talk about 
destroying a division with 25% of its strength. It is one thing to talk about pushing the 
VII Corps quickly through a Republican Guards Forces Command that has already been 
largely destroyed from the air, and quite another to talk about attacking a force which is 
largely intact.  
 When one examines battles, "destroying" a unit is not the same as "defeating" it, or 
severely weakening it. Further, the tendency in many reports to confuse fighting a whole 
division, with fighting brigade-sized or smaller elements of that unit, not only leads to a 
substantial exaggeration of the size of many battles but acceptance of damage claims to 
Iraqi forces that often exceed the size of the total Iraqi force engaged.1039 
 An accurate description of the he role and mission of Iraqi forces is also important. 
Since the war, there has been a tendency to focus on the Republican Guards as the major 
force the Coalition had to fight; however, the VII Corps fought major engagements with 
regular Iraqi army heavy divisions, and the I MEF and British 1st Armored Division also 
fought such battles. This mirrored the history of combat during the Iran-Iraq War, where 
regular army heavy divisions tended to win battles, and the Republican Guards tended to 
exploit them. There are questions which cannot be answered from the data currently 
available as to exactly what Iraqi units should have reinforced given sectors of Iraq's 
forward defenses, an issue which makes it difficult to analyze exactly how the Coalition 
disrupted Iraq's defensive plan.  
 It is far easier to talk about the desired impact of the Coalition's deception plans 
that it is to verify exactly how much deception was really achieved. Two key questions 
emerge which cannot be answered without more data on Iraqi capabilities and 
perceptions: Just how effective was the deception surrounding the movement of VII and 
XVIII Corps, and how well could Iraqi forces have redeployed in any case? Similarly, to 
what extent did the amphibious operation actually pin down Iraqi forces on the coast, 
and to what extent were they pinned down by the air campaign and the inability to 
deploy and support them elsewhere?  
 The victor generally gets to dictate the initial terms of military history, just as the 
victor gets to dictate the terms of peace. Ultimately, however, some judgments about 
military history and the lessons of war will have to be delayed until that can be based on 
a better understanding of the view from the other side of the hill.  
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Table 8.2 
 

Iraqi Army Deployments in the Kuwaiti Theater of Operations (KTO) 
 
   Function of Force                                                                     Division Strength 
 
                                  Armored   Mechanized   Infantry   Total 
 
Forward Barrier Defense: Infantry divisions acting as first echelon 
 of defense to defend border area. Moderate to low quality forces 
 designed to absorb shock of offensive: 
 
In Kuwait:  16, 36, 7, 14, 28, 42, 8 Infantry Divisions 0 0 7 7 
In Neutral Zone: 48, 25, 28, 27, 20  Infantry Divisions 0 0 4 4 
  
 Forward Reserve: Second echelon forces deployed behind  
forward echelon to halt Coalition advance or reinforce 
 before the Coalition could penetrate the forward defenses. 
 
26, 31, 27, 21, 15 infantry divisions; 30 , 1, 5 mechanized  
divisions; 12  armored division 1 3 4 8 
 
Coastal Defense Force:  Infantry forces hold against the  
initial phase of an amphibious assault or heliborne assault,  
and secure Kuwait City.    
 
18, 19, 11, U/I, 2, U/I infantry divisions. 51 mechanized division 0 1 6 7 
 
Regular army heavy reserve:  Critical force in trying to contain 
 major breakthroughs, or  in launching counter attacks. 
 
 52, 17, 10, 6, 3 armored divisions; 45 mechanized division5 1
 0 6 
 
Republican Guards reserve: Ultimate mobile heavy reserve and 
 elite infantry defending the approaches to Basra and Umm Qasr 
 
Medina and Hammurabi armored, Tawakalna mechanized 
division, Al Faw and Nebuchadnezzar Infantry Divisions 2 1 2 5
  
 
Army infantry reserve:  Regular army infantry division 
 defending  the northwestern approach to Basra and Shaibah 
 
49, U/I, and special forces divisions 0 0 3 3 
 
Total   8 6
 26 40 
 
Source: Adapted from briefing aids provided by the US Department of Defense in April, 1991, and 
Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 
1992, p. 355. Note that US maps for Iraqi forces do not agree from source to source. 
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Qualitative and Leadership Problems in Iraqi Land Forces 
 The issue of relative quality is as important as the issue of relative quantity. As has 
been discussed in Chapter Three, the Iraqi Army had some good combat-proven units. 
Some were well-equipped with T-72 tanks and BMPs and self-propelled artillery. At the 
same time, much of the Iraqi Army was still basically an infantry force in terms of its 
training and tactics, and most of its forward deployed units were composed of poorly 
trained conscripts. Iraqi commanders in the less capable units rarely showed initiative, 
and the Iraqi services had a rigid "top-down" command and control system. Most Iraqi 
infantry units were trained largely for static defense along a continuous line, and were 
manned with low grade conscripts and officers, having limited skill in maneuver. Except 
for selected Republican Guard and regular army units, Iraqi commanders were briefed to 
place their emphasis on holding a continuous front, rather than on planning and training 
to withdraw, cross-reinforce, and re-concentrate. 
 As has been discussed in Chapter Seven, the impact of weeks of concentrated air 
attacks before the Coalition land offensives interacted with this uncertain Iraqi 
leadership and command discipline. Maintenance during the air campaign was poor, and 
completion and repair of defense lines were erratic. Many forces were exposed by the 
open desert terrain, and the sand blew off many minefields. Little effort was made to 
keep positions, alternative positions, and ditches from filling with sand. While there was 
a total of 30 days of ammunition in theater, and three days with each combat unit, food 
deliveries were poor. The impact of desertions was also erratic. These problems hurt 
some units and elements of Iraqi  combat power more than others. As a result, Iraq lost 
force coherence, and saw desertions bring total manning levels to about 40% of the 
authorized strength, and less than 60% of the strength that Iraq deployed when the war 
began.1040 
 It also seems likely that at the point the land campaign began, the Iraqi high 
command failed to appraise the growing weaknesses in its land forces correctly, and 
failed to understand the meaning of the land warfare technologies and capabilities 
possessed by the Coalition forces -- just as it had been incapable of anticipating the 
strategic and tactical impact of Coalition air power. Some interviews with Iraqis at least 
suggest that the high command still saw war in terms of their conflicts with Iran, force 
ratios and equipment numbers, and a vision of US  land warfare capabilities based on 
Vietnam and Lebanon.  
 While the data are uncertain, Iraqi prisoner of war (POW) reports and interviews 
indicate that Iraqi commanders neither understood the implication of their lack of 
beyond visual range targeting capabilities, nor how weak their combined arms 
capabilities really were, and that their artillery lacked mobility and the ability to rapidly 
adjust fires. They did not fully understand the consequences of their dependence on land 
lines, radio systems and centralized nodes that the coalition could jam, decrypt, or 
destroy. They did not understand the implications of their lack of sophisticated night 
vision devices, fire control computers, and the thermal sights that allowed Coalition 
forces to engage at very long ranges, and often target Iraqi forces at beyond visual range. 
They did not fully appreciate the inherent problems of a logistics system that was over-
extended, slow reacting, and complex, even before the air campaign. They did not 
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foresee what it would take to sustain their heavy divisions in a war of maneuver, and 
they placed only limited emphasis on battlefield recovery and repair. These pre-war 
limitations in Iraq's understanding of its enemy almost certainly had a serious impact on 
the outcome of the AirLand battle.  
 Many of these weaknesses were known to Coalition forces in the theater before the 
land campaign began. The "battle of Khafji" and the fighting during January 29 to 
February 1 had revealed many of the shortcomings in the Iraqi Army. Not only had 
Coalition forces exposed these weaknesses in clearing the city, but two companies of the 
1st Marine Division with LAVs had succeeded in halting an Iraqi armored attack, and 
the Iraqis had proved timid in attacking, made poor use of combined arms, and showed 
limited skill in using their weapons. These encounters raised the hope that most Iraqi 
forces might be equally ineffective throughout the land campaign, but they were not a 
basis for commanders to take risks until large-scale combat demonstrated their relative 
importance and scale. A US Marine Corps historian provides the following 
perspective,1041 

"Commanders did know from intelligence reports that Iraqi units suffered from 
low morale,  poor training, desertion, and bad living conditions. We suspected 
in mid-January that the willingness of the front line troops to fight was 
questionable...within two weeks of the start of the air war were had a very 
encouraging picture about the enemy our ground forces were about to go up 
against. Iraqi Army shortcomings were graphically illustrated in the fighting 
that took place along the border during the period 29 January to 1 February and 
referred to as the 'battle of Khafji'." 

 Some field commanders briefed their subordinate commanders in depth on the 
weaknesses discovered in Iraqi forces before the land campaign began -- for example, 
Brigadier General James M. Myatt, commander of the  USMC 1st Division, gave such a 
briefing on February 20.1042 General Yeosock also seems to have been well satisfied with 
General Stewart, his G-2. However,  US national intelligence agencies and 
USCENTCOM did an erratic job of analyzing and communicating many of these Iraqi 
weaknesses to the commanders of the XVIII and VII Corps, I MEF, JFC-N, and JFC-E, 
as well as to their subordinate commanders.  
 Other field commanders -- particularly in the VII Corps, JFC-N and JFC-E -- 
prepared for the land attack with a picture of Iraqi capabilities based on intelligence that 
erred in the direction of exaggerating Iraqi capabilities. Lower level commanders praised 
the intelligence briefings that they were given on topics like Iraqi artillery deployments 
and tactics, but several indicated that they felt they were not given an adequate picture of 
the uncertainties in that intelligence they received, or a comprehensive and balanced 
picture of Iraqi weaknesses they might exploit. These commanders felt that the 
intelligence they had available made it necessary to prepare for a worst case threat.1043  
 At one level, the way in which intelligence was presented increased Coalition 
training, preparation, and effectiveness, and no prudent intelligence analyst or field 
commander could ignore worst case risks. At another level, exaggerating the threat 
helped create a set of attitudes that did not fully prepare commanders to exploit the Iraqi 
weaknesses that were confirmed during the first day of combat. Lt. General William M. 
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Keys, the commander of the 2nd Marine Division, is typical of a number of Coalition 
major combat unit commanders in pointing out that, 1044   "...our biggest overall 
intelligence shortcoming was in building Saddam Hussein and his forces into a monster 
that just wasn't there. Going into battle, this made us more gun-shy than we should have 
been." The lesson that an accurate perception of the enemy is vital to success is scarcely 
a new one, but it remains a lesson of modern war. 
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Figure 8.2 
 

The Location and Condition of Iraqi Ground Forces on February 23, 1991 (G-1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 1992, p. 355 (or 
354) 



Lessons of the Gulf War 525 

Iraqi Forward Barrier Defenses: Perceived and Real 
 The nature and impact of Iraq's forward defenses is also of considerable 
importance. At the time the ground war began, Coalition land commanders were briefed 
that Iraq's forward deployed forces were positioned in two major defensive belts along 
the Saudi-Kuwaiti-Iraqi border. The first defensive belt paralleled the border roughly 
five to 15 kilometers inside Kuwait, and was composed of minefields -- with mixes of 
anti-tank and anti-personnel mines varying in width from 100-200 meters -- as well as 
lines of barbed wire, anti-tank ditches, berms, and oil-filled fire trenches designed to 
cover the key avenues of approach. This first defensive belt was covered by platoon and 
company sized strong points that acted as early warning forces and which could fire on 
troops attempting to cut through. The second defensive belt, up to 20 kilometers behind 
the first began north of Al-Khafji,  proceeded northwest of the Al-Wafrah oil fields until 
it joined with the first near Al-Manaqish. It had obstacles and minefields similar to the 
first.  
 Intelligence indicates that these defensive belts were supported by long lines of 
mutually supporting brigade-sized positions composed of trench lines and strong points 
which could be covered with interlocking fields of fire from armor, artillery, and 
automatic weapons. Battalion-sized triangular strong points of roughly 2,000 meters a 
side were set up with an anti-tank ditch, a three to four meter high berm, company-sized 
positions at the angles, and armor and artillery inside.  
 US intelligence estimated that Iraq planned to slow Coalition forces at the first belt, 
trap Coalition forces between the two defensive belts, decimate most of the Coalition 
forces before they could penetrate both belts, and immediately counterattack if any 
Coalition forces did get through the second belt. The Republican Guards and regular 
army mechanized and tank forces were to provide mobile reserves, and counterattack 
capabilities. Other  Iraqi defenses existed along the seacoast, with naval and land mines, 
and fortified high rise apartment buildings. Iraq constructed a major new road network, 
with buried command posts, communications lines, and command posts. Individual 
weapons were revetted, and there were anti-tank ditches and berms.1045 
 There were, however, problems with many of these estimates that grew out of the 
problems discussed in Chapter Five and which exaggerated Iraqi capabilities. A US 
Army history of the war notes, 

 "After Desert Storm, General Schwarzkopf and some of his officers 
criticized the quality of the intelligence they had received. The Coalition, they 
believed, had greatly overestimated enemy strength and capabilities. In 
retrospect, the intelligence effort reflected strengths and weaknesses that had 
long characterized Western information gathering and analysis. Eavesdropping 
devices, satellite photography, and reconnaissance aircraft, frequently using new 
technology, produced high-quality raw data and Iraqi movements and positions. 
On the other hand, the number of agencies involved resulted in duplication of 
effort, and security compartmentation prevented timely dissemination of 
information to the field. Commanders complained that they received 
reconnaissance photographs that were at least one day old and that estimates 
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were often too vague to be meaningful. For all the aerial reconnaissance, Army 
Central Command apparently was never able to piece together an accurate 
picture of the defenses west of the triborder area, perhaps because the secrecy 
surrounding the flanking move had left responsible agencies unaware of the need. 
Finally, as in past crises, the lack of agents on the ground left American leaders 
in the dark regarding Iraqi intentions."1046  

 These estimates led Coalition forces to carry out massive preparations for the 
breaching operation. Although US forces had never trained for such attacks as part of 
the AirLand battle doctrine before the Gulf War, its emphasis on realistic training led 
US forces to carry out a very aggressive preparation and training program in November 
and December of 1990.1047 For example, the US Army rushed in thirteen battalion 
countermine sets of equipment (CMEs) during December 28, 1990 and February 16, 
1991, plus 118 mine plows and 75 M-9 Armored Combat Earthmovers (ACEs).1048 It 
conducted extensive training exercises, and the 1st US Division was given extra 
breaching equipment so it could lead the advance of VII Corps.1049 
 The I MEF was given one CME battalion set by the US Army and 24 ACES, 
plus the support of the equipment held by the Tiger Brigade and additional engineering 
equipment that they obtained from the Army, the Saudis, and from other sources, and 
then exercised with earth movers and mine-clearing plows. Once the I MEF completed 
its movements in preparation for the land offensive, it began to conduct extensive 
training exercises. The I MEF created full scale mock-ups of what it believed to be the 
Iraqi defenses in the breech areas. 1050 The British Army, USCENTCOM and ARCENT 
carried out similar exercises tailored to their own attack plan, and advisors worked with 
the commanders of JFC-N and JFC-E to plan and execute barrier crossing training. 
 As is the case with other exaggerations of Iraqi capabilities, the briefings on 
Iraqi's forward defenses helped contribute to the Coalition victory by increasing 
preparation and undermined it by encouraging caution. They also complicated the 
planning of the breaching operation, both in terms of war planning and tactical 
operations.1051 Intelligence often provided detailed maps and estimates of the forward 
defenses which incorrect in detail, and sometimes reflected the result of the imagery 
dissemination problems and lack of standardized coordinates discussed in Chapter Five. 
There were gaps and errors in the material provided to such key commands as those of 
the US Marine Corps 6th Regiment and the British 1st Armored Division.1052 The I MEF 
had to bypass the entire theater and national intelligence system, and send officers to 
Washington to get accurate imagery of the Iraqi minefields in the forward area.1053 
 A US Marine Corps historian notes that,1054 

"It was the lack of real-time imagery that caused concern. Not until the last 
moment did field commanders see photo-images of the defenses to their front. 
Those defenses appeared to be uneven in strength, but the images did not show 
enough that wasn't already known or assumed to cause a redrafting of offensive 
plans. It was the enemy's potential that we would have been unwise to ignore. 
The Iraqi Army's defensive capabilities and tactics were well understood. 
Many of its commanders, officers, and soldiers were combat veterans from the 
Iran-Iraq War..." 
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 Combat commanders countered some of these intelligence problems by using their 
limited tactical assets and reconnaissance patrols. The I MEF, for example, was able to 
correct some of the errors in the intelligence it received by scouting out gaps and 
problems in the Iraqi defenses, and redirected its attack shortly before the beginning of 
the land attack to exploit a gaps in front of the I MEF line of advance.1055 However, 
interviews with British and US officers -- and an extensive series of walkthroughs on the 
battlefield immediately after the war -- indicate that Iraqi forward defenses were almost 
always significantly less formidable than US national and Coalition theater-level 
intelligence had estimated before the war. 
  At the same time, the weaknesses in Iraqi defensive concepts and in the way in 
which they were implemented, seriously weakened Iraq's ability to conduct land warfare, 
and reflected serious problems in the quality of Iraqi military leadership. It is still 
unclear how Iraq's senior commanders believed they could implement such a defensive 
concept effectively in the face of Coalition air power. Iraq's defensive concepts 
positioned Iraq's forces in ways that contributed to their vulnerability during the air 
campaign, and their rapid defeat when the ground phase of Desert Storm began. Static 
forward defenses, and deployment of regular armored and mechanized forces nearby, 
dispersed Iraq's forces over an extremely wide front, and helped deprive Iraq of any 
chance of providing such defenses with effective air defenses. 
 It seems that the Iraqi high command simply had no idea from its past wars of 
what air power could do, or how much more quickly Coalition armor could move than 
the infantry-dominated Iraqi forces. The cost of such misperceptions were clear even 
before the land offensive began. The "battle of Khafji" showed that Iraqi forces could 
not move in the open without being decimated by Coalition air forces. Long before that, 
the air campaign had cost Iraq its ability to support its forces with effective intelligence 
and reconnaissance capability -- which deprived Iraq's ground forces of any hope of 
effective battle management in reinforcing its forward defenses or in creating large 
formations that could coordinate effectively in defense or counterattacks.  
  The way in which Iraqi defenses were laid out and constructed created many 
tactical problems for Iraqi forces. Some defenses were well constructed. Many were 
badly laid out and only partially completed. Some areas had well laid out minefields and 
barriers, and others did not. Some fire trenches were filled with oil, some were damaged 
by air attacks and artillery, and others had simply never been fully completed. Some 
barriers were wide or high enough to be serious and others were not. In some areas, 
partial gaps existed in the defenses. In other areas, the supporting battalion-sized and 
brigade defenses in the rear were not complete, were poorly laid out, or were situated in 
ways that implied little effort to proper survey the terrain. It was obvious that Iraqi 
defensive capabilities were erratic and had some severe weaknesses  before the Coalition 
air and ground attacks.1056  
 Iraqi defenses often seemed to be defenses against infantry assault that were 
ineffectively adapted to dealing with armor, and with an enemy equipped with major 
combat engineering resources.1057 The weaknesses of these defenses again indicate that 
Iraq drew on its experience in fighting with Iran without asking whether this experience 
was relevant against a very different enemy,  that Iraq was unable to take account of 
either standard Soviet defensive doctrine or the experience of the Arab-Israeli Wars, and 
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that Iraq did not understand the problems such defenses could pose in terms of 
concentration of force once they were penetrated. 
 In comparison with Egyptian and Israeli fortifications in 1973, Iraqi defenses 
seemed to reflect a limited understanding of armor and anti-armored warfare, and of the 
speed and force with which mechanized forces could break through against such 
defenses.1058 In many areas, they lacked the depth to deal with armor and a war of 
maneuver. Interviews indicate that the Iraqi infantry forces manning these defenses also 
were badly under-equipped with night vision devises and with anti-armor weapons that 
could kill at long ranges. It is difficult to appraise the skill with which such positions 
could have been given artillery support because Iraq had lost so much artillery during 
the air campaign. Many of the defensive positions behind the defensive belts indicate 
that Iraq's pre-air campaign artillery assets were spread over too wide a front to achieve 
effective concentration of fire against advancing infantry -- much less heavily armored 
forces against which artillery has only limited lethality. 
 Further, Iraq's defenses had seriious operational weaknesses. Dispersing so many 
forces into forward defenses made it critical for Iraqi forces to reinforce them before the 
Coalition could achieve a major breach and thrust large armored forces into rear areas 
where they could freely maneuver. Any major mechanized penetration of the defenses 
confronted the Iraqi armored and mechanized forces with the fact that they had no way 
to determine the level of Coalition forces penetrating a given area, and suddenly 
confronted them with fluid mechanized maneuver warfare for which many Iraqi armored 
and mechanized units had limited real capability -- rather than with the mission of 
reinforcing static defenses. Iraq's method of defense almost certainly helps explain why 
its forces were defeated so quickly and why so many either became prisoners of war or 
retreated in a rout. 
 There are two lessons to be drawn from Iraq's forward defenses: 

o  One is the need to develop better intelligence means to accurately characterize 
and survey forward area barrier defenses. US Army, Saudi Army, and Marine 
Corps officers who had crossed the Iraqi defensive lines repeatedly indicated that 
they had been poorly briefed on what they faced, and had been given generalized 
pictures of Iraqi defenses that were not actually the defenses they encountered. 
These problems were made more serious by the exaggeration of Iraqi strength 
and ability to man and equip such belts. Although the Coalition did prove to need 
more breaching and mine clearing equipment in some areas, its speed of advance 
might have been higher and more decisive if JFC-N, I MEF, and JFC-E forces 
had had an accurate picture of the threat. 

o The second is the need to consider what kind of defensive barriers might actually 
help in the future. The Iraqi model is almost certainly not the way to achieve 
significant defensive capability against an armored force, and was wasteful in 
effort, men, and resources. It effectively created a prison camp for much of the 
Iraqi Army once it was penetrated because the Iraqi infantry in any one unit area 
were dispersed over such a wide area that they had no way to conduct a fighting 
withdrawal from penetrated positions.  
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Force Ratios and The Art Of Operations 
 There is no consensus in Western sources as to what Coalition and Iraqi force 
strength data to count in a force ratio comparison, or as to the force ratios involved. 
USCENTCOM planners estimate, however, that the force strengths in the theater of 
operations before the air campaign favored the Coalition by 1.8:1 in personnel, 1.2:1 in 
tanks, 1.3:1 in other armored vehicles, and 3.6:1 in aircraft. When these ratios were 
broken down by sectors or major line of attack, USCENTCOM planners estimated that 
the Coalition forces had a superiority of 1.4:1 along the main line of attack from the 
West and 1.3:1 along the line of the supporting attack through Kuwait. The 
Egyptian/Syrian force had a superiority of 1.4:1. The I MEF had a strength of only 
0.75:1, but was linked to the advance of the two groups of Arab forces. It was estimated 
that the US Corps closing in on the RGFC from the West would have a superiority of 
2.7:1 at the final objective, and that the US-British Corps would have a superiority of 
2.2:1.1059 
 Such force ratios, however, are at best crude measures of weapons strength and 
capability based on manpower and equipment numbers. They say nothing about force 
quality. While military experts normally estimate that it takes at least a 2:1 superiority in 
land force strength -- and generally 3:1 -- to conduct a successful offensive, the UN 
Coalition also had massive qualitative advantage.  
 These advantages were reinforced by another aspect of force capability that must 
be considered in any net assessment of Coalition and Iraqi land capabilities. The history 
of the land offensive shows that a superior war fighting doctrine and operational art 
helped the Coalition win so quickly and decisively. Because the Coalition had American 
planners and de facto American command, it was able to put many of the AirLand battle 
concepts discussed in Chapter Three into practice. Table 8.3 attempts to summarize 
these concepts, and the advantages that they gave the Coalition by using many of the 
phrases included in briefing aids used by the US before and during the Gulf War. Many 
of the phrases listed in this table may at first seem to be little more than usual list of staff 
college clichés and "buzz words," but their value is reflected throughout the history of 
the land offensive that follows. They are each significant lessons of war. 
 In fact, the cumulative importance of the differences in Coalition and Iraqi 
conceptual thinking and execution of the operational art  is perhaps the greatest single 
lesson of the AirLand battle. So is the importance of the Coalition's advances in 
synchronization, combined arms, and jointness. This becomes progressively clearer from 
a review of the final preparations for the land attack, and from a description of the key 
details of actual land combat. If the lessons of the air campaign are often technical, and 
focus on specific issues in executing the campaign, the key lessons of the AirLand battle 
are different. They lie in how the interaction between the different elements of the 
Coalitions forces produced synergistic effects. The Coalition's military performance was 
scarcely perfect, but its combination of the AirLand battle, high manpower quality and 
readiness, and superior tactics and technology proved remarkably decisive. In fact, some 
of the Coalition's problems were created by an exaggerated picture of Iraqi capabilities, 
and a battle plan that partially depended on Iraqi willingness to stand and fight.1060   
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Table 8.3 
 

Coalition Advantages in the Conceptual Approach to AirLand Warfare 
  
Advantages in Doctrinal Emphasis                     
o Initiative - to set or change the terms of the battle by offensive action.  
o Agility - the ability of friendly forces to act mentally and physically faster than the enemy.  
o Depth - the extension of operations in space, time, and resources.  
o Synchronization - the arrangement of battlefield activities in time, space, and purpose to produce 

maximum relative combat power at the decisive point.   
   
Advantages in Tactical Emphasis 
o  Exploit combined arms and combined operations, fully integrating the capabilities of all land, sea, and 

air combat systems. 
o  Rapidly shift and concentrate decisive combat power, both fire and maneuver, at the proper time and 

place on the battlefield.. 
o  Maintain high rates of maneuver  
o  Continuously exploit deception  
o  Strike at the enemy's strategic center, 
o  Remain within the enemy's decision cycle: Maintain a superior observation-orientation-decision-

action loop. 
o  Multiple simultaneous thrusts  
o  Decisive use of force through flanking  movements 
o  Integrate the application of firepower into the concept of maneuver.   
o  Integrate tactical fixed and rotary wing airpower into the tactical operations of land forces.                        
o  Sustained high tempos of continuous operations 
o  Avoid battles of attrition, attack the enemy's vulnerabilities 
o Keep the battlefield operation fluid 
o  Force the enemy to move in the desired direction  
o Maintain continuous operations 
o  Optimize all  capabilities  
o  Maximize night/limited visibility operations  
 
Advantages in Goals for Sustainment 
o  Anticipation,  
o  Integration,  
o  Responsiveness  
o  Improvisation  
 
Advantages in Training Goals and Methods 
o  Train to realistically implement doctrine and training. 
o  Coherent teams of trained professional forces. 
o  Realistic battle training at all echelons and levels of maneuver. 
o  Realistic night, and limited visibility training. 
o  Exploit high levels of readiness. 
o  Train to sustain through maintenance, repair, and logistics. 
o  Use training to test adaptation. 
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The Final Coalition Battle Plan1061 
 By the time the Coalition was ready to begin the land offensive, the Coalition 
battle plan was still basically the plan discussed in Chapter Two. Schwarzkopf and his 
Corps commanders had discussed different ways of employing a two Corps force. One 
included having the XVIII Corps conduct a breaching operation, with the VII Corps 
exploiting the breach from its rear. Another option was placing VII Corps to the West 
with XVIII Corps to its east. The final plan, however, called for XVIII Corps to be 
placed in the West, with VII Corps conducting its own breaching operations and launch 
a massive left hook from a more central position.1062 
 This plan is shown in Figure 8.3. The XVIII Corps was to attack to the West 
and deep into Iraq to control the main line of communication from east-to west along 
Iraq's Highway 8 and cut off Iraqi forces in the Kuwaiti Theater of Operations. The VII 
Corps was to conduct the main thrust of the Coalition attack to attack the Republican 
Guard Forces Command and envelope the Iraqi forces remaining in Kuwait. It was to 
attack to the east of the XVIII Corps, and west of the Wadi Al-Batin, and thrust 
northeast to decisively defeat the Republican Guards Forces and ensure that heavy Iraqi 
regular army forces could not regroup and counterattack. The VII Corps was able to 
take advantage of a gap that the Coalition discovered in Iraqi forces and move two 
armored divisions and an armored cavalry regiment to the west. The assignment of the 
1st Cavalry Division was to act as the theater reserve, guard against an Iraqi attack on 
Hafr al-Batin, and fix Iraqi forces in place. 
 The 24th Infantry Division (Mechanized) and 3rd Armored Cavalry Regiment, 
and the US forces in the VII Corps, were to conduct the critical  advance towards Basra. 
They were to avoid most of Iraq's forward and fixed defenses in the KTO during the 
first phase of their advance, envelop Iraq's forces in the KTO from the West, and 
destroy the three heavy Republican Guard divisions and the additional regular army 
heavy divisions that made up the Iraqi strategic reserve. This main thrust, which was 
sometimes called the "left hook" or "Hail Mary" plan, was intended to implement the 
AirLand battle doctrine, and exploit the impact of the air campaign while using air 
support operations, continuous 24 hour-a-day high tempo operations, and technologies 
like thermal sight, passive night vision systems and sights, and GPS to "own the night" 
and "own the desert."  
 To the west, the JFC-N, I MEF, and JFC-E were given the assignment of 
attacking north across the Iraqi forward defenses, encircling Iraqi forces in Kuwait, and 
liberating Kuwait City. The JFC-N was to seal off the Iraqi line of communication 
north from Kuwait City. The I MEF was to attack the Iraqi forces in its forward area 
and seize the Iraqi positions southeast of the city of Al-Jahara. The JFC-E was to attack 
the Iraqi forces on the Kuwaiti border near the coast and secure the key objectives 
along the coast south of Kuwait City. The Marine amphibious task force and British 
and US navies were to tie down the Iraqi forces near the coast with the threat of an 
amphibious landing. It was uncertain as to whether Iraq would attempt to hold Kuwait 
City, but the combined mix of JFC-N, I MEF, and JFC-E forces were to then encircle 
Kuwait City and the Arab forces in JFC-N and JFC-E were then to liberate the city.  
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 The ground attacks were to be carefully sequenced to try to confuse the Iraqis. 
The 6th French Light Armored Division, US 82nd Airborne Division, and the 101st 
Airborne Division in the XVIII Corps were to attack in the direction of the lower 
Euphrates and Baghdad at 0400 on G-Day (the first day of the ground attack) to secure 
the Coalition's left flank. The Marines were to attack at the same time, followed by the 
forces in JFC-E near the coast. The I MEF was to secure Kuwait west of Al-Wafrah, 
and to pin down and decisively defeat the Iraqi forces along its front, pin down Iraq's 
tactical and operational reserve in southern Kuwait, prevent any reinforcement of the 
Iraqi land forces in the west, and then block the retreat of Iraqi forces out of Kuwait 
and Kuwait City and help the forces of JFC-N and JFC-E in liberating Kuwait City. 
 Several aspects of this plan are of particular importance:  

o First, the timing of and success of the attack on the Republican Guards and 
ability to cut off the Iraqi forces fleeing north out of Kuwait determined 
important aspects of its success, which meant that the success of the XVIII and 
VII Corps determined the extent to which the Coalition could or could not 
definitively defeat the Iraqi forces in the KTO.  

o Second, the timing of the battle plan depended heavily on the assessment that 
most Iraqi forces would stand and fight, and that their retreat would be 
comparatively slow and enforced in battle. No other plan would have been 
prudent -- given the intelligence estimates of the time -- but the moment that 
more of the Iraqi forces in Kuwait fled north in a virtual rout, the success of the 
VII Corps in reaching its objective became more and more uncertain.  

o Third, the destruction of the Republican Guard forces depended on the 
assumption that they would engage and would not retreat northeast before the 
XVIII Corps and VII Corps could reach them. This too, however, was 
somewhat dependent  on Iraqi forces in the south holding long enough so that 
the Republican Guards would fully commit to the land battle.  

o Finally, assumptions seem to have been made that air power could help seal off 
the northern escape routes from the battlefield. These assumptions, however, 
depended in part on pinning down much of the Iraqi force in the KTO, on good 
weather and visibility over enough time for air power to be effective, and on 
analyses showing that Iraqi lines of retreat were fragile enough so that air power 
could play a major role in blocking them.  

 Collapse and a rout are rarely the most successful strategies in war, but they 
may have been the best strategy for Iraqi land forces in the KTO. As will be described 
shortly, the speed of the Iraqi collapse and retreat forced a number of important 
adjustments in the Coalition battle plan during the war. The Coalition's initial successes 
and the resulting rout led USCINCENT to accelerate the time table for the VII Corps 
attack by 15 hours, and the Coalition still became involved in a race to seal off the 
KTO south of Basra that it had only a limited prospect of winning. Iraqi forces in the 
KTO could run directly north to Basra up improved highways or through trafficable 
desert, and Iraqi forces in the north and northeast above Kuwait City had no reason to 
commit themselves to all out battle.  
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 As has been discussed in Chapter Seven, weather intervened to limit the 
effectiveness of Coalition air power, and Iraq's lines of retreat proved to be more 
successful than US air planners had estimated. On the morning the ground war began, 
rain, blowing sand, and smoke from burning oil wells made visibility poor. These 
conditions had a mixed impact on the battle. They helped enhance the advantages of the 
Coalition's land forces in night warfare capabilities, and in using infrared and thermal 
sensors. They did not affect some key intelligence platforms like the JSTARS. They did, 
however, restricted Coalition air interdiction and close support capabilities, and the 
movement of wheeled logistic vehicles. Coalition air power was often highly effective 
in spite of these problems, but it could not be exploited consistently with full 
effectiveness during much of the land offensive.  
  The detailed discussion of the land offensive that follows is filled with "might 
have beens" that reflect different interpretations of how the Coalition should have dealt 
with the Iraqi rout. Much of this attention focuses on the movements of VII Corps. Iraq 
might have been less successful in retreating if the VII Corps had been able to exploit 
the fact that Iraqi forces were weaker than intelligence anticipated by accelerating its 
"left hook" early in its attack as it did on the last day.  
 USCINCENT attempted to compensate for the early collapse of Iraqi forces by  
wheeling VII Corps to the east much sooner than planned, issuing a series of orders to 
VII Corps to step up its advance, assigning the US 1st Infantry (Mechanized) Division 
to support the VII Corps advance, releasing the US 1st Cavalry Division from a reserve 
function to that of an attack force to Tuesday morning, February 26.  Preparation were 
also made at the Corps level, and possibly within USCINCENT, to prepare the 101st 
Airborne Division of the XVIII Corps for an air assault to block the exists north of 
Basra on February 27. However, the combined forces of VII Corps and XVIII Corps 
did not block the escape routes to Basra out of the KTO in time to win total victory, and 
the decision was taken to end the war without conducting an air assault to block the 
exits north of Basra.1063 
 At the same time, the records currently available on the detailed movements 
during the land offensive indicate that it is much easier to demand higher rates of 
movement once a war is over than it was achieve them during the battle. The distances 
were long, and the XVIII and VII Corps succeeded in executing the longest and fastest 
sustained armored advance in history. The Republican Guard and Iraqi regular army 
forces in the area were stronger than US intelligence had estimated when the land 
campaign began. The timing was critical, and the number of additional Iraqi forces that 
could have been trapped is uncertain, and any envelopment that left a de facto sanctuary 
in Basra ensured that a significant number of Iraqi forces would escape.    
 Some analysts have also argued that the Coalition might also have been more 
successful if JFC-N had carried out its mission aggressively or on schedule. As has 
been discussed in Chapter Three, Egyptian forces faltered and Syrian forces did not 
commit. At the same time, it is unclear how many more Iraqi forces really would have 
been trapped if JFC-N had advanced more aggressively. The advance by I MEF and 
JFC-E probably drove so many Iraqi forces north that JFC-N would have had to 
advance more quickly than planned to achieve a decisive impact. 
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 These issues are discussed in more detail in the day-by-day analysis of the battle 
that follows. At the same time, there are certain elements of the theater of the absurd in 
trying to blame the war plan, given commanders, or given groups of Coalition forces for 
the fact that the Iraqis were not fully enveloped. The land campaign was one of the great 
successes of military history, and the limits to its success were largely a function of 
political decisions as to how to end the war and the fact that the enemy in central Kuwait 
and the northern KTO  could often flee the battlefield more rapidly than the Coalition 
could advance.  
 Iraqi forces faced a much easier task in fleeing north than the Coalition did in 
sealing off Iraqi forces. The choice of timing in ending the war was political, not 
military. If the Coalition had wanted to use air power to kill far more Iraqi troops it 
could easily have done so by changing the way in which it attacked the Iraqi forces in 
the KTO and by bombing Iraqi forces around Basra. Many of the Republican Guards 
would have escaped unless the Coalition chose to advance deep into Iraq, but the 
Coalition could have destroyed all of the elements of the Hammurabi Division that 
remained in the theater, 101st Airborne Division could almost certainly have forced 
many more Iraqi units to surrender by blocking the exits out of Basra on February 28. 
Grand strategy -- or lack of it -- was made in Washington.  
 More broadly, would Hannibal have failed at Cannae if most of the Romans had 
run away after the first clash, and would the Romans have been deemed the victors? 
Would Lee really have won if he had suddenly fled to North Carolina and would Grant 
then have failed?  Blaming the victor for failing to anticipate the enemy's sudden 
collapse, and defining routs as a form of successful battle, is probably not going to 
emerge as a lesson of war. 
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Figure 8.3 
 

The Final Coalition Attack Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Department of Defense, Conduct of the Persian Gulf War: Final Report, 
Department of Defense, April, 1992, p. 339. 
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Preparing the Battlefield1064  
 As Chapter Seven has described, the Coalition flew more than 35,000 sorties 
against Iraqi forces in the KTO, and more than 5,600 against the Republican Guards 
Forces Command in preparation for the land offensive.1065 It carried out a wide range of 
special purpose missions. Many aircraft struck at the Iraq's artillery and positions in the 
forward area. B-52s dropped bombs on UIraq's forward defenses. F-117A strikes were 
made against the pumping stations (Iraq intended to use to fill its trenches with oil to 
create "fire trenches" once the Coalition attacked), fuel-air explosives to try to detonate 
mines, and napalm to burn trenches already filled with oil. The US Navy moved three 
carriers forward into the Gulf, and many Coalition air units devoted most of their 
resources to preparing for the land attack in the forward area. For example, the 3rd 
Marine Air Wing (3rd MAW) used its AV-8Bs, F/A-18s, and UAVs to target and attack 
Iraqi artillery, armor, and forces in central and southern Kuwait, and by February 3, 
1991, it was concentrating almost exclusively on preparing the battlefield.  

Focusing on Iraqi Artillery 
 This preparation scarcely stopped with airpower. Coalition artillery, the MLRS, 
and attack helicopters were used to attack Iraqi artillery concentrations, and US Army 
and Marine Corps forces conducted counter-artillery raids.  These attacks were given 
priority by ARCENT because Iraq's artillery was seen as its best developed combat arm, 
as its only surviving method of bringing firepower to bear on the Coalition forces 
breaching and penetrating Iraq's defensive belts, and as the one arm that might slow the 
Coalition advance.  
 The main target of this counter artillery effort was the "third belt" of towed 
artillery fire points about 14 to 20 kilometers north of the main Iraqi forward berm, 
which were supported by Iraqi forward observers and by a series of 40 foot observation 
towers. While this was scarcely a sophisticated reconnaissance system, it gave Iraqi 
observers about 15-26 miles of coverage in some areas, and the small thin towers made 
difficult targets for artillery and aircraft.  
 The US attacked these towers with laser-guided Copperhead artillery shells on 
February 7, and followed the attack with cluster bombs. Seven key towers were quickly 
destroyed, and the Iraqis lost their "long range targeting system."1066 In addition, the 
Coalition used aircraft, attack helicopters, tube artillery, and the Multiple Launch Rocket 
System (MLRS) to attack Iraqi artillery. For example, on February 13, three MLRS 
batteries moved forward to the berm at dusk and fired 216 rockets and two batteries 
fired 140,000 bomblets on Iraqi artillery positions. The third battery, directly linked to a 
Q-37 counterbattery radar stood by in support, ready to fire another 70,000 bomblets in 
counterbattery fire. The Iraqis did not, however, engage at this time, during massive US 
attacks on Iraqi artillery on February 16-17,  or later. As the US Army history of the war 
noted,1067 

"In this engagement and in all subsequent artillery ambushes executed before 
G-Day, the Iraqis never took the bait. Relief among VII Corps artillery men 
was mixed with curiosity. What had happened to Saddam's most fearsome 
arm?...In a word, Saddam's artillery men had simply failed to make 



Lessons of the Gulf War 537 

technological improvements in their over-the-hill gunnery that had been 
available for 20 years."  

  The only major problem that Coalition artillery encountered during this period 
was targeting. Wide area satellite coverage could only locate targets within 400 meters, 
and artillery needed a precision of 100 meters. This meant that every target found on 
imagery had to be confirmed and located by a second and more accurate source. The US 
attempted to use UAVs to provide this information, but then lacked the assets for battle 
damage assessment. JSTARS also presented problems because the data it provided on 
moving targets required an immediate response to attack the target before it moved out 
of the area. As one US Army history of the war noted,1068 

"The many layers of bureaucracy charged with integrating the indirect fire 
support function frustrated early attempts  to establish a responsive indirect fire 
support program. Too often, important targets such as FROG rocket battalions 
moved before they could be targeted. Once struck, BDA was still a problem 
and the VII Corps was never able to determine accurately how many tanks and 
artillery pieces remained in its path... (senior commanders) empowered junior 
officers to order indirect fire strikes themselves."   

Psychological Warfare and Deception 
 The Coalition stepped up its psychological warfare efforts, and deception efforts 
during the 30 days before G-Day. It is unclear how much effect these psychological 
warfare efforts really had in motivating Iraqi forces. The data based on prisoner of war 
interviews that describe the effectiveness of the psychological warfare effort are 
somewhat similar to the interview data used in assessing the impact of B-52 raids -- they 
do more to indicate that the questioner was looking for a given answer than indicate that 
they really measure Iraqi attitudes. Efforts like helicopters flying loudspeaker patrols 
seemed to have had particularly uncertain effects, while dropping large numbers of safe 
conduct and surrender leaflets do, however, seemed to have helped prepare Iraqi forces 
to desert or surrender once the air campaign or land offensive motivated them to do so. 
 In addition to the amphibious raids and feints discussed in Chapter Nine, the 1st 
Cavalry Division conducted a series of feints, artillery raids, and movements in the 
direction of the Iraqi forces near the Wadi Al-Batin. Communications, air movements, 
and covert activities were used to try to convince Iraq that US Army forces remained in 
place, and that a false military headquarters was created with simulated message traffic 
and "convoys" creating large trails of dust.1069   
 At the same time, VII Corps and I MEF forces conducted combined arms raids, 
and deception efforts. The British 1st Armored Division conducted a deception plan to 
make the Iraqis believe it was still on the coast of the Gulf when it actually had moved 
350 miles to the west to join the VII Corps. The I MEF also created a "Task Force Troy" 
that spent 10 days before G-Day conducting false communications, building dummy 
positions, and raiding Iraqi forces in the Al-Wafrah area, and also used a small force of 
armor, infantry, reconnaissance units, engineers, US Navy Seabees, and Army 
psychological warfare experts to create the illusion of a much larger force.1070  
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 Ironically, the "battle of Khafji" on January 29, seems to have reinforced the 
effect of the Coalition deception effort, as did some Coalition maneuvers designed to 
stop any Iraqi raids across the border. Some prisoner of war interviews indicate that the 
success of the Coalition counterblow -- and small clashes between the advancing Iraqi 
forces and US Marine units near Al Kirbit, and the movement of the 6th Marine 
Regiment into the border area south of Al-Wafrah on January 30 -- led Iraq to believe it 
had encountered much larger Coalition forces than were ever in the area.  
 According to some US estimates, these deception activities helped to keep up to 
five Iraqi infantry divisions and an armored division in place and away from the VII 
Corps area of attack, although it is not clear that Iraq had the capability to move or could 
have removed so many forces from its defenses in Kuwait without fatally weakening 
them.1071 

Probing and Blinding Iraqi Forces 
 Iraq's failures to aggressively conduct forward patrols and reconnaissance 
activity,  to secure important observation posts, to develop an effective method of 
screening its forward defenses, and to train, organize, and equip its forward elements 
with sensors and night vision devices had been a major weakness in Iraqi military 
capabilities during the Iran-Iraq War. Iraq did only slightly better during the Gulf War. It 
set up command and observation posts during Desert Shield and the air campaign, and 
conducted patrols, although these activities were often badly structured and equipped, 
and some infantry units in the forward area had evidently learned little since the Iran-
Iraq War. Given the fact that these activities were Iraq's only way of compensating for 
its lack of more sophisticated intelligence and reconnaissance, Iraq failed to carry out the 
level of effort needed, and failed to do what it did do effectively. 
 In contrast, the Coalition carried out aggressive reconnaissance activity during 
the period before G-Day. Coalition ground forces extensively probed Iraq's forward 
defenses  during the air campaign. They were able to supplement  national and theater 
intelligence with more accurate pictures of the specific Iraqi barriers in given areas of 
attack, and were able to conduct long-range reconnaissance, probes, and patrols. At the 
same time, Coalition forces carried out aggressive counter-patrol activity to deprive Iraq 
of similar intelligence. The 1st Infantry Division, for example, engaged 20 Iraqi tanks 
and infantry in the forward area of the VII Corps. Such attacks made Iraq's weak 
structure of forward observation posts in the area even weaker.1072 
 US Army and US Marine Corps scout, aviation, and special operations 
helicopters and aircraft carried out a series of armed reconnaissance missions in the 
forward area. US Army and Marine Corps helicopters carried out extensive missions -- 
many at night -- against Iraqi observation posts, command posts, and light air defense 
positions. For example, AH-64s in the 101st Airborne Division began a cross-border 
reconnaissance mission on February 15, supported by EH-60 Quickfix and EF-111 
electronic warfare aircraft. These helicopter attacks used guided weapons like Hellfire 
and the laser-designated Copperhead artillery round to attack Iraqi positions and bunkers 
-- and Iraqi troops surrendered to attack helicopters on several occasions.1073  
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 British Special Air Service (SAS), Saudi rangers and paratroopers, and US 
Special Force Groups succeeded in manning forward observation posts, and patrolled 
the border to provide early warning of an Iraqi attack. As G-Day neared, special forces 
began to operate deep inside Iraqi territory, and special task groups like the US 3rd 
Special Forces Group began to carry out long range patrols with low-light cameras and 
probing equipment to map armored trafficability and specific lines of advance. SAS 
units watched for Iraqi reinforcement and movement activities. US Navy SEAL units 
carried out reconnaissance operations and mine-clearing operations near the coast in 
Kuwait. 
 Efforts to use special forces to probe even deeper into the Iraqi rear were not as 
successful. For example, eight special forces teams flew into Iraq on February 23, but 
they were unable to find sites to hide in, in the open barren terrain, and teams that 
attempted to dig  and hide in cultivated areas were discovered by inquisitive farmers. 
This experience is a lesson in what  HUMINT can and cannot do in countries and terrain 
where it is impossible to use natives or act as natives.1074 
 At the same time, the value of these reconnaissance activities is also a lesson of 
the war. They were able to partially compensate for the failure of US national and 
theater level intelligence documented in Chapter Five, and they helped pin down Iraqi 
forces and suppress similar Iraqi reconnaissance activity. Interviews indicated that they 
could provide good coverage in selected parts of the forward area, although such data 
had inevitable limitations, and could not be effectively integrated into a broader picture 
of the battlefield.  

Probing Into Iraq 
 The XVIII Corps carried out several aerial and vehicle raids into Iraq to strike 
observation posts, and command bunkers, artillery, and armor before G-Day.  On 
February 20, for example, the 101st Airborne Division's aviation brigade destroyed 15 
Iraqi bunkers with air and TOW missile fire. By February 22, the helicopters of the 82nd 
Airborne Division were also penetrating deep into Iraqi territory.1075 The VII Corps sent 
the 2nd Armored Cavalry Regiment nearly 15 kilometers forward into Iraq to protect 
engineers that cut holes into Iraq's defensive belts and forward berm.   
 The VII Corps used the 1st Cavalry Division and Corps Artillery to attack Iraqi 
artillery units near Wadi al-Batin. This kind of raid protected the movement of the VII 
Corps and reinforced the deception operation by giving the Iraqis the impression that the 
US was preparing for a main attack in the area. It also, however, involved substantial 
risk. The last of these raids occurred on February 20, and elements of the 1st Cavalry 
Division ran into an ambush by carefully positioned Iraqi AT-12 100mm anti-tank guns 
-- losing three men and nine wounded in the raid.1076  
 Probes into Iraq were particularly important in the I MEF area because the force 
would have to advance directly through the Iraqi barriers. From mid-January on, the I 
MEF maintained observations and signals intelligence positions in the forward area, and 
deployed reconnaissance teams and light armored vehicles to observe the border and 
screen the movement of the 1st and 2nd Marine Divisions. Beginning on January 17, 
these probes led to a series of clashes with Iraqi forces in the forward area. During 
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January 20-31, the I MEF carried out a series of combined area raids in the border area. 
These raids were designed both to support the deception operation and test Iraqi 
capabilities. At the same time, Marines in forward observation posts called in AV-8Bs to 
attack Iraqi artillery and Marine Corps UAVs were used to locate other targets. In the 
middle of the air campaign, the Marine Corps was already engaged in a low level battle 
on the ground.  
 Reconnaissance teams from both Marine divisions moved into Kuwait a week 
before the ground battle began. On the night of February 21st, two regimental-sized task 
forces of the 1st Marine Division infiltrated into Kuwait and remained there until G-Day. 
These forces concealed themselves during the day, cleared mines and obstacles, and 
killed Iraqi forward observers during the night. It is not clear whether they were largely 
undetected, or whether Iraqi infantry forces failed to respond, but they were able to 
position themselves to support the mechanized attack that began on G-Day (February 
24). 
 The 2nd Marine Division had relocated to an attack position only a few 
kilometers from the Iraqi defenses. The two Iraqi defensive belts in this area were also 
only 2-3 kilometers apart, and were in Kuwait's Umm Qudari oil field. These defenses 
had reasonably good mine fields, trench lines, fire trenches, berms and forward outposts; 
however, the 2nd Light Armored Infantry Battalion of the division was still able to cross 
into Kuwait and carry out a mission to eliminate Iraqi forward observers and the 
defenses in front of the first belt.   

G-Day: February 24, 19911077 
 The land phase of the war began in rain and darkness at 0400 local time on 
February 24, 1991 -- after days of debate over its precise timing and the probable 
weather it would encounter, and after a last minute Soviet-Iraqi peace initiative.1078 The 
weather debate, which centered around the availability of air support, was resolved 
when clearer weather appeared. The peace initiative debate came from a Soviet 
sponsored effort that led Iraq to propose withdrawal from Kuwait over a six week 
period -- which would have given Iraq time in which to attempt political maneuvers, 
confront the Coalition with a vast effort in maintaining ground force capabilities, and 
then end in a deadline during a worse part of the year for a land battle -- and a demand 
that all sanctions end when two-thirds of the Iraqi force had withdrawn.   
 The US countered with a demand for Iraqi withdrawal in four days (which Iraq's 
retreat in the face of the Coalition land offensive later proved was fully feasible), 
immediate withdrawal from the defensive belts in the forward area, return of all 
prisoners of war, and withdrawal from Kuwait City in two days, and disclosure of all 
mine fields and booby traps. This US demand caused some divisions within the 
Coalition. The deadline for Iraqi withdrawal was extended to a week at British and 
French urging, and France pressed to extend the deadline for an Iraqi response.  
 At this point, however, Iraq set Kuwait's oil fields on fire -- doing billions of 
dollars worth of further damage to Kuwait. Close to 150 oil wells were set on fire, 
while others were allowed to spill oil into the desert. Iraq also destroyed equipment at 
Kuwait's major processing centers at Ash Shuaybah and Mina al Ahmadi. These Iraqi 
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actions led President Bush to reject any further extension of the deadline and delay of 
the land battle.  The oil fires also changed the character of the fighting, making it 
more difficult to conduct air operations, but altering visibility on the battlefield in ways 
which enhanced the Coalition's advantage in using thermal sights and night vision 
devices. Like the battle of Khafji, Iraq's adventure into large scale environmental 
warfare ultimately did far more harm to Iraq than good. It deprived it of outside 
political support, it ended efforts to negotiate a peace without a devastating land battle, 
and it gave the tactical advantage to the enemy.   
 The Coalition began this land battle by attacking along a broad front ranging from 
Khafji on the Persian Gulf to positions north of Rafha on the Iraqi-Saudi border.1079 As 
Figure 8.4 shows, US, British, and French armored forces thrust north in an arc north 
and east of the Iraqi positions in Kuwait and along the Iraqi-Saudi border, and 
advanced towards the Iraqi city of Salman, west of Kuwait, and towards Nasiryah on 
the Euphrates river. Other forces, largely consisting of the Saudi Army, Egyptian units, 
and the US Marine Corps moved north up the coast towards Kuwait City, Wafrah, and 
Al-Jahrah. 
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Figure 8.4 
 

The Initial Coalition  Attack on G-Day (February 24, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. I-39 
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 The Thrust by the XVIII Corps 
 By G-Day, the XVIII Corps totaled about 115,000 soldiers, 4,300 tracked 
armored vehicles, and 21,000 wheeled vehicles. The core of its strength was the US 
force component, which had built-up to 107,300 men, 18 infantry battalions, 718 tanks, 
444 howitzers, 63 MLRS launchers, 18 ATACMS, 1,494 armored fighting vehicles 
(including 56 M-551A1 Sheridans and 567 M-2/M-3s), 368 TOW vehicles, 227 attack 
helicopters, 741 support helicopters, 24 Patriot launchers, 24 IHawk launchers, 117 
Vulcan AA guns, and 320 Stinger teams.1080  
 The XVIII Corps had the most complex mix of missions and tasks of all of the 
Coalition forces. As is shown in Figure 8.5, these missions called for the Corps to 
penetrate 260 kilometers into Iraq to the Euphrates River, prevent Iraqi reinforcement 
into the KTO via key Euphrates River crossings at Samawah and Nasiryah, cut the key 
Iraqi line of communication along Highway 8 to Baghdad, help seal off the Iraqi forces 
in the KTO, and help VII Corps defeat the Republican Guards.   
 The 6th French Light Armored Division led the attack -- advancing in two groups 
called Group West and Group East, and supported by the 2nd Brigade of the 82nd US 
Airborne Division and the 27th US Engineer Battalion. By this time, the 6th French 
Light Armored Division had about 9,860 men out of the 16,500 French military 
personnel in the region (including those in Djibouti and at sea), with another 180 in 
support in Riyadh. It was far smaller than most US Army units, and had about 160 
armored fighting vehicles, including 40 AMX-30 tanks and 18 155mm howitzers. It did, 
however, have 120 helicopters, of which 60 were equipped with anti-tank missiles.1081 
  The remaining two brigades of the 82nd Airborne Division attacked by land 
along the western boundary of the Corps, and the 101st Airborne Division launched an 
air assault to the east of the French force that was designed to penetrate quickly to the 
Euphrates, defeat or destroy any Iraqi forces in its way, and turn east to create a 
blocking position north of Al Basra. The 24th Infantry Division (Mechanized) was to 
attack through the Iraqi forces to reach the Euphrates and turn east to attack the 
Republican Guards. The 3rd Armored Cavalry Regiment, on the eastern boundary of 
the XVIII Corps zone, was to secure the Corps' flank and maintain contact with the VII 
Corps.1082 
 Advance elements of the French 6th Light Armored Division had already pushed 
forward to a sand escarpment in Iraq on February 23. Scouts from the division crossed 
that border at 0400. The division's main combat elements began to move at 0530, and 
crossed the border at 0730. They advanced north in two lines, and their objective was 
the small Iraqi airfield at As-Salman, about 90 miles away. The French crossing was 
unopposed, but proceeded slowly. There were sandstorms and rain, and the French 
experienced problems with their wheeled vehicles whose tires often could not survive 
the hard desert terrain.1083 
 Some observers felt that the advancing French forces slowed down too much 
when they came under artillery fire from encountered elements of the Iraqi 45th 
Mechanized Division, although such Iraqi fire was comparatively light and was 
directed against preplanned targets in ways that made it ineffective. It is unclear this 
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was the case. They only seem to have delayed long enough for the French and US 
Army forces to provide artillery support and counter-battery fire using counterbattery 
radars. The 6th French Light Armored Division then used Gazelle attack helicopters 
and AMX-30 tanks to attack the Iraqi tanks and bunkers in the forward area and 
captured 2,500 prisoners. The division moved to the southern part of its first objective 
(Rochambeau) during the afternoon, and took its first objective within seven hours.  
 What is more controversial is that the division paused to camp for the night 
before it moved on towards As Salman. The French commander felt that the 6th French 
Light Armored Division could not continue its advance because an Iraqi company-sized 
unit with artillery was still in Rochambeau, there was a risk of mines, and the division 
was burdened with 2,000 prisoners of war. The French force was also not as well 
equipped with night vision equipment as the US and British forces. Nightfall came at 
1800, and a sand storm began shortly afterwards -- sometimes reducing visibility to 20 
meters. This presented serious problems for French forces. It is not clear that the US 
command in the XVIII Corps fully understood this situation, but it is clear that it urged 
the French commander to continue advancing.1084  
 The 101st Airborne Division had built-up to more than 6,000 soldiers, 200 
helicopters, and 1,000 vehicles by G-Day. Its advance was delayed by fog over its 
initial objective from 0500 to 0727, but corps artillery and multiple rocket launchers 
began to fire on Iraqi forces in its path, and the 101st then attacked with a massive 
helicopter force of AH-64 and AH-1 attack helicopters, 60 UH-60s, and 40 CH-47 
transport helicopters. These forces were supplemented by the 18th Aviation Brigade of 
the XVIII Corps.1085  
 This air assault flew 93 miles into Iraq -- about half-way to the Euphrates -- and 
seized objective Cobra by 10:39. This movement involved some 300 helicopter sorties. 
The 3rd Brigade of the 101st Airborne Division then refueled and flew forward and 
attacked a position on Highway 8 at 1508.1086 While there were occasional fire fights, 
the Iraqis in the operating area of the XVIII Corps put up little sustained resistance, 
were poorly organized, and soon began to surrender in large numbers. As a result, the 
101st Division took 500 prisoners and was able to quickly turn Cobra into a major 
forward operating base and refueling point for the XVIII Corps.1087  
 At the point the air assault began, the combat and service support forces of the 
101st Airborne Division began to move a 700 vehicle convoy north along a road carved 
out by the division's engineers, to link up with the heliborne force at the new forward 
base at Cobra. These movements began a process of supply that moved some 380,000 
gallons of fuel to the base by the end of G+2. It turned Cobra into the forward base the 
XVIII Corps needed to move attack helicopters and infantry to Highway 8, and to 
eventually launch a total of eight attack helicopter battalions and cavalry squadrons 200 
kilometers east to attack the Iraqi forces that fled across the Al Hammar causeway on 
G+3.      
 By the evening of the 24th, the 101st Airborne Division had moved 170 miles and 
had succeeded in cutting Highway 8.1088 In addition, the artillery preparation for the 
attack and the probes into Iraqi forces produced little Iraqi response, and confirmed the 
fact that the air campaign and preparation of the battlefield had been highly effective in 
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weakening Iraq's forward defenses, that the deception plan had worked, and that the 
Coalition had achieved tactical and operational surprise. Further, near midday, 
USCENTCOM learned from the Kuwaiti resistance that the Iraqis had blown up the 
desalinization plant in Kuwait City -- a strong indication that they intended to retreat 
since this was their main source of water. 
 These events led Schwarzkopf to exploit the accelerating tempo of the Coalition 
attack. He requested the advice of subordinate commanders as to whether the attack in 
other sectors could be advanced in time. With the exception of the Egyptian 
commander in JFC-North, they agreed that the attack could be advanced -- provided 
that they had time to attack the Iraqi forward defenses in daylight.1089 As a result, 
USCINCENT ordered the 24th Infantry Division (Mechanized) and the 3rd Armored 
Cavalry Regiment of the XVIII Airborne Corps to attack at least five hours ahead of 
schedule, and the VII Corps to attack 15 hours ahead of schedule -- at 1500 hours on G-
Day versus planned times as late as 0400 hours on G+1. The race against the rout had 
begun.1090  
 The 24th Infantry Division (Mechanized) had similar success. It was one of the 
heaviest combat formations employed during Desert Storm, and illustrates just how 
many elements of combined arms were integrated into major US combat formations. 
The 24th Infantry Division (Mechanized)  had been reinforced to create a combat team 
with 25,000 men in 34 battalions, with a total of 1,793 tracked vehicles and 6,566 
wheeled vehicles. Its equipment included 249 M-1 tanks, 218 M-2/M-3 Bradleys, 843 
M-1113 APCs, 91 LTV TOW vehicles, 24 8" self-propelled howitzers, 90 155mm self-
propelled howitzers, 60 4.2" self-propelled mortar carriers, 36 MLRS, and 182 special 
purpose track vehicles. Its helicopter strength included 19 AH-64s, eight AH-1s, seven 
OH-58Ds, 24 OH-58Cs, 18 UH-60s, three EH-60s, and 11 UH-1s.1091 
 The 24th Infantry Division (Mechanized), along with the 3rd Armored Cavalry 
Regiment of the XVIII Airborne Corps, moved across some of the most rugged terrain 
in Iraq to seize key objective areas West of the VII Corps zone.1092 The three brigades 
of the 24th Infantry Division (Mechanized) moved forward with three brigades abreast 
while its armored cavalry squadron screened its front. It attacked using a "battle box" 
formation where armored cavalry provided a screen about 5-10 miles in front, and four 
companies or mixes of platoons dispersed into "corner" positions with tank and Bradley 
units in the forward corners, and company or smaller units securing the flanks. The 
commander, and support and supply elements remained inside the box. These "boxes" 
could move forward in "jumps" of about 40 miles, and were 4-5 miles wide, and about 
15-20 miles from front to rear.1093  
 The division, however, met almost no initial opposition. It was able to advance 
for about 50 miles at speeds of 25-30 miles per hour. In the process, it rapidly 
demonstrated the value of its night vision systems, thermal imaging systems, GPS 
receivers, and other electronic navigation aids.  By the end of the day, the 24th Infantry 
Division and 3rd Armored Cavalry Regiment had seized objectives 75 miles into Iraq, 
and had captured nearly two hundred prisoners. 
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Figure 8.5 
 

The XVIII Corps  Attack on G-Day (February 24, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 362 
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 The Thrust by the VII Corps 
 By G-Day, VII Corps had a total of approximately 146,000 soldiers, 1,220 M-1 
tanks, 6,600 tracked vehicles (including 1,046 M-2/M-3s), and 32,000 wheeled vehicles. 
While each of its divisions had a different total manning and equipment strength, its 
heavy armored divisions were the heaviest formations employed during Desert Storm. 
Each such division had approximately 22,500 men, 350 tanks, 285 Bradleys, 115 
howitzers, 36 MLRS fire units, 36 AH-64s, and 44 other helicopters.1094 
 The US 1st Armored Division, for example, had 17,428 personnel assigned, and 
4,806 attached for a total of 22,234. Its equipment holdings included 353 M-1A1s, 286 
M2/3 Bradley, 90 M-109 self-propelled howitzers, 24 M-110 8" howitzers, 29 MLRS 
fire units, 9 ATACMS, 36 AH-64 attack helicopters, 8 AH-1 attack helicopters, 6 OH-
58 and 6 UH-60 helicopters, 24 Chaparral AA weapons, 24 Vulcan AA weapons, 84 
Stinger manportable surface-to-air missiles, 25 ACE and 8 engineering vehicles,  16 
AVLMs, and 6 Fox chemical detection vehicles. This gave it a total of 129 aircraft and 
9,175 vehicles: 1,941 tracked and 7,234 wheeled.1095 
 To put these US heavy divisions in perspective, the Tawakalna Division of the 
Republican Guards had an authorized strength of two armored and one mechanized 
brigades and an artillery unit.1096 At the time the war began, US intelligence estimated 
that the Tawakalna had a total authorized strength of 9,439 men, 312 T-72 tanks, 177 
BMP armored fighting vehicles, 54 GCT 155mm guns, 36 M-46 130mm gun howitzers, 
and 18 D-30 122mm howitzers.  
 These totals indicate that the Iraqi divisions were far inferior to the US divisions 
in everything but tank strength. In most actual battles, the US was also able to fight 
most Iraqi forces one brigade at a time. This created force ratios which were even more 
favorable to the US. The most powerful Iraqi brigades were the Republican Guard 
armored and mechanized brigades. The armored brigades of the Tawakalna Division 
had an authorized strength of about 2,205 men, 134 T-72M1s, and 35 BMP-1(2)s. The 
mechanized brigades of the Tawakalna Division had an authorized strength of about 
2,259 men, 44 T-72M1s, and 107s BMP-1(2)s. The actual holdings of such forces after 
the air campaign varied by unit and their strength is unknown. 
 The VII Corps had two major missions: To destroy or defeat the three heavy 
Republican Guards Divisions in the Republican Guards Forces Command, (RGFC) and  
advance to the east in parallel with the movement of the XVIII Corps, and complete a 
double envelopment of Iraqi forces in the KTO. The outline of the VII Corps attack 
plan is shown in Figure 8.6, and called for a feint and development.  
 The 1st Cavalry Division, which was still acting as a Corps reserve, was to make 
an attack along the Wadi Al-Batin, dividing Iraq from Kuwait, to focus the attention of 
Iraqi commanders on a false line of main attack and pin down the concentration of Iraqi 
infantry divisions in the area. The 1st US Infantry (Mechanized) Division, or "Big Red 
One" was to move across the Iraqi defensive belts and berm in lightly defended center 
of the VII Corps zone, while the  2nd Armored Cavalry Regiment and the 1st and 3rd 
Armored Divisions were to move around the western side of the Corps zone where 
there was little Iraqi presence. The British 1st Cavalry Division was to pass through the 
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breach created by the US 1st Infantry Mechanized) Division and attack the Iraqi 
armored division in the Corps zone to prevent it from attacking the flank of the Corps' 
advancing forces.   
  These were complex battle plans, and advancing the attack time of the VII Corps 
by 15 hours was not easy. The VII Corps had contingency plans to attack earlier than 
originally planned, but virtually all of its detailed planning had assumed that the attack 
time would be at 0600 on G+1. The timing was predicated on the assumption that the 
delay would convince Iraqi commanders and Saddam Hussein that the main line of 
advance was the I MEF, and ensure that Iraq would not shift its heavy forces towards 
the "left hook" of the VII Corps. They now were being asked to attack as early as 1200 
on G-Day -- although the actual assault began several hours later.  
 In addition, advancing the time of its attack meant that the VII Corps faced 
problems in ensuring that there would be sufficient daylight to complete its initial 
breaching operation. As a result, it had to reduce a planned three hour artillery fire 
support program to 30 minutes of actual fire. This artillery fire began at 1430, and 
involved something approaching a Soviet-style fire plan. Three field artillery brigades, 
two divisional artillery groups, 13 tube artillery battalions, and 10 MLRS batteries fired 
11,000 rounds and 414 rockets (with a total of 600,000 bomblets) into a 20 by 40 
kilometer section of the Iraqi front. A total of 350 howitzers covered the attack, with 22 
howitzers per kilometer of front.  
 This US artillery fire was concentrated on Iraqi forward positions and the C2 
facilities facing the 1st Infantry (Mechanized) Division, and the reserve positions 
behind the Iraqi defense belts came under sustained air attack. The effectiveness of the 
fire is indicated by the fact that UAV coverage that morning had found that the Iraqi 
48th Division still had 87 guns out of 100 after the air campaign, but none were 
operable after the artillery attack.1097  
 The 2nd Armored Cavalry Regiment -- followed by the 1st and 3rd Armored 
Divisions -- moved forward with a protecting screen of A-10s.1098 It achieved enough 
tactical surprise to advance before the Iraqi armor could reinforce their forward 
positions, and met little resistance. One soldier in the leading elements of the 2nd 
Armored Cavalry Regiment described his fear of the initial breaching operation as "the 
fear of nothing," and the 2nd Armored Cavalry Regiment succeeded in making made a 
deep penetration around the western flank of the Iraqi Seventh Corps.1099   
 The advancing US forces quickly overran the Iraqi defenses and advanced 
northeast along the "bowling alley" toward the Republican Guard Forces Command. 
They ran into supply problems because fifteen of the regiment's ammunition tractors 
could not move ammunition forward through the sand in the berm. However, VII Corps 
provided ammunition supply via CH-47, in spite of an ongoing sandstorm. As a result, 
the 2nd Armored Cavalry Regiment advanced 30 kilometers into Iraq by the time the 
1st Infantry (Mechanized) Division left its line of departure.  
 The 2nd Armored Cavalry Regiment and the 1st Armored Division advanced so 
quickly that their advanced elements came within 10 kilometers of Al Busayyah, and 
their movement had to be halted that night so the US advance could secure their flank, 
and the British 1st Armored Division had time to pass through the breach and to attack 
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and pin down the Iraqi tactical reserve to the southwest of the main VII Corps advance 
and to prevent it from counterattacking.1100 
 The 1st Infantry (Mechanized) Division -- under the command of Major General 
Thomas G. Rhame -- conducted its part of its breaching operation in a way which 
illustrates how the Coalition produced decisive force and shock during its initial 
attack.1101 Early on the morning of G-Day, the division "blinded" Iraqi forces by seizing 
the security zone of the Iraqi 26th and 48th Infantry Divisions. At 0530, scouts led 
battalions through 20 holes in the Coalition's berm near the border with two battalion-
sized tasks forces of tanks and mechanized infantry advancing on six kilometer wide 
fronts. By 0915, these battalions had defeated the Iraqi forces in the security zone.  
 Once the artillery barrage ended at about 1500, the 1st Infantry (Mechanized) 
Division attacked through what satellite imagery had indicated was another fault in the 
Iraqi defenses -- a gap between the positions of the Iraqi 48th Division and 26th 
Division. The defenses of the two divisions also differed sharply in quality. The 48th 
Division laid out its trenches in irregular zigzags that provided reinforcing fire and 
positioned its artillery properly. The 26th Division laid out its defenses in straight lines 
and did not properly position its artillery or armor. The division commander had also 
been told that he was facing Iraqi forces with about 60% of their authorized strength 
and around 10-15% of their pre-air campaign artillery.1102  
  The 1st Infantry (Mechanized) Division initially attempted to move up its 
assault on the Iraqi main defensive belts to 1300. In practice, the attack could not be 
started until 1500. At this point the advancing troops still had no idea of what to expect. 
They had been told that they might expect massive chemical weapons assaults, and take 
up to 40% casualties. The reality was very different. The division's assault battalions 
moved forward, led by M-1A1 tanks with mine plows, drag rakes, and steel roller, and 
by M-9 armored combat earthmovers. Unlike the Marines, the VII Corps had found line 
charges to be unreliable, and advanced using tanks and engineering equipment 
supported by mechanized infantry in the Bradley.  
 The division massed 241 M-1A1s and more than 100 Bradleys on a six kilometer 
front, and advanced with artillery support. The machine guns and 25mm chain guns 
from the Bradleys suppressed Iraqi infantry while the mine plow tanks and armored 
combat earthmovers cut lanes through the Iraqi minefields and defensive barriers, and 
used mine plows to collapse the Iraqi trenches. As was common during the breaching 
operations, US infantry did not dismount from its vehicles, but instead pushed through 
quickly to minimize the risk of small fire fights and take maximum advantage of the 
shock value of armor.  
 Some Iraqi infantry surrendered during this part of the breaching operation, but in 
other cases, the division's Bradley armored fighting vehicles used their machine guns to 
keep the Iraqi infantry in their trenches while tanks and armored bulldozers rolled 
forward. The Iraqis -- drawing on their experience in the Iran-Iraq War, often piled the 
earth from their trenches on the forward side to provide more protection against 
infantry assault, but this allowed the US forces to use the earth to bury the trenches 
with sand.    This buried some Iraqi forces alive, and led most of the remaining Iraqi 
forces to surrender. Once eight lanes of advance were cleared, armored forces moved 
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through the lanes, and fanned out at 30 miles per hour, attacking bunkers, artillery 
weapons trucks, and machine guns nests. The 1st Infantry (Mechanized) Division 
moved through the entire Iraqi defense line in about 40 minutes with two casualties. It 
took 500 prisoners, although one estimate indicated that 150 Iraqis had been killed in 
the trenches.1103 
 Instead of taking a planned 18 hours to break through the Iraqi defenses, as it 
once had planned, the 1st Infantry (Mechanized) Division had breached them in two 
hours and decisively defeated two Iraqi infantry divisions in the process. Most of the  
time  required to exploit the breaching operation had consisted of the engineering effort 
necessary to clear minefields and barriers. The 1st Infantry (Mechanized) Division was 
only able to create advance lines through about 50% of the forward defenses by 
nightfall. Even so, it had already taken several hundred prisoners of war.  
 The 1st Infantry (Mechanized) Division continued its effort during the night, 
repositioned its artillery, and breached minefields and wire obstacles forward of the 
Iraqi 48th Infantry Division. Two brigades of the 1st Infantry (Mechanized) Division 
penetrated through the Iraqi defenses in the dark, and prepared to pass the reserve 
brigade. Elsewhere, the 1st Armored Division and 3rd Armored Divisions followed the 
axis cleared by the 2nd Armored Cavalry Regiment, and the British 1st Armored 
Division prepared to pass through the US 1st Infantry (Mechanized) Division to attack 
Iraq's tactical reserves. By the close of G-Day, the forces of the VII Corps had 
decisively defeated two brigades of the 26th Division, had defeated elements of the 
48th Division, and had taken nearly 1,500 prisoners.1104 
 This success helped lead to further orders to accelerate the Coalition's attack, but 
such orders presented problems for the VII Corps that were different from those of the 
other advancing Coalition forces. At this point for example, VII Corps still had not 
moved most of the 1st Infantry (Mechanized) Division's armor through the breach, and 
its two armored divisions and the 2nd Armored Cavalry had advanced deep into Iraq. 
Much of the VII Corps' artillery and logistic vehicles were still waiting at the breach, 
there was still a serious risk from uncleared mines, and the British 1st Armored 
Division was still waiting to pass through the breach that the 1st Infantry (Mechanized) 
Division had begun.  
 As a result, VII Corps decided at about 2200 to regroup and refuel many of its 
forces during the night, and pursue the attack at first light.1105 In contrast, General 
Schwarzkopf and others at USCENTCOM felt VII Corps should have pressed on with 
its attack. As has been reported in many books and memoirs, this experience helped 
lead USCINCENT  to see the VII Corps as lacking in speed and aggressiveness, 
although the forces in the VII Corps faced the physical problem of trying to rapidly 
change Corps-sized movements and battle plans in the face of considerable uncertainty 
about the reaction and actions of Iraqi forces.1106   
 The British 1st Armored Division did move through the 1st Infantry 
(Mechanized) Division's positions to the breaching area during the night, and began 
passing through the breach at 1200 on the morning of G+2. The British 1st Armored 
Division was now a considerable force. It had built up to two brigades and a substantial 
divisional support force. Its combined arms mix was different from that of any US 
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division in that it was limited in tank strength, but very well equipped with artillery. It 
also was the only other Coalition force with the full modern combined arms capability 
needed to implement the AirLand battle in high intensity combat, and modern 
integrated C4 capabilities. The British Ptarmigan system provided secure voice and fax 
capability, and the Wavell data-link system provided real-time computer 
communications.1107  
  Estimates of British combat unit strength, like those of American units, differ in 
detail because some sources report authorized strength, or on-hand strength, and so 
many formations acquired additional elements and equipment during their build-up. 
The heaviest British brigade was the 7th Armored Brigade, which seems to have had an 
authorized strength of about 3,940 men in combat elements plus additional men in 
support elements. It had two armored regiments with a total of 100 Challenger tanks, an 
armored infantry battalion with 45 Warriors, a reconnaissance squadron with 16 
Scimitar, 4 Striker, and 4 Spartan armored fighting vehicles, a field artillery regiment 
with 24 M-109 155mm self-propelled howitzers, an air defense battery with 36 Javelins, 
an aviation squadron with 9 Lynx with TOW and 4 Gazelles, an engineer regiment with 
Challenger AVRE armored recovery vehicles and armored vehicle launched bridges 
(AVLBs), and combat engineering tractors (CETs).1108  
 The 4th Armored Brigade had an authorized strength of 4,190 men plus 
additional men in support elements. It had one armored regiment with a total of 43-57 
Challenger tanks, two armored infantry battalions with 90 Warriors, a field artillery 
regiment with 24 M-109 155mm self-propelled howitzers, an air defense battery with 
36 Javelins, an aviation squadron with 9 Lynx with TOW and 4 Gazelles, and an 
engineer regiment with AVRE armored recovery vehicles, AVLBs and CETs.  
 The British 1st Armored Division had a wide range of independent elements, 
including the only major artillery force in the Coalition that was capable of rapid 
maneuver and advanced combined arms operations aside from the artillery supporting 
US forces. Divisional artillery included four artillery regiments: a 420 man regiment 
with 12 M-109s, a 780 man regiment with 16 M-109s (and 12 M-110 self-propelled 
203mm howitzers, a 650 man regiment with 650 men and 12 MLRS fire units, and an 
air defense regiment with 600 men and six tracked and six two Rapier surface-to-air 
missile launchers.  
 The division-level forces also included 16 Challenger tanks, an armored regiment 
with 680 men, and 40 Scimitar, 24 Scorpion, and 18 Striker armored fighting vehicles.  
They included an aviation regiment with 460 men, 13 Lynx equipped with TOW and 
18 Gazelle helicopters; and a support helicopter force with 12 CH-47s, 15 Pumas, and 
12 Sea Kings. They also included an armored engineer regiment with 1,050 men, and 
with AVREs, AVLBs, CETs, and Giant Viper shaped charge rocket systems. The 
divisional engineers seem to have had AVREs with 165mm demolition guns; most 
AVREs have 105mm demolition guns. 
 The advance of the British 1st Armored Division was led by the British 7th 
Armored Brigade. The fact that British forces were ready to move through the breach 
was a considerable accomplishment because British armor had originally been 
scheduled to use heavy equipment transporters (HETs) to move to the jump off point 
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during the initial phase of the attack. Advancing the time of its advance forced the 
British 1st Armored Division to move directly to the breach site without uploading and 
downloading its armor from HETs. This not only increased the fatigue of personnel and 
equipment wear, it forced the tankers positioned to supply British forces -- which 
previously had only planned to top off the full tanks in British armor -- to race back to a 
logistics base and rush enough fuel forward to fully refuel.1109 
 Like US forces, the British 1st Armored Division quickly learned the value of 
GPS and thermal vision devices. The British were able to advance at far higher rates 
and with far better navigation than have ever previously been possible in desert 
warfare.1110 The two brigades of the British force effectively leapfrogged each other -- 
taking the lead in turns. British engineers and sappers provided constant support in 
improving the line of advance, and the US provided air support as well as additional 
artillery support. 
 The US 1st Cavalry Division carried out its feints into the area where the Iraqi-
Kuwaiti-Saudi borders join, and provided a reserve for the JFC-N forces east of Al-
Batin. It was already clear, however, that the 1st Cavalry Division was not needed as a 
theater reserve, and Iraqi forces simply were not capable of reacting to this kind of 
deception operation. 
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Figure 8.6 
 

The VII Corps Attack on G-Day (February 24, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 365 

 
Joint Forces Command - North 

 The Egyptian 3rd Mechanized Division, Task Force Khalid, and Task Force 
Muthannah started their attack on Iraqi positions at 1500 in the afternoon. The Egyptians 
advanced first, followed by Saudi and Kuwaiti forces. The Egyptian preparatory attack 
had led the Iraqis to light their fire trenches, give away their artillery positions, and 
allow the advancing JFC-N forces to suppress Iraqi artillery and advance with a clearer 
picture of the Iraqi forward positions.1111 The JFC-N forces only encountered light 
harassing fire as they moved into the Iraqi trenches, barriers, and mine fields, but -- as 
has been discussed in Chapter Three -- the Egyptians became concerned with burning oil 
trenches in front of their attack and reports of Iraqi preparations for an armored 
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counterattack, and halted before they reached their initial objectives. They partially dug 
into blocking positions.1112  
 In fact, the Iraqi forces facing both the JFC-N and I MEF had already been badly 
hit by air attacks and the preparation of the battlefield. The 20th and 30th Iraqi infantry 
divisions proved ineffective, and the 21st and 16th Iraqi infantry divisions fell back 
towards Ali As-Salim Airfield. The 6th Armored Division, which was west of Ali As-
Salim Airfield, also had sharply reduced strength and could not have counterattacked.1113 
 The Egyptian 3rd Mechanized Division, Task Force Khalid, and Task Force 
Muthannah resumed their advance at day break on G+1. Meanwhile, the Egyptian 4th 
Armored Division prepared to follow the Egyptian 3rd Mechanized Division, and the 
Syrian 9th Armored Division slowly followed, acting as the JFC-N reserve, and sending 
out one reconnaissance battalion to tie in with the operations of the I MEF. 
 The delay of JFC-N was important because the battle plan called for it to protect 
the right flank of the VII Corps, advance to objectives inside Kuwait that were northeast 
of Al-Jahrah, and move east to positions north of Kuwait Bay. The aggressive execution 
of this plan would have supported the envelopment of Iraqi forces, helping to cut-off 
Iraqi forces in southeastern and central Kuwait. However, JFC-N seemed to have 
suffered from the exaggerated intelligence on the Iraqi threat, and did not adapt to the 
changing structure of the land offensive. As a result, Iraqi forces in its area were able to 
successfully retreat. 

The 1st Marine Expeditionary Force 
 In some ways, the I MEF faced the most serious challenge of any of the 
Coalition forces attacking on the first day. One Marine Corps historian describes this 
role, and the attitudes of Marine Corps officers at the time of the attack, as follows,1114 

"The role envisioned for MARCENT ground forces was to fix the Iraqis in 
place. Whether we advanced to Kuwait City or a few kilometers was 
insignificant to our keeping the enemy's attention to the south. For us, that 
meant fighting the Iraqi Army on the ground of its own choosing. The threat of 
high casualties and sustained combat necessitated the creation of a large 
casualty replacement pool and huge stocks of ordnance and equipment. 
Commanders were well-versed in history, and understood that the allied failure 
in World War I offensives and the Iranian offensives happened because of the 
inability of the attacking force to maintain the momentum of the attack. If 
commanders felt anxious about the enemy, there was every indication from his 
preparations, known tactical arrangements, and past history to warrant prudent 
planning....Many officers believed the first day's fighting would tell us how the 
battle would go. The war would either end quickly or take weeks of bitter 
fighting." 

 The I MEF attack plan is shown in Figure 8.7, and it  is clear from the MEF's 
position that it lacked the ability to achieve more than limited tactical surprise. Its 
mission was to thrust forward directly through the Iraqi defensive belts, and advance 
through Iraq's forces in the KTO  towards the Mutla Pass. The main thrust of this attack 
had to be directed in the direction that Iraq expected, and it had to advance without 
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strong forces on its flanks. At the same time, the weight of the I MEF attack was 
supposed to convince Iraqi commanders that it was the main attack, rather than the VII 
Corps in the West, and it was also faced with the de facto task of aiding JFC-E and 
possibly part of JFC-N, if anything should go wrong with their advance or if Iraq should 
counter attack. 
 The size of the I MEF forces committed to the land attack are shown in Table 8.4. 
As has been discussed earlier, Marine Corps forces are not designed for sustained 
combat against heavy forces, and had to be reinforced by a US Army brigade plus 
substantial amounts of engineering and support forces from Marine units all over the 
world. The I MEF also included some US Army support elements: In an unusual 
example of jointness, US Army psychological warfare teams in USMC helicopters 
played the Marine Corps hymn over their loudspeakers when  Marine Corps forces 
advanced into the breach.  
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Table 8.4 
 

I MEF Battle Statistics 
 
Strength of I MEF at G-Day 
 
Personnel 80,000 
Tanks    
    M-1A1  76 
    M-60A1  353 
   US Army Tiger Brigade (additional)  118 
APC/AFVs   
    APCs  676 
    LAVs  350+ 
    AAVs  532 
   US Army Tiger Brigade APCs (additional)  160 
Artillery  215 
   Towed  175 
   Self-propelled  40 
   MLRS (US Army)  10 
TOWs  525 
 
Armored Combat Earth Mover (ACE)  24 
Counter Mine Equipment Set (Battalion)  1 
 
Tactical Air 
    AH-1 attack helicopters  220 
    Other aircraft  40 
    Total  260 
 
3rd MAW 
    Personnel 16,000+ 
     Aircraft  467 
 
Marine Losses 
 
Personnel 
    Killed in Action  22 
    Wounded in Action  88 
 
Equipment 
     Tanks  6 
     Mine plows  (5) 
     AAVs  3 
     LAVs  2 
     Aircraft  9 
 
Source: Adapted from Lt. General Walter E. Boomer, MARCENT Operations in the Campaign to Liberate 
Kuwait, Washington, US Marine Corps Headquarters, August 13, 1991;  Department of Defense, Conduct 
of the Persian Gulf War: Final Report, Department of Defense, April, 1992, pp. 736 and 747, and 
comments by Lt. Colonel Steve Dietrich, Military Studies Branch, US Army and his article, "In-Theater 
Armored Force Modernization," Military Review, October, 1993, pp. 35-45. The numbers shown are 
reported differently in a variety of sources. The Tiger Brigade figures are incremental, and the numbers 
for Marine forces include equipment loaned by the US Army. 
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 The US Marines had a total of 94,000 personnel in theater at the peak of the Gulf 
War,  8,000 more than at the peak of Vietnam. About 64,000 personnel were on the 
ground in the I MEF area in Saudi Arabia, and the I MEF had a total of 23 deployed 
active battalions. Each Marine Division had about 16,000 men and the Tiger Brigade 
had about 4,700. These major combat units had many combat support forces. At the 
same time, Table 8.4 shows that the I MEF was a relatively lightly equipped Corps-sized 
force for the enemy it attacked. The entire I MEF's tank strength was only a little larger 
than some US Army armored divisions.1115 It had four USMC tank battalions, two with 
M-1 tanks (only some of which had the heavy guns or thermal sights of the M-1A1), and 
two equipped with M-60A1 tanks that had reactive armor. It also had the two tank 
battalions of the Tiger Brigade, equipped with M-1A1s.1116  
 The I MEF had a substantial number of additional armored fighting vehicles, 
many of which were equipped with TOW anti-tank guided missile launchers, but most 
of their vehicles were not as heavily armored as the US Army's Bradleys. Two light 
armored infantry battalions had LAVs (light armored vehicles), which were 8 X 8 
wheeled vehicles that carried a six man scout team and a 25mm gun.  
 Two amphibious assault vehicle battalions had light armored AAVP-7A1 
amphibious assault vehicles that could carry up to 25 troops, and also had a heavy 
machine gun or 40mm grenade launcher, designed to be used in amphibious landings. 
The AAVs were used as APCs and CE vehicles. The I MEF had 11 artillery battalions, 
with a comparatively large number of artillery weapons, but nothing that approached the 
artillery strength that the Iraqi forces had originally deployed in the area that the I MEF 
attacked. 
 The I MEF also had an integrated air wing in direct support.  Total Marine air 
strength in the Gulf had reached 40 squadrons, with 19 fixed wing squadrons, and 21 
helicopter squadrons. There were 390 aircraft in the 3rd Marine Air Wing, which was 
part of the I MEF, and there were 160 additional aircraft in the 4th and 5th Marine 
Expeditionary Brigades and the 13th Marine Expeditionary Unit in the Gulf. This was a 
larger single concentration of Marine aviation than the Marine Corps had ever deployed 
in World War II, Korea, or Vietnam. The 3rd Marine Air Wing was also better 
organized to provide close support to advancing land forces than any other element of 
the Coalition -- except for the US Army's attack helicopter units. As Chapter Seven has 
described, the I MEF also had its own air control zone to improve the quality of air 
support, and it showed great independence in interpreting the ATO.1117  
 The Marines had the advantage of attacking Iraqi defenses which had been 
severely hurt by the regular air campaign and by the battlefield preparation activities that 
had taken place just before the attack. This is illustrated by the data shown in Table 8.5.  
It should be stressed that these data are Marine Corps estimates, not estimates 
coordinated fully with USCENTCOM or DIA. They almost certainly err in two 
respects.1118 First, they exaggerate the strength of  Iraqi forces at the beginning of the air 
campaign and second, they exaggerate the damage done by the time the ground attack 
began.  
 These two errors tend to cancel each other out, however, and Table 8.5 probably 
reflects a reasonably accurate picture of just how badly many Iraqi units had been hurt 
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by air power before the ground war started.1119 Two aspects of these figures are also of 
more general importance in assessing the lessons of the ground battle: First, they help 
explain why the Coalition won so quickly and why it is so difficult to learn lessons about 
the specific contribution of tactics and technologies during the AirLand battle. Second, 
they show that the forces that Iraq had built-up before the air campaign were still a 
significant threat, in spite of their many defects.  
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Figure 8.7 
 

The I MEF Attack on G-Day (February 24, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 371. 
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Table 8.5 
 

Impact of Air Power on Iraqi Forces on G-Day in the Line of Advance of I MEF 
 
Unit                                                            Armor                      APCs                 Artillery             Percent of 
                                                           D-Day   G-Day         D-Day   G-Day    D-Day   G-Day     Strength 
                                                                                                                                 Destroyed 
 
Forces in the Breach Area  
Southern "heel" of Kuwait 
 
7th Infantry Division  107 83 35 24 144 121 30 
8th Infantry Division 142 30 35 24 144 64 70 
14th Infantry Division 142 16 35 35 72 61 40 
9th Infantry Division 142 15 35 35 144 59 75 
36th Infantry Division 35 35 35 17 72 42 30 
5th Mechanized Division 177 32 249 145 72 42 60 
    Subtotal  745 211 424 254 648 339
 50 
 
Enemy in the Exploitation 
Coast, near Kuwait City, and West 
 
11th Infantry Division 35 0 107 0 72 0 100 
1st Mechanized Division 177 13 249 1 72 25 90 
3rd Armored Division 356 36 212 23 72 6 95 
19th Infantry Division 142 1 35 0 72 8 95 
42nd Infantry Division 35 0 35 3 72 8 95 
6th Armored Division 249 115 177 85 72 50 50 
    Subtotal  994 155 815 112 432 96
 88 
 
 Enemy Forces at the Consolidation 
Above retreating forces and new reserves 
 
1st Mechanized Division 117 13 249 1 72 25 90 
3rd Armored Division 356 36 212 23 72 6 95 
11th Infantry Division 70 0 107 0 72 0 100 
19th Infantry Division 142 1 35 0 72 8 95 
51st Mechanized Division 177 5 249 17 72 12 95 
6th Armored Division 249 115 177 85 72 50 50 
10th Armored Division 249 63 177 58 72 53 60 
    Subtotal  1,420 223 1,206 184 504 154
 84       
Note: Total Iraqis in Southeast KTO estimated at 170,000 personnel, 2,272 tanks,. 1,665 APCs, 1,96 
artillery weapons, and 432 aircraft. Also, see the different estimates provided at the end of Chapter Seven. 
 
Source: Adapted from Lt. General Walter E. Boomer, MARCENT Operations in the Campaign to Liberate 
Kuwait, Washington, US Marine Corps Headquarters, August 13, 1991. pp. 9, 45, 46, 47 
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 The I MEF attack began at 0530.1120 The 6,000 men of the 6th Regiment of the 
2nd Marine Division attacked from a position near the "elbow" in the Kuwaiti border, 
where it suddenly turns north. The 1st Marine division was led by Task Force Ripper 
and was covered by the two Marine Task Forces that have infiltrated earlier. Task Force 
Ripper penetrated the two Iraqi defensive belts. The Marines sometimes met effective 
resistance from small elements of Iraqi forces, and there were clashes between Marine 
M-60A1 and TOW-equipped high mobility multi-wheeled vehicles (HMMWVs or 
"Humvees") and Iraqi armor and infantry. Iraqi forces often fought well when they were 
attacked directly from the front, but collapsed when Marine forces attacked them from 
the flanks and the rear. Similarly, Iraqi artillery began to engage from the start, but it 
took the form of preplanned fire which rarely targeted accurately on Marine forces. The 
engineering part of the breaching operation, however, was anything but smooth. The 
Iraqi minefields were wider and more dense than the I MEF had expected. Three mine 
clearing tanks were disabled and line charges malfunctioned.1121 
 This engagement with Iraqi forces did, however, reveal important limits in US 
and Coalition C4I/BM capabilities that were to have a major impact on the land 
campaign. During the morning, Task Force Ripper engaged an Iraqi force that quickly 
retreated to the northeast, past another advancing USMC formation called Task Force 
Grizzly, which was moving to a blocking position on Task Force Ripper's left flank. 
Because Task Force Ripper believed that Task Force Grizzly was the Iraqi force, they 
hit the other Marine unit with tank and artillery fire that killed one Marine and wounded 
three others.  
 This was the first major incident of fratricide in the land campaign and like so 
many of the incidents that followed, it led to further restrictions on Coalition maneuvers 
and operations. Marine Corps units generally did not maneuver at night after this 
incident, and movement of any kind generally ceased after sunset, once units arrived at 
their assigned night positions.1122  
 These limitations reflected a fundamental limitation in C4I/BM capabilities that 
affected even the best equipped US and British forces that has important implications for 
future warfare. Quite aside from the problem of fratricide, which is discussed in the next 
chapter, Coalition forces faced major control problems in coordinating the movement of 
subordinate units because commanders often experienced communications problems in 
precisely locating their forces, and lacked an automated real-time C4I/BM system to 
precisely locate all of their combat elements, and ensure that they could be flexibly 
maneuvered without fratricide This meant that they had to place strict limits on military 
operations to avoid fratricide that slowed down the tempo of operations over the entire 
battlefield, limited night warfare capabilities and maneuver capability, and slowed down 
any operation involving the crossing of lines, rapid shifts in artillery fire, and the sudden 
armored and attack helicopter thrusts. Advanced as the I MEF, XVIII Corps, and VII 
Corps operations were, the state of the art in C4I/BM still placed serious limits on the 
operational art. 
 The Marines had already advanced 12 miles into Kuwait. By 0600, they had 
reached their first phase line at the forward edge of the Iraqi minefields along the 
defensive belts. Marine engineers began cutting six tank-wide lanes through the 
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minefields using tank plows and Mark 154 line charge launchers -- which could use a 
rocket to carry a line of shaped charge explosives 35 meters across a minefield which 
was then exploded to detonate mines. In spite of a false alarm that made the advancing 
troops don chemical protection gear, the first lane through the mine field was cleared by 
0655.1123 
 The 1st Marine Division completed its breaching operation on schedule, and 
moved north past Ahmad Al-Jabir airfield -- which had been the headquarters of the 
Iraqi IV Corps.1124 Light armored infantry protected the division's right flank while the 
1st Marine Division continued to advance, and Marine infantry fully cleared the 
buildings and bunkers in the Ahmad Al-Jabir airfield on February 25. The 1st Marine 
Division had taken up a position near the Burqan oil field by the end of G-Day. 
 The 2nd Marine Division attacked to the west about 90 minutes later than the 1st 
Marine Division. The attack was led by the reinforced 6th Marine Regiment. It attacked 
across the Kuwaiti border at the point between the "angle" where it turns south and the 
"elbow" where it turns west. The division moved through the Iraqi defensive belts in 
three battalion columns. It came under moderate mortar and artillery fire from Iraqi 
forces that were dug in behind the mine fields, but used M-154 line charges and M-60A1 
tanks with forked mine plows and rakes to clear the mines. The 2nd Marine Division 
cleared the first barrier relatively quickly, but then came up against more heavily 
defended barriers to the west.  
 The 6th Marine Regiment was held up briefly on its right, but pushed its 
battalions through breach lanes in the Iraqi defenses in the center and on the left, and 
then turned to clear the resistance on the right. It finished its breaching operation by 
noon, and moved forward quickly. The US Army Tiger Brigade" in the 2nd Marine 
Division then moved through the Iraqi forward defenses that afternoon, and the US 8th 
Marine Regiment moved forward the next morning. The US forces then consolidated 
their position to deal with an Iraqi counterattack, and then overran elements of the Iraqi 
7th and 14th Infantry divisions, which had been badly hit by air attacks before the land 
offensive began.  
 The 6th Marine Regiment  went on to reach its initial objectives in Kuwait by 
1400, and captured some 4,000 Iraqi prisoners of war, including most of the Iraqi 9th 
tank battalion and 35 operational Iraqi tanks. The 6th Marine Regiment then secured its 
position while the rest of the 2nd Marine Division and Tiger Brigade moved forward. 
The bulk of the force had moved through the Iraqi forward defensive line by evening of 
G-Day. 
 The special air control zone and "demand pull" system described in Chapter 
Seven worked well. The 1st Marine and 2nd Marine Divisions and JFC-E received 
continuing close air support and battlefield air interdiction support from the 3rd Marine 
Air Wing (3rd MAW) -- which flew 671 sorties in support of G-Day. This support not 
only included fixed wing F/A-18s and AV-8Bs, but AH-1 attack helicopters. The AH-1s 
proved to be particularly useful in popping up from positions just behind the advancing 
Marine forces to provide immediate support to take out tanks, bunkers, and strong points 
in the path of the ground troops. Marine ground spotters with laser illuminators often 
targeted Iraqi tanks for the Hellfire missiles fired by AH-1Ws.    
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 By the end of G-Day, the I MEF had established breach lanes in the east, and six 
breach lanes in the West. It had advanced 20 of 35-50 miles necessary to reach its 
objective, had eliminated most of three Iraqi infantry divisions in its forward path, and 
had taken 8,000 Iraqi prisoners of war.1125 The Marines had also established helicopter 
landing zones in their new forward positions and were receiving supplies and 
ammunition from CH-46 and CH-53 helicopters. 

Joint Forces Command - East 
 Unlike JFC-N, the Saudi-led Arab forces in JFC-E moved forward on schedule. 
They began moving at 0800, and the 8th Saudi Mechanized Brigade and the 10th Saudi 
Mechanized Brigade cut six lanes through the first obstacle belt and secured their initial 
positions. Their advance was aided by the surprisingly poor construction and siting of 
some of the Iraqi forward defenses in their line of advance, and by naval gunfire from 
US battleships. It was also aided by support and liaison teams of 45 US Marines and US 
Army Special Forces, and by a feint by helicopters of the 4th Marine Expeditionary 
Brigade (MEB) on the morning of the 25th, which conducted an amphibious feint off 
Ash Shuaybah to keep the Iraqi forces along the coast from deploying south. US Navy 
Seals conducted beach reconnaissance and detonated charges, while other US Navy 
special forces units infiltrated Kuwait City to link up with the Kuwaiti resistance.1126  
 Iraqi forces put up resistance near Mina As-Saud, but Coalition air power had 
reduced the Iraqi 18th Infantry Division and the 8th Infantry Division to the point where 
they had lost most of their effectiveness, and the 29th Infantry Division, which had also 
been hit hard by air power, retreated to the east. JFC-E overran the Iraqi forces. It 
achieved all of its objectives by the end of G Day, advanced a little over one-third of the 
way to Kuwait City,  and captured large numbers of Iraqis. The Saudi 2nd National 
Guard Brigade was also able to send out a reconnaissance force towards Jabbar along 
the coastal highway, and it became clear that JFC-E might also be able to advance more 
quickly than the original war plan had called for. 
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Figure 8.8 
 

The JFC-E Attack on G-Day (February 24, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 374. 
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G-Day + 1: February 25, 1991 
 The Coalition established tactical and technical dominance over the Iraqi forces 
in southern and central Kuwait at some point between the morning and early evening of 
G-Day. By the time it resumed its attacks on the morning of G+1, it had already 
decisively exploited the four key elements of the AirLand battle: Initiative, agility, depth, 
and synchronization. It had demonstrated a superior ability to exploit combined arms 
and combined operations, and maintain high rates of maneuver, and a superior 
observation-orientation-decision-action loop. It not only had shown a technical 
superiority in land warfare fire power, maneuver, and night warfare capability to match 
its technical superiority in the air, it had deprived Iraq of its one technical advantage -- 
its forward defensive barriers.  
 The broad pattern of action by Coalition forces during G+1 is shown in Figure 8.9. 
It is difficult to know how well the Iraqi high command understood the developing 
situation on the morning of G+1. It must have realized that many of the divisions in its 
III Corps in Eastern Kuwait had already ceased to be combat effective: These divisions 
included the 7th, 8th, 14th, 18th, and the 29th Divisions, as well as some elements of 
the 3rd Armored and 5th Mechanized Divisions. It must have known that its defenses in 
front of the I MEF had collapsed rapidly. As has been mentioned earlier, one critical 
indicator is the fact that it blew up the desalinization plant in Kuwait -- the major 
source of water for many of its forces -- before VII Corps even began its attack.1127  
 Iraq, however, had no major reconnaissance assets and no way to analyze the 
overall nature of the battlefield. As a result, it is uncertain whether even the Iraqi 
commanders in the KTO as yet realized that their reserve divisions in the rear no longer 
had any chance of reinforcing the forward defenses near the Saudi border as early as 
the morning of G+1, and that they had little hope of establishing a coherent defensive 
anywhere south of Kuwait City. It is also doubtful that the high Iraqi command could 
as yet  fully characterize the threat posed by the French 6th Light Armored Division 
and the 101st Airborne Division, and it is still more doubtful that the Iraqi commanders 
in the KTO or in Baghdad understood the full threat posed by the XVIII and the VII 
Corps. 
  The Iraqi high command committed some forces in the KTO to counterattacks 
and defensive action, which  led to some stiff fighting in a number of areas during the 
course of the day. However, these Iraqi forces fought in small unit actions without any 
clear effort at attempting a cohesive defense. Iraq was never able to attempt a full 
division-sized counter-attacks, or make an effective effort to reinforce its forward 
defenses. 
 In contrast, the Coalition's successes had already led USCINCENT to try to find 
new ways to accelerate the offensive, although it still had to act with caution. At the 
beginning of G+1, the Coalition was not yet in a position to risk full exploitation of its 
advantages without regard to the Republican Guards or regular army heavy division in 
the northern part of the KTO. It had no way to be certain that Iraq would not consolidate 
around Kuwait City, or that it would not attempt some major counter-attack within 
Kuwait. This knowledge was to come during the course of the day.  
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Figure 8.9 
 

Coalition Advances on G+1 (February 25, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. I-40. 
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The Advance By XVIII Corps  
 The XVIII Corps continued to advance in the west.  The remaining two brigades 
of the 82nd Airborne followed the French advance towards As Salman -- although at 
the cost of initially creating a small traffic jam along the one road north -- and cleared 
and secured a two lane highway into Iraq that was to act as a main supply route for 
moving the Corps' supplies and forces north.   
 The French 6th Light Armored Division resumed its advance at 0600 on G+1, 
having reorganized its force at night using GPS receivers. It reached the area of the 
airstrip at As Salman at 1100, and redeployed, while Coalition air support prepared the 
battlefield for the French attack. Weather sometimes presented significant visibility 
problems, as did the comparatively rough terrain in the area, but French land forces 
moved to within 2,500 meters of the forward fence at 1600. They then advanced -- 
following a rolling barrage. They quickly seized the airfield while other French forces 
captured the small town and crossroads into Iraq nearby.1128 
 A combination of French and American airborne forces seized the rest of the 
rugged escarpment fortress area inside Iraq, and defeated the bulk of the Iraqi 45th 
Infantry Division. By mid-afternoon, two thousand prisoners, and nearly three 
battalions of artillery were captured by the 6th French and 82nd Airborne Divisions. 
Twenty-six hours after crossing the line of departure, the French and American forces 
had advanced one hundred kilometers, and seized the southern edge of As Salman and 
its key airfield (Objective White). During this time, the 82nd Airborne had entered the 
forward operating base at Cobra, and the 1st and 2nd Brigades of the 101st Airborne 
Division completed their deployment into Cobra.  
 Weather initially delayed the 101st Airborne Division's next major operation, 
which was an air assault to take up blocking positions in the north. At 1400, however, 
the 3rd Brigade of the 101st Airborne Division carried out the longest air assault 
movement in history, flying 175 miles along the Saudi-Iraqi border to occupy a 
blocking position on Highway 8. The assault involved 60 CH-47s, carrying "Humvees" 
with TOW anti-tank guided missile launchers, and 66 Blackhawk UH-60s carrying 
infantry. The 3rd Brigade took a position along the south bank of the Euphrates, 
southeast of Al Kinder, and a few miles north of Iraq's air base at Tallil, to the west of 
An Nasiriyah. In spite of mud and weather that created major operational problems, the 
task force then conducted armed reconnaissance, and attacked Iraqi forces to cut off 
Iraqi movement near An Nasiriyah and Tallil, 150 miles behind Iraqi forces in Kuwait 
City.1129    
  The 24th Infantry Division (Mechanized) attacked towards its first major 
objectives in an advance north towards An-Nasiriyah. Its 197th Infantry Brigade 
attacked at 0300 in the western part of the division sector, after heavy artillery 
preparation, and seized it after limited Iraqi resistance. Its 2nd Brigade attacked its 
objective, took 300 Iraqi prisoners without resistance, and established blocking 
positions to the east. Its Brigade thrust northwest and took its objective. Meanwhile, it 
used its AH-64s to patrol its area of operations, attack scattered elements of Iraqi forces, 
and support armored operations.1130 
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 The 24th Division effectively shattered the Iraqi 26th and 35th Infantry Divisions, 
after "weak resistance," and the 24th Infantry Division and the 3rd Armored Cavalry 
Regiment continued their attack in zone, penetrating 135 kilometers into Iraq, and 
seizing key objectives prior to turning east toward their final objective of decisively 
defeating or destroying the Republican Guard Forces Command.1131 To the east, the 3rd 
Armored Cavalry Division advanced on the left of the VII Corps, and moved towards 
Jalibah and the Euphrates.1132   
 By the end of G+1, the XVIII Corps had taken all of its objectives, taken 
thousands of Iraqi prisoners of war, and established brigade sized blocking positions on 
the Euphrates. Its further advance now became limited by the need to coordinate its 
swing to the east with the movements of the VII Corps, also because it was meeting 
progressively more serious Iraqi resistance.1133 

The Advance By VII Corps 1134  
 The advance of the VII Corps involved a series of complex movements which are 
summarized in Figure 8.10. Early in the morning of G+1, VII Corps resumed its 
advance on Al Busayyah and  the Republican Guards. Heavy rain prevented air strikes, 
but US forces prepared for a dawn attack on Al Busayyah -- an Iraqi Corps logistic 
center and base, and a major crossroads for theater movements. US artillery fired a 
barrage of 346 MLRS rockets and 1,440 155mm rounds at Iraqi positions between 
2040 on G-Day and 0600 on G+1. At 0615, the US 1st Armored Division began to 
directly attack the Iraqi positions. It quickly overran a brigade-sized command post, 
captured five hundred prisoners, and then engaged elements of the Iraqi 26th Infantry 
Division.  
 Supported by close air support and attack helicopters, the US 1st Armored 
Division closed in on the Iraqi main position, and used artillery and the MLRS to 
prepare for an assault.1135 The Iraqi forces refusal to surrender led to a brief armored 
fire fight that became typical of many such armored engagements in the war. The 1st 
Armored Division engaged Iraqi armor with M-1A1 tanks at ranges of 2,000-2,800 
meters. Within 10 minutes, it had destroyed 40-50 Iraqi armored vehicles. The guns 
from the M-1A1s sometimes blew the turrets off the Iraqi tanks, and Iraqi POWs later 
reported that they often could not see or target the advancing Coalition armor before 
the Iraqi armor began to be destroyed.  
 After this clash, the 1st Armored Division continued its advance towards Al 
Busayyah early in the afternoon, attacking Iraqi elements as it moved with artillery, 
aircraft, and helicopters. Many Iraqi forces began to surrender immediately  -- or after 
brief engagements -- but the 1st Armored Division could not take all of the Iraqi 
positions around Al Busayyah before nightfall. The division commander decided not to 
advance into an area with many small wadis in the dark, halted armored operations for 
the evening, and used artillery to prepare for an attack at dawn. 
 At 0600, the 2nd Armored Cavalry Regiment began screening in zone, with the 
3rd Armored Division following. These units continued their attacks north, and reached 
the point that night at which they were to turn east towards the Republican Guards. In 
spite of rain and high winds, the 2nd Armored Cavalry Regiment and 3rd armored 
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Division continued their advance, and later that night, the 2nd Armored Cavalry 
Regiment encountered elements of the Tawakalna Division and the 50th Brigade of the 
Iraqi 12th Armored Division. It attacked and decisively defeated elements of the 12th 
Armored Division, and the US forces took up blocking positions, preparing to attack 
the Tawakalna Division on the morning of G+2.1136   
 The US 1st Infantry (Mechanized) Division continued its attack at 0400 hours, 
and fully secured a breach-head passage for the 1st British Armored Division. A rapid 
British advance was critical to securing the flank of the Coalition VII Corps, defeating 
the Iraqi 52nd division and 37th Armored Brigade of the Iraqi 12th Armored Division, 
and securing the flank of the Egyptian forces in JFC-N. 
 Completing this movement through the breach, however, was anything but easy. 
The 1st British Armored Division had to complete a major movement through narrow 
passages in friendly lines, in the middle of wind and rain, and hampered by dealing 
with large numbers of Iraqi prisoners of war. By noon, however, the 1st British 
Division began passage through the breach. The 7th Armored Brigade successfully 
completed its passage through the breach, and moved northeast to strike at the Iraqi 
52nd Armored Division through the now crumbling defenses of the Iraqi VII Corps.1137  
  By 1515, the 7th Brigade (Desert Rats) was already leading the northern part of 
the British advance. While the 7th Brigade did not initially encounter Iraqi opposition, 
it reached a major Iraqi communications facility at Copper North, and seized the 
position after a clash with Iraqi T-55s. It then advanced to capture Objective Zinc, 
where it defeated elements of an Iraqi armored brigade, destroying 46 armored vehicles 
and taking 1,500 Iraqi prisoners.  The attack of the 4th Brigade was delayed by traffic 
problems, but reached its first major objective, Objective Bronze, at 2230. It launched a 
night attack with Challengers, Warriors, and Scimitars, pushed through pockets of Iraqi 
armor and infantry, and overran several major  Iraqi logistics dumps.1138  
 Night movement presented a problem for the British forces because the image 
intensifier systems on their Warrior fighting vehicles proved to be nearly useless on 
truly dark nights. As a result, the Warrior drivers had to lock onto the red lights used by 
the Challenger tanks, and follow them blindly, although their drivers had thermal vision 
devices. This again demonstrates the critical importance of thermal vision systems in 
night combat.1139    
 The 1st British Division paused to regroup at 2300, and resumed its attack at 
0530 on G+2, advancing to strike at the Iraqi 52nd Armored Division. This began a 
process of almost continuous combat as the 1st UK Armored Division which attacked 
the Iraqi 52nd Division, advanced through Iraqi resistance towards Objective 
WATERLOO, and was defended by elements of the Iraqi 12th Armored Division and 
25th Infantry Division.1140  
 While the VII Corps made substantial progress during the G+1, USCINCENT felt 
that the movements of VII Corps were too slow and too deliberate.1141 It is clear from 
memoirs and interviews that USCENTCOM and the VII Corps had different views of 
the battlefield. USCENTCOM headquarters saw a theater in which the Iraqi forces in 
the western, central, and northern KTO now faced a battlefield where (a) they had lost 
communications and situational awareness (since they had no effective reconnaissance 
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capability, and air attacks deprived them of effective radio communication) (b) they 
could not characterize the major or tactical thrusts of Coalition (c) they had no artillery 
targeting capability against Coalition forces beyond line of sight, and they were often 
unwilling to use their surviving counter-battery radars (d) their bunkers offered no 
protection (e) they no longer had cohesive mine or barrier defenses (e) they could 
suddenly be attacked by aircraft and helicopters without warning, and (f) they were 
being engaged by superior armor and anti-armor weapons, operated by crews trained to 
engage in real-world fire fights, at ranges well in excess of 1,000 meters, while most 
Iraqis only had firing range training -- if that -- at ranges beyond 1,000 meters.   
 The VII Corps saw a battlefield which involved massive problems in coordination 
and physical movement, where it would have to engage the main body of the 
Republican Guards and Iraq's best regular heavy divisions. It also continued to see a 
battlefield where they faced the risk of a counterattack on their southwestern flank 
because of gaps between units and the slow movement of JFC-N. Schwarzkopf thought 
at the time that this view of the battlefield even led the VII Corps commander to 
consider an attack southwards -- although this may have been the result of poor 
communications, and the VII Corps commander discussing a proposal to send small 
elements of the Corps south to mop up Iraqi forces and secure its flanks.1142 
 If USCINCENT called for daring, the VII Corps sought to conduct a decisive set 
of coordinated blows by several divisions. While USCINCENT appeared to have been 
more correct  given the final outcome of the war, this appearance may be deceiving. 
The detailed descriptions of the movements of the units in VII Corps and XVIII Corps 
that have so far been published scarcely indicate the US forces that were resting or that 
could have rapidly advanced without sacrificing much of their ability to conduct and 
sustain combined arms operations. The VII Corps and XVIII Corps forces would 
almost certainly still have won if they had conducted such an advance, but casualties 
might well have been higher, and added speed in closing with the enemy might have 
led to equal delays in winning the series of battles that followed.  
 It is possible that some of these questions about the VII Corps capability may 
eventually be resolved by a detailed simulation of different courses of action by VII 
Corps and XVIII Corps, based on detailed analysis of the condition of given force 
elements, terrain, and weather. However, given the evidence available, one must be 
cautious in making sweeping judgments about  sweeping movements. 
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Figure 8.10 
 

The VII Corps Attack on G-+1 (February 25, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 382. 
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 Joint Forces Command - North 
 Coalition forces were less successful in the positions occupied by JFC-N. The 
Egyptian Corps resumed their breaching operation at 0400, and created a 16 kilometer 
bridgehead through the Iraqi positions, but advanced slowly and sometimes paused to 
take up blocking positions when no significant enemy activity was taking place. They 
did not aggressively maintain pressure on the retreating enemy, and increasingly left 
the VII Corps unsupported on its right. They were still well short of their objective on 
the morning of February 26. (G+3). 
 In contrast, the Saudi-led Task Force Khalid continued its breaching operation, 
moved through the breach early in the morning, and advanced towards its objective. 
The Saudis and Kuwaitis reached their objective slightly ahead of schedule that 
evening, and consolidated their position. The Syrian 9th Armored Division followed 
the Saudi-Kuwaiti task force, while its reconnaissance battalion continued to screen the 
border between JFC-N and the I MEF. 

 The Advance by I MEF1143  
 The I MEF advanced into the main Iraqi reserve forces in the KTO in the midst of 
fog and smoke from burning oil wells, and encountered some of the most serious Iraqi 
resistance during the war. The 2nd Marine Division and the Tiger Brigade began their 
attack from a position south of Al Abdallya. The 1st Battalion of the 8th Marine 
Regiment, then under the operational control of the 6th Marine Regiment of the 2nd 
Marine Division, used tanks, artillery, TOWs and aircraft to repulse one of Iraq's few 
armored counter-attacks.1144 In a demonstration of AirLand capability, the advancing 
Iraqi forces were attacked by aircraft in much the same way that exposed Iraqi forces 
had been attacked at Khafji, and were reduced to brigade-sized strength by the time 
they closed on the 6th Marine Regiment. The 2nd Marine Division --with the Tiger 
Brigade on the left, the 6th Marines in the center, and the 8th Marines on the right -- 
continued to advance, and then engaged the Iraqi 3rd Armored Division and 1st 
Mechanized Divisions.1145  
 Elements of these two Iraqi divisions had taken up defensive positions on high 
ground to the northwest of the 2nd Marine Division advance, in an area with scattered 
buildings and fences, and Marine forces became engaged in close combat -- sometimes 
using manportable Dragon anti-tank guided weapons against Iraqi armor -- 
demonstrating that technology had scarcely eliminated the need for infantry forces that 
could fight dismounted or in buildings and trenches.  
 This combat demonstrated that the attacking Iraqi forces had poor training in 
using their weapons in mobile engagements -- particularly their Soviet anti-tank guided 
missiles -- and that Iraqi commanders did not realize the cost of committing forces 
piecemeal. The Iraqi counterattacks could often be defeated at relatively low cost 
because battalion or smaller-sized elements were committed piecemeal. This made it 
difficult to evaluate how successful weapons systems like the Marine Corps LAV really 
were, particularly because they were often supported by tanks, artillery, and/or Cobra 
attack helicopters.  
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 Elsewhere, the battle became a battle between Iraqi tanks and Marine Corps M-
1A1s, Cobras, and AV-8Bs. Poor weather and the smoke from burning oil wells 
sometimes reduced visibility to a "few yards" -- and led to fighting between 
intermingled Iraqi and Marine forces -- but the  M-1A1s of  units like B Company of 
the 1st Tank Battalion of the 8th Marines were able to use thermal sights to engage the 
Iraqi forces at long ranges under conditions where the Iraqi forces could not reply with 
effective fire. Marine M-60A1s closed to shorter ranges, but their superior crew 
training quickly proved decisive in medium and short range engagements.1146  
 Many of these armored and infantry clashes took place in the equivalent of night 
warfare. While this mix of weather, oil smoke, and night, limited some aspects of 
Coalition air power, it gave the Marines the ability to exploit their superior training and 
thermal vision capabilities. The 2nd Marine Division secured the area at 2200. It had 
taken more than 4,500 prisoners, including several Iraqi brigade commanders, and 
estimated that it had destroyed 248 Iraqi tanks during the days fighting.1147 
 To the east, the 1st Marine Division encountered an Iraqi counter-attack and close 
combat near the Al Burqan oil field. Once again, the 1 MEF made effective use of both 
air and land forces. AH-1Ws and AV-8Bs maneuvered jointly with Tanks and LAVs. 
Forward air controllers were able to use extensive air support even at very close ranges, 
while the 1st Marine Division was able to locate its positions and enemy positions very 
accurately for air support, and artillery fire, using GPS receivers, which again indicates 
that superior training and thermal sights gave Marine armor a decisive range and rate of 
engagement advantage in armored clashes. The 1st Marine Division estimated that it 
destroyed more than 100 Iraqi armored vehicles, and it took more than 1,500 Iraqi 
prisoners of war.  
 The Iraqi counterattack succeeded in delaying the I MEF advance, but the I MEF 
still consolidated its hold on the Al-Jabir airfield by the close of G+1, while elements of 
the I MEF had advanced to within 10 miles of Kuwait City. The 3rd Marine Air Wing 
flew over 460 sorties in support. 

 The Advance by Joint Forces Command - East 
 Joint Forces Command - East continued to advance up the coastal area to the east 
of the I MEF. Unlike the I MEF, it encountered light resistance, and its main problem 
was dealing with a flood of Iraqis who surrendered and had to be moved to the rear as 
prisoners of war. Task Force Omar and Task Force Othman continued to advance, 
while the 2nd Saudi National Guard Brigade advanced along the coast. The Qatari units 
followed as the JFC-E reserve and the two US battleships continued to provide naval 
gunfire support. 

 The Situation at the End of G+1 
 By the end of February 25, the Coalition had hastened its tempo of attack and had 
seized all of its key objectives in the western portion of the Kuwaiti Theater of 
Operations. Additionally, the Coalition had created a large breach area, and its forces 
advanced through this breach towards the positions of the Republican Guards. The 
fighting during the course of the day had also led Iraqi forces to begin a massive retreat 
out of the southern part of the KTO. The I MEF and the JFC-E advance had forced the 
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Iraqi III Corps to retreat towards Kuwait City in growing disarray, and the forces of the 
Iraqi III Corps  increasingly became intermingled with Iraqi troops retreating out of 
positions near Kuwait City, Al Jahrah, and along the coast moving north towards 
Basra.1148  
 In spite of the scheduling and weather problems described in Chapter Seven, the 
Coalition's mix of fixed wing and rotary wing aircraft had also succeeded in conducting 
large scale battlefield interdiction missions. Coalition aircraft flew a record of 3,159 
sorties, and 1,997 were direct combat missions in support of the AirLand battle. These 
air strikes not only played a major role in reducing the casualties of the VII Corps, I 
MEF, and JFC-E forces, they again demonstrated that Iraqi armor could not move 
during the day or night in the face of Coalition air power. Part of the Iraqi 3rd Armored 
Division was caught massing in the open west of Kuwait City Airport, and air strikes 
inflicted enough losses to deprive them of their ability to counter-attack or maintain a 
strong defense.  
 While Coalition amphibious forces continued feints near Faylaka and Bubiyan, it 
is unclear that Iraq was now capable of responding to the Coalition's deception efforts. 
The 7,500 men in the 5th Marine Expeditionary Brigade were disembarked at Al 
Mishab, and rushed forward to act as the reserve for the I MEF. 
 Much of the battle to liberate Kuwait was already won: The overall situation in 
the theater already made it impossible for Iraq to organize any cohesive defense south 
of Kuwait City or even north of the Mutla ridge -- where it had prepared fixed defenses. 
Key command elements of the Iraqi forces had begun to retreat by 1200 on G+1, and 
this triggered a growing domino effect in those Iraqi forces associated with the III 
Corps and IV Corps headquarters, along the coast, and in or near Kuwait City. This 
Iraqi retreat grew steadily worse after about 1500, and forces from the coast and 
southern Iraq began to cluster around the vicinity of Kuwait City by 1900.  
 The JSTARS detected that this Iraqi retreat had become a rout early on the 
morning of February 26, 1991. This rout was triggered in part by the announcement by 
Baghdad radio at 0100 that all Iraqi forces would withdraw from Kuwait in compliance 
with UN Resolution 660 -- although Saddam Hussein declared that Iraq was 
withdrawing in the face of "aggression" from 30 countries. It also created a massive 
cluster of targets on the road north through the Mutla pass. It was this target cluster that 
led CENTAF to use F-15Es to strike the head and rear of the column before dawn on 
February 26, triggering the repeated air attacks by the US Air Force, US Navy, and 
USMC that created the so-called "highway of death". 

G+2: February 26, 1991 
 By the early morning of February 26, most of the Iraqi forces in southern Kuwait 
and around Kuwait City were running north. The road to Basra was already jammed 
with civilian vehicles, vehicles carrying loot, military vehicles, and vehicles carrying 
military equipment without any noticeable unit discipline, and many Iraqi officers fled 
with little regard for their troops. Coalition forces had already deep into Iraq and 
taken over 30,000 prisoners of war.  
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 Roughly 26 of Iraq's 43 combat divisions were ineffective, and Iraq no longer had 
cohesive command, control, and communications at any level of operations outside the 
Republican Guards Forces Command. Although the Iraqi IV Corps had never been 
massively attacked, it was only capable of scattered resistance at the individual unit 
level. The Iraqi III Corps was thrust back on Kuwait City and its airport, and only 
scattered elements attempted to defend themselves. At the same time, continuing air 
attacks on retreating Iraqi forces made it impossible for Iraq to organize more cohesive 
defenses. Even then, Iraqis were lucky. Coalition air power would have done 
significantly more to destroy retreating Iraqi forces, if it had not faced weather 
problems and restrictions on the damage that it was ordered to inflict. 
 The military situation on G+2 is shown in Figure 8.11, and its is clear that the 
main battle had now become the battle against the Republican Guards. The XVIII 
Corps and the VII Corps were moving to the east. In contrast, Iraq was deploying 
elements of the brigades of the Adnan Infantry Division to the northeast, in positions to 
the rear of the US advance along the new boundary between the XVIII and VII Corps. 
The three brigades of the Tawakalna Division were positioned in a 60 kilometer arc 
directly in front of the VII Corps, with the 46th Armored Brigade of the Iraqi 12th 
Armored Division in the rear. The 37th Armored Brigade of the Iraqi 12th Armored 
Division completed the southern part of this arc between the positions of the Tawakalna 
Division and the Wadi al-Batin. Two brigades of the Madinah Division were about 60 
kilometers to the rear of these forces, between the boundary between XVIII/VII Corps 
boundary and the northern border of Kuwait. Another brigade was across the border in 
northern Kuwait. The Iraqi 10th Armored Division was in the area to the east of the 
Wadi al-Batin, and the Hammurabi Division was to the southeast of the Madinah 
division along the Kuwait Border, defending Basra.  
 In spite of the air campaign, these Iraqi forces still had an impressive total 
strength of manpower and weapons. Major elements of these Iraqi forces were still 
maneuvering to defend themselves-- rather than retreat. Each major encounter meant a 
potential battle with an Iraqi force of hundreds of tanks, artillery weapons, and armored 
vehicles that was turning towards the west to shield the approaches to Basra before 
fighting. The VII Corps and XVIII Corps were advancing into armored battles that 
were often intense, and where they could not always exploit decisive force or maneuver, 
count on timely massive air support, or prepare for battle with indirect fire support.  
 In many cases, engagements became classic combined arms engagements 
between battalion to brigade-sized combat units, where a combination of superior 
training, tactics, and technology became critical. Once again, the US forces were able 
to exploit a decisive advantage in terms of precise navigation and location of targets, 
thermal vision devices and guns that outranged Iraqi tanks, attack helicopters and air 
support, and superior artillery targeting and lethality. They also exploited advantages in 
virtually every aspect of the operational art involving combined arms, and the superior 
capabilities of US mechanized forces, scouts, support forces, and the other elements of 
the combined arms team. The Iraqi major combat units were not able to operate 
cohesively, and Iraq could not employ them as corps level forces with any effectiveness. 
They also were deployed where they could usually be engaged in sequence.  
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 Even so, the resulting battles were not easy. Exploiting their edge in tactics, 
technology, and training forced US troops to fight at the limits of their performance 
capabilities.  Much of the fighting involved relatively close combat that deprived 
Coalition forces of some of their advantages. The detailed battle accounts of the 24th 
Mechanized Infantry Division, VII Corps, 1st British Armored Division, and I MEF are 
filled with examples of close range combat and examples of personal leadership and 
courage.  
 More importantly, the VII Corps and XVIII Corps were beginning to encounter 
forces capable of putting up a major resistance to the Coalition advance. At the same 
time, the slow advance by the Egyptian Corps gave some Iraqi forces time to retreat 
towards Basra. As a result, the rapid collapse of the Iraqi defenses in southern Kuwait 
had already reduced the prospect that the Coalition's double envelopment could win the 
race against the rout and seal off Iraqi forces from a successful retreat to Basra and the 
Euphrates.    
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Figure 8.11 
 

Coalition Advances on G+2 (February 26, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. I-41 
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 The Advance By XVIII Corps 
 The situation in the northwestern part of the battlefield began to stabilize. The 
3rd Brigade of the 101st Airborne Division continued to interdict enemy forces along 
Highway 8, and its 2nd Brigade moved to the east to attack the north Basra road, 
destroying fifteen vehicles, and capturing thirty-seven Iraqi prisoner of war. The 82nd 
Airborne Division moved east, providing security for Coalition lines of communication. 
1149 
 The French 6th Light Armored Division resumed its advance from Rochambeau 
at 0600, having reorganized its force at night using GPS receivers. It reached the area 
of the airstrip at As Salman at 1100, and redeployed while air support prepared for the 
attack. The weather presented significant visibility problems, particularly in 
comparatively rough terrain, but French land forces were within 2,500 meters of the 
forward fence at 1600, and advanced, following a rolling barrage. It quickly seized the 
airfield, while other French forces captured the small town and crossroads into Iraq 
nearby. For the rest of the war, the French 6th Light Armored Division stayed in the 
northwest, protecting the XVIII Corps and ARCENT's Western flank.1150 
 The main thrust of the XVIII Corps, however, shifted towards the northeast, and 
involved a dash to the Euphrates by the 24th Infantry Division (Mechanized) and 3rd 
Armored Cavalry Regiment to cut off Iraq's ability to retreat out of the KTO. This dash 
required the movement of more than 26,000 men and 8,600 vehicles, and created a 
massive logistic burden. The 24th Infantry Division (Mechanized) alone required 2,400 
short tons of ammunition, 400,000 gallons of fuel, and 213,000 gallons of water a day. 
 The attack began at 1400 through  a true "desert storm" of dust and wind. Its 
three brigades moved towards the Iraqi airfields at Jalibah and Tallil, with the 3rd 
Armored Cavalry screening the division's southern and eastern flanks. The division 
advanced steadily at 25 kilometers per hour and initially met little resistance. It was 
already three-quarters of the way to the Euphrates by 2130 on February 25.  
 At this point, however, the 24th Infantry Division (Mechanized) and 3rd 
Armored Cavalry Regiment began to encounter rougher terrain and flood areas that 
turned the desert into bogs called "sabkhas." Division engineers had to scout paths 
through the sabkhas, and the division could not resume its final attacks to seal off the 
Euphrates until around 1200 on February 26.  
 The 24th Infantry Division (Mechanized) and 3rd Armored Cavalry Regiment 
also began to encounter a different kind of combat. While the I MEF had already met 
occasional stiff resistance from individual Iraqi formations, the 24th Infantry and the 
3rd Armored Cavalry Regiment now faced a relatively determined defense by the Iraqi 
26th Commando regiment, and the Iraqi 47th and 49th Infantry divisions. The US 
forces were also moving into the path of elements of the Hammurabi Division of the 
Republican Guards, which were retreating up Highway 8 towards Baghdad, and 
attempting to escape the theater.  
 While these Iraqi formations were as "blind" as other Iraqi forces in terms of 
effective reconnaissance and intelligence, they were relatively well-positioned in a 
rocky escarpment, and had enough height to have some view of the overall battlefield. 
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The 1st Brigade of the 24th Infantry Division (Mechanized) was among the first 
formations to deal with this reality. It became involved in a four-hour artillery duel with 
Iraqi forces in which close fighting took place with Iraqi forces willing to fight with 
small arms and anti-tank guns.  
 The Iraqi 47th and 49th Infantry divisions did not stop their artillery fire after a 
few short exchanges, and they provided little more than pre-planned fire at range 
makers that consisted of oil barrels they had already positioned in the desert. The Iraqi 
force also lacked the armor to resist the US advance, and proved to be highly 
vulnerable to US artillery using Q-36 Firefinder counter-battery fire radars and 
improved conventional munitions (DPICM). US artillery had a decisive advantage, and 
maintained a rate of fire about 3-6 times higher than that of numerically superior Iraqi 
forces. In the process, it destroyed four Iraqi artillery battalions.  
 The 24th Infantry Division (Mechanized)'s 1st Brigade secured its position 
along Highway 8, just to the east of the main lakes south of the Euphrates by 0110. One 
unintended benefit of this advance was that the brigade of the Hammurabi Division that 
was moving towards Baghdad turned back. The 24th Infantry Division (Mechanized)'s 
197th Brigade fought its way out of the bogs and an attempted ambush by the 3rd 
Commando Regiment of the Republican Guards, and reached its objective south of 
Tallil Airfield at 0430. During the advance of the 24th Infantry Division 
(Mechanized)'s 1st and 197th brigades, US armor and mechanized infantry became 
involved in an intensive series of small fire fights.1151  
 In spite of a dust storm and then darkness, US forces fought duels against Iraqi 
armor with combined forces of M-1A1s, AH-64s, and Bradleys that could begin to 
target and engage Iraqi armor at ranges as great as 3,500 meters -- sometimes spotting 
and destroying Iraqi armor before it could return fire. The 24th Infantry Division 
destroyed fifty-four Iraqi tanks upon its initial contact with enemy forces. The division 
and 3rd Armored Cavalry Regiment also used infantry, artillery, the MLRS, and M-19 
grenade launchers to attack Iraqi forces in bunkers and defended positions.  
 The 2nd Brigade advanced with little resistance and reached its objective on the 
southeastern edge of Jalibah Airfield early in the evening. With this advance, the 24th 
Infantry Division (Mechanized) reached its objectives just south of the two airfields.     

The Advance by the VII Corps 1152  
 The VII Corps was also advancing against Iraqi forces which had never suffered 
as much in terms of supplies, losses, or morale as the Iraqi forces in the southern and 
central KTO. Further, these were also Iraqi forces where USCENTCOM still over-
estimated the damage done by air power, although USCENTCOM's damage estimates 
had otherwise been notably more correct than those done in Washington. This is a 
factor to be considered in any assessment of the VII Corps rate of advance -- and the 
24th Infantry Division (Mechanized) and 3rd Armored Cavalry Regiment --from G+2 
onwards..  
 USCINCENT and VII Corps still had different views of the battlefield. 
USCENTCOM was acting on the basis of both a perception of the battlefield where an 
Iraqi rout was taking place elsewhere in the KTO, and an estimate that exaggerated the 
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weakness of the Republican Guards and the forces associated with them. In contrast, 
VII Corps not only faced the prospect of a direct battle with the one element of Iraqi 
forces that intelligence regarded as highly combat effective, but having to improvise a 
major wheeling motion while it had elements in contact with the enemy.1153  
 Deciding on when to make this wheeling movement required as precise an 
estimate as possible of whether the Iraqi heavy forces would actively counterattack, or 
simply establish blocking positions. On the morning of February 25, ARCENT 
intelligence  estimated that the Iraqi force would only advance to blocking positions. 
JSTARS played a major role in this intelligence estimate, helping to characterize the 
movements of the Iraqi Tawakalna Division, the 52nd Armored Division, and the 12th 
Armored Divisions.1154 This again demonstrates the importance of theater and tactical 
intelligence assets.  
 As a result, the VII Corps commander decided on the afternoon of February 25, 
to wheel the 1st and 3rd Armored divisions to the east and attack the Republican 
Guards. The VII Corps commander drew on a contingency plan, formed before the start 
of the ground war, which calculated that such an attack would take three divisions to 
ensure success.  
 Because the 1st Cavalry Division was still held as the theater reserve, the 1st 
Infantry (Mechanized) Division was shifted to provide the additional strength needed 
for the main attack. It had completed its breaching operation for the British 1st 
Armored Division and began to move north. In the interim, the VII Corps advanced 
with the 1st Armored Division on its left wing, the 3rd Armored Division in the center, 
and the 2nd Armored Cavalry Regiment in the south between the division and the 
British division.1155 
 The resulting wheeling maneuver was anything but easy. It involved a total of 
145,000 men, three full US heavy divisions, an armored cavalry regiment, four US 
heavy artillery brigades, and a corps aviation brigade, plus the British 1st Armored 
Division, which was securing the Corps' right flank to the east. It meant driving the VII 
Corps directly towards the positions of the Republican Guards and some of Iraq's best 
elite regular heavy divisions. It also meant engaging in the main battle as early as the 
evening of February 26, and no later than February 27 -- far  ahead of the original battle 
plan. 
 Weather conditions further complicated the situation. Temperatures were near 
zero, fog had turned into intermittent and then steady rain. High winds blew powered 
sand through to rain to cover vehicles in mud, and low clouds and high winds often 
grounded fixed wing air support and helicopters. Visibility was poor, and navigation 
relied heavily on the GPS and compasses. These were scarcely ideal conditions for 
shifting and accelerating a massive armored advance by 145,000 men.  
 At the same time, the maneuver was eased by the fact that the 1st Armored 
Division secured Al Bussayah. The division began the day with a major artillery attack 
on the remaining Iraqi forces near Al Bussayah - firing over 1,400 shells and 300 
MLRS rockets. At 0900, it overran the defenses on the outside of the town. While 
scattered fighting continued through the morning, the 1st Armored Division was able to 
bypass Al Bussayah and move forward.1156  
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 Although it encountered some difficulties in restructuring its logistic support, this 
success allowed the VII Corps to advance on an 80 kilometer front -- with seven 
armored and mechanized brigades, an armored cavalry regiment advancing north to 
south, a mechanized division, heavy artillery brigades, and the corps aviation brigade in 
support. Further, General Schwarzkopf released the 1st Cavalry Division from its 
position in reserve, and began a 250 kilometer race to join the VII Corps attack -- 
reaching its objective within 24 hours.  
 The need to accelerate the VII Corps attack on the Republican Guards Forces 
Command became more urgent by the hour. During the previous day, the USAF and 
US Army had conducted air and artillery attacks on many of the communications nodes 
used by the Iraq, while leaving Republican Guards communications intact. This had the 
desired effect when the Tawakalna Division of the Republican Guards broke 
communications security, early on February 26, after weeks of silence to give orders 
that described his defensive positions.1157  
 About six hours later, USCENTCOM received similar radio intercepts indicating 
that the Iraqi III Corps retreat had "turned into a rout", and that tank transporters and 
artillery tractors were being sent to the Hammurabi Division -- which might indicate 
that it was being sent out of the KTO.1158 While the same intercepts indicated that the 
Madinah division was being sent to blocking positions to the southwest, these 
intercepts provided further indications that the overall battle was becoming a pursuit, 
rather than a battle of contact and envelopment. As a result, General Schwarzkopf again 
urged the VII Corps to accelerate its advance to destroy the Republican Guards.1159 
 These orders led the VII Corps commander to commit the 1st and 3rd Armored 
Divisions before the 1st Infantry (Mechanized) Division and some other attacking 
elements were fully in place, and suitable orders were issued at 1045. This potentially 
meant attacking a concentrated force of all three Republican Guards heavy divisions 
(Tawakalna, Madinah, and Hammurabi) and the regular army 10th and 12th Armored 
divisions. While it later became clear that these forces could not operate cohesively -- 
and that Iraq may have already begun to move elements of the Republican Guards 
divisions out of the theater at some point during February 26 -- neither the VII Corps, 
nor USCINCENT had any way to be certain of this at the time.1160  
 Miserable weather continued throughout the day -- with visibilities as low as 300 
meters -- and the VII Corps encountered serious communications problems, The 
SINCGARS lacked the range and reliability to provide the long range communication 
that the Corps needed. VII Corps had only a few TACSAT satellite communications 
receivers and these could not be used in moving vehicles. As a result, VII Corps lacked 
the communications capabilities of the XVIII Corps, and VII Corps communications 
required command visits and considerable independence of action.1161  
 Iraqi forces shifted position slightly during G+2, but two brigades of the US 1st 
Armored Division advanced towards the position of the motorized elements of the 
Adnan division to the east of the Ar Rumaylah oil field, and towards the 2nd and 14th 
armored Brigades of the Madinah Division. The 3rd Brigade of the 1st Armored 
Division advanced towards the 29th Brigade of the Tawakalna Division. The 3rd US 
Armored Division advanced towards the southern part of the Ar Rumaylah oil field 
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towards the boundary between the 29th Brigade of the Tawakalna Division and its 9th 
Brigade. The 2nd Armored Cavalry Brigade advanced directly towards the Tawakalna 
Division, and the 1st Infantry (Mechanized) Division advanced rapidly to the northeast 
from the rear towards the 18th Brigade of the Tawakalna Division, and the Iraqi 37th 
Armored Brigade of the 12th Armored Division.1162 
 These advances threatened to create a gap between the XVIII Corps and the VII 
Corps. The XVIII Corps was consolidating its position on Highway 8, and beginning to 
wheel the 24th Mechanized Division and the 3rd Armored Cavalry east to support the 
VII Corps. At this point, however, the cap between the two corps was still growing.  
 This risk led the XVIII Corps commander to accelerate the movement of the 24th 
Mechanized Division to the east, and advance the 3rd Armored Cavalry Regiment to 
establish a new continuous boundary between the XVIII and VII Corps. The 1st and 
3rd Brigades of the 82nd Airborne Division were shifted to clear the areas near Tallil or 
Jabril. A brigade of the 101st Airborne Division was given the missions of establishing 
a new forward operating base for air elements of the 2nd Brigade of the 101st Airborne 
division, and deploying four attack helicopter battalions, with a total of 72 AH-64 
attack helicopters, to the east where they could screen the Corps' northern flank  
 Earlier in the day, the 1st US Armored Division -- with a strength of about 22,500 
men, 350 tanks, 285 Bradleys, 115 howitzers, 36 MLRS, 36 AH-63s, and 44 other 
helicopters had completed the destruction of the northern brigade of the Iraqi 26th 
Infantry Division and an Iraqi Seventh Corps logistics base near Al-Busayyah.1163 
Although this fighting was not intense, clearing the town delayed the advance of the 1st 
Armored Division, which was typical of the "friction" that kept the VII Corps from 
advancing as USCINCENT had hoped.  
 The 1st US Armored Division then advanced to the north, on the Western flank of 
the VII Corps. It moved in a wedge about 25-45 kilometers wide and 80-150 kilometers 
long, with armored cavalry, chemical defense and engineer units in the lead, a 
following brigade, and then artillery with the division's two other brigades on each side. 
It continued its advance to the north and east, and closing by 1300 with forward 
elements of the Republican Guard's Tawakalna Division. It then attacked with M-1A1s 
and Bradleys -- which engaged the enemy at ranges in excess of 2,000 meters -- while 
supporting attacks were carried out by A-10s, AH-1 attack helicopters, and the MLRS.  
 Weather and dusk turned the battle into night warfare after 1900 in which the US 
again exploited its decisive advantage, while Iraqi forces were reduced to main gun 
tracers. This advantage became even more important as the force advanced into more 
vegetated areas where bushes often had the same size as armor. The thermal sights of 
the M-1A1 saw through the low vegetation, and M-1A1s were able to attack and kill 
several dozen T-72s and BMPs in an engagement with initial ranges of 3,000 meters.  
 The 3rd US Armored Division pushed through a screen of Iraqi armored 
reconnaissance forces, and also attacked the Tawakalna Division. By about 1600, the 
1st and 2nd Brigades of the 3rd Armored Division closed on the 29th and 9th Brigades 
of the Tawakalna Division in the midst of dense fog and rain. Unlike most Iraqi forces, 
these units were well-positioned in defensive emplacements, and had alternative 
emplacements where they could retreat to provide in-depth defense.  
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 The initial artillery attack by the VII Corps had little effect on the Tawakalna 
Division forces in these positions, and the weather deteriorated to the point where 
visibility dropped to as low as 100 meters -- while rain and blowing sand were driven 
by winds gusting up to 24-42 miles per hour. This weather was so bad that M-1A1 guns 
often had to manually set range because laser range finders could not sense a return, 
which initially made it impossible to provide air or helicopter support. 
 Nevertheless, the 3rd Armored Division advanced using its heavy cavalry 
squadron, a tank force, five battalions of artillery, and 27 MLRS launchers while the 1st 
Armored Division continued to engage.1164 Ranges closed to as little as 400 meters. 
Tank fire mixed with Bradleys firing TOWs, and artillery fire support that used 
improved conventional munitions. The resulting fire fight lasted until 0300 on February 
27, and effectively destroyed key elements of the Tawakalna division. Once again, the 
US decisively exploited superior artillery and armored warfare capabilities. The 
fighting did not, however, always favor the Americans. Some Iraqi armor was 
positioned hull down in well-sheltered positions and was able to fire in what was 
becoming an illuminated battlefield at ranges of 1,000 meters. Superior training and 
rates of engagement won such exchanges, but also caused casualties in which 
technology scarcely eliminated the risks of war. 
 The weather also improved and allowed AH-64s -- targeted by the JSTARS -- to 
advance ahead of the 3rd Armored Division's 2nd Brigade and catch an Iraqi 
mechanized unit attempting to reinforce the elements of the Tawakalna Division that 
were under attack. In spite of the weather, 24 AH-64s struck the advancing Iraqi 
formation at 2300. The AH-64 pilots used night vision goggles and FLIR systems to 
destroy as many as eight to nine  T-72 tanks, 19 BMPs, and other armored vehicles, and 
halted the move of the force. This again demonstrated the ability of JSTARS and attack 
helicopters to add a new dimension of "deep strike" capability to the battlefield. 
 The continuing night attack of the 1st Armored Division on the Tawakalna 
Division demonstrated the advantages of land "IFF" systems. Throughout its advance, 
the division made extensive use of its thermal sights and night vision devices both to 
attack Iraqi units and to preserve their own formations. They also used special infrared 
identification lights. Scouts had lights to mark the flanks of formations, and indicate the 
lead vehicles, which had special infrared strobe lights that pointed upwards so they 
could only be seen from the air,  and  identify the forces as friendly. 
 Further to the south, the 2nd Armored Cavalry Regiment was screening the 1st 
Infantry (Mechanized) Division -- which had completed its breaching operation and 
was now moving north in strength. The 2nd Armored Cavalry Regiment advanced to 
the northeast and encountered elements of both the Tawakalna Division and the Iraqi 
12th Armored Division. In the process, it became one of the few Coalition forces that 
had to fight an armored battle against  larger Iraqi forces. It began to encounter fire 
when it advanced to a position called "69 Easting" and engaged Iraqi forces for the next 
two hours until it encountered a major Iraqi armored force with modern T-72 tanks at 
"73 Easting".1165 
 The resulting battle lasted from about 1618 to 2000, and became a classic tank 
encounter in which well-trained and led  US combined forces destroyed the Iraqi 
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opposition. US M-1A1s again exploited their thermal sights and long range fire. The 
US forces could use their sights to "see" through mist and blowing sand that had 
reduced their visibility to 1,000 meters. US tank commanders used low power to survey 
the enemy, and high power to pick out Iraqi tanks whose turrets were moving in their 
direction. Gunners opened fire at ranges of 2,400 meters against Iraqi tanks that could 
not see clearly, and that had zeroed their guns on a range of 1,800 meters.  
 The Iraqis not only could not fire accurately, they assumed that the US tanks were 
firing from a static position  although the US tanks were actually moving and firing 
using stabilized guns. The M-829A1 depleted uranium rounds, or "silver bullets" -- 
fired by the US M-1A1s and easily penetrated the frontal armor of the Iraqi T-72s, 
often set them on fire and blew off their turrets. The Iraqis, however, targeted positions 
that the US tanks had already left. The result was that the M-1A1s in US forces were 
extremely lethal while the Iraqi tanks were largely ineffective: One Iraqi T-72M1 tank 
unit that had only lost two tanks during the air campaign lost the rest of its 37 T-72M1s 
in less than six minutes.  
 US mechanized forces were equally effective. The Bradleys that followed the M-
1A1s used their TOWs to attack enemy armor -- sometimes even trying to use TOW 
beyond its maximum range of 3,700 meters. They also used their 25mm guns to 
suppress the remaining Iraqi infantry forces.  
 As a burning line of T-72s began to outline the size of the full Iraqi force, the 
advancing US forces called in air and fire support. The US used F-16s and A-10s, AH-
64s, the MLRS (12 rockets and 130,000 bomblets), and howitzer fire (2,000 rounds) to 
suppress the Iraqi forces ahead of the tank advance, attack new elements of the Iraqi 
force as they were discovered, and strike at any Iraqi unit that attempted to counter-
attack. "73 Easting" became a combined arms killing ground.  
 The 2nd Armored Cavalry Regiment then found a gap between the Tawakalna 
Division, and the Iraqi 12th Armored Division and the advancing US armored units 
began a four-hour fight that continued through the early evening of the 26th, using 
thermal imagery to cut through the dust and shatter superior Iraqi tank and armored 
forces. At the same time, attack helicopters attacked the Iraqi artillery batteries. These 
night attacks by 2nd Armored Cavalry Regiment and the 1st and 3rd Armored 
Divisions destroyed a significant amount of the Tawakalna Division's armor, and again 
demonstrated the advantage of superior night/poor weather warfare capability and 
training. The 2nd Armored Cavalry Regiment alone took 1,300 prisoners.   
 Once this battle was won, the 2nd Armored Cavalry Regiment went into reserve 
and the 1st US Infantry (Mechanized) Division passed through its position and 
continued the attack to the east. The 1st Infantry (Mechanized) Division had completed 
a 16-hour advance from the breach area, but was still able to complete a rapid passage 
of lines though the 2nd Armored Cavalry Regiment, and join the battle at around 2100. 
It began to engage the 18th Mechanized Brigade of the Tawakalna Division and the 
37th Brigade of the 12th Armored Division. In spite of fatigue, the 1st Infantry 
(Mechanized) Division launched a night attack that became a series of brigade-sized 
engagements, fought through well-prepared defensive positions.  
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 M-1A1s and Bradleys came under attack by Iraqi armor and anti-tank teams, and 
responded by using their thermal sights to target and destroy Iraqi armor and infantry. 
During these engagements, it was clear that Iraqi infantry often had no indication that 
the US armor could use thermal sights to target them through cover that normally 
would have protected them. The resulting close mixed fighting led to new fratricide 
incidents, when some US armored weapons crossed sectors; however, US forces again 
showed that they "owned the night." 
 The VII Corps also used 18 AH-64s in its 11th Aviation Brigade to strike at Iraqi 
armor deep inside Iraqi territory.1166 It became clear by the afternoon of February 26 
that it was not necessary to reserve the 11th Aviation Brigade to strike deep at an Iraqi 
counterattack. Further, night offered the AH-64s an ideal opportunity to execute a 
massed precision attack against Iraqi armor. This was a complex operation because the 
AH-64s had to pass over a fluid armored battle. The first attack was scheduled to being 
at 2100, but was delayed until 2115 to work out the final details of IFF in the forward 
area. The Apaches then passed over the area of the "73 Easting Battle" and attacked in 
three areas in the main line of Iraqi retreat about 50 to 80 kilometers beyond the land 
battle. They found and engaged Iraqi armor, using FLIR to locate and fire at Iraqi 
forces that attempted to attack them. 
 It became clear in the process that there were larger concentrations of Iraqi armor 
to the east of their attack zones, and this was confirmed by the JSTARS. As a result, the 
AH-64s refueled and rearmed, and the VII Corps commander requested authorization 
to attack to the east. At this point, however, VII Corps efforts to launch a new AH-64 
attack came into conflict with the ATO, which reserved the attack area for single F-111 
attacks using loads of laser-guided bombs. The AH-64 force would almost certainly 
have been far more lethal than a single F-111, but it proved impossible to alter the ATO 
system -- which is an important lesson for the future. The AH-64s were forced to 
resume their attacks in areas where Iraqi forces did not have as much massed fleeing 
armor. Nevertheless, the second attack struck a multi-vehicle convoy and key elements 
of the Iraqi 10th Armored Division near Objective Minden at around 0300. The AH-
64s continued killing attacks, using Hellfires to knock out the lead and rear vehicles. 
They then switched over to using rockets and guns to kill softer vehicles.  
 The 11th Aviation Brigade did not carry out a third attack since this too would 
have required it to go further east than the ATO plan permitted. Even so, the two earlier 
30- minute attacks killed an estimated 33 tanks, 22 APCs, 37 other vehicles, a bunker, 
and an unknown number of Iraqi soldiers. They effectively destroyed the combat 
effectiveness of of elements of the Iraqi 10th Armored Division, which did not recover 
from the shock of a night attack by a total of 18 attack helicopters. Other AH-64s found 
and killed Iraqi armor in the Madinah Division, and targeted it for follow-on strikes. 
The AH-64s had effectively extended the depth of the VII Corps operations to over 100 
kilometers.1167  
 Still further to the south, the British 1st Armored Division continued to advance 
to the northeast of the Egyptian Corps in the direction of the Wadi al-Batin, and closed 
on the a force of one or two brigades of the Iraqi 52nd Division.1168 Until the morning 
of February 26, the British 1st Armored Division had advanced through only moderate 
Iraqi resistance. This situation now changed.1169  
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 The British division closed on the Iraqi 52nd Armored Division early in the 
morning, at around 0530, and continued to attack through about 0920.1170 The Iraqis put 
up only limited initial resistance, but British forces were forced to attack in the middle 
of a sandstorm, using GPS to maintain proper position. As the battle progressed, the 
visibility remained erratic, but training and technology gave the British forces a 
decisive advantage in combined armed cohesion, rate of engagement, and accuracy of 
fire advantage in using their Challengers and the Milan anti-tank missiles on their 
armored vehicles. This fighting continued until the Iraqi position was finally cleared.1171  
 British forces then moved forward in brigade-sized punches through a series of 
objectives along their path to the Wadi al-Batin, as the division commander shifted 
division artillery from the support of one brigade to the other. The 7th Brigade 
advanced through objectives Platinum and Lead, and moved near the Wadi Al-Batin 
and the Kuwaiti border between 1430 and 1740. The 4th Brigade encountered heavy 
Iraqi resistance at Objective Brass at 1330, defeated the Iraqi forces by 1500, and went 
on to defeat the Iraqi forces in Objective Steel by about 1700. It  then moved towards 
its final objective near the border, Objective Tungsten. Taking this objective again 
involved heavy night combat, but the 4th Brigade fully secured their objective by 0430 
on February 27.1172  
 The British 1st Armored Division secured the south-eastern flank of the VII 
Corps during this fighting, and did so in two days -- although British commanders had 
initially estimated that this would take four to ten days.1173 Tragically,  some of its 
Warriors also came under fratricide from both British tanks and US A-10s. Britain lost 
nine soldiers and 11 wounded because of attacks by the A-10s.1174 In spite of this 
incident, the British 1st Armored Division was ready to commit major elements to a 
new attack as early as 2130, but the Coalition had not yet reached a decision as to 
where the British forces should advance. As a result, British forces regrouped for the 
night, resupplied and refueled.1175  

The Advance by Joint Task Force - North 
 By the beginning of February 26, it was clear that the Egyptian III Corps no 
longer faced any risk of an Iraqi counter-attack. As a result, it stepped up its pace and 
advanced rapidly with little Iraqi opposition. It reached its original objective near Al 
Braq, and turned east before rapidly thrusting 60 kilometers towards its next objective 
at Ali As Salim Airfield. At this point, the original battle plan called for the Egyptian 
Corps to move through the I MEF position and liberate Kuwait City.  
 Task Force Khalid also achieved its objectives and turned east towards Kuwait 
City. The Syrian 9th Armored Division followed in support. While Syrian forces 
performed the function of screening Task Force Khalid to the east, and securing the 
supply lines of JFC-N, none of these tasks actually served any military purpose. As was 
the case throughout the Gulf War, the Syrian 9th Armored Division effectively opted 
out of the fight -- which weakened the JFC-N, and contributed to its slow advanced and 
failure to help seal off the Iraqi forces in the southern KTO.    

The Advance by I MEF 
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 The I MEF refueled and replenished on the night of February 25, and resumed its 
attack on the morning of the 26th. Its objectives were now Kuwait City and the Mutla 
Pass. The 2nd Marine Division turned on the road north to the Mutla Pass, and towards 
Al Jahrah at the eastern end of the Bay of Kuwait, while the Tiger Brigade headed 
towards the Mutla Ridge, the one major defensive position north of the Bay of Kuwait. 
The Mutla Ridge was the key to cutting off the roads leading north to Basra from 
southern and central Kuwait, and Kuwait City.1176  
  In spite of the fact that many Iraqi forces had already fled north, the Iraqi 
command had not organized a systematic retreat by all of its remaining forces in 
Kuwait. It had left some forces in place, and others to retreat as best they could. This 
allowed the 2nd Marine Division and the Tiger Brigade to complete at least part of the 
double envelopment in which the resulting advance was one of the most successful 
tests of the AirLand battle doctrine during the Gulf War. Air support was rushed in 
from the 3rd Marine Air Wing and from AV-8Bs on shipboard, and airborne FACs 
proved able to target key Iraqi forces in the Tiger Brigade's line of advance. Seizing the 
Mutla Ridge would unquestionably have taken significantly longer if air and land 
power had not worked in concert. 
 The 2nd Marine Division reached a position where it could attack the Iraqi forces 
in the lower Mutla area at 1200. At the same time, the Tiger Brigade, supported by 
attack aircraft and helicopters,  plowed, and fought its way through an Iraqi minefield 
and then through dug-in Iraqi armor and bunkers, before taking the high ground west of 
Al Jahrah. It systematically destroyed the Iraqi anti-aircraft defenses in the area, 
consolidated its position, and cut off the Iraqi forces in Kuwait. This left hundreds of 
Iraqi tanks and armored vehicles vulnerable to Coalition airpower, with no line of 
retreat. In many cases, Iraqi forces abandoned their vehicles and fled north on foot; 
other Iraqi forces surrendered. 
 The 2nd Marine Division took the outskirts of Al Jahrah, and destroyed elements 
of the Iraqi 3rd Armored and 5th Mechanized Divisions. This involved several stiff 
clashes with Iraqi T-72s and infantry from some of Iraq's best regular forces. These 
forces chose to fight, rather than surrender. However, the 2nd Marine Division and the 
Tiger Brigade secured Al Jahrah at around 1600, and continued on to secure positions 
on the high ground of the Mutla Ridge. They estimated that they took 4,200 Iraqi 
prisoners, and destroyed 166 Iraqi tanks in the day's fighting.1177 
 The 1st Marine Division had already turned towards Kuwait International Airport, 
and forward elements had reached the edge of the airport by 2300 on February 25. 
Although Marine commanders knew that the Iraqis were now in retreat, the area around 
the airport was still defended while fighting occurred across the division's front. The 
commander of the 1st Marine Division called in his maneuver commanders, at about 
1300, to finalize plans for an attack on the airport. The Commanders dispersed at about 
1400 to hold their own briefings, which took about an hour.  
 Meanwhile, the 2nd Marine Division came alongside of the 1st Marine Division, 
and both divisions were now in a position to attack. This link-up between the 1st and 
2nd Marine Division provided another example of the impact of the limitations that 
C4I/BM capabilities placed on operations. Although the link-up between the two 
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divisions was given careful attention, the right flank of the 2nd Marine Division still 
identified the left flank of the 1st Division as hostile, and engaged it with machine gun 
fire. As a result, it was not until 1530 that both divisions were in final position and 
ready for the final drive -- three and one-half hours after the 1st Marine Division had 
first stopped. 
 The need for this planning and coordination was demonstrated by the fact that the 
1st Marine Division was now able to advance through a driving sand storm, periods of 
darkness, and smoke from burning oil wells, and through pipelines, and the worst 
terrain it had yet encountered, without a single loss to fratricide. The 1st Marine 
Division was also able to defeat a major Iraqi armored force that was holding Kuwait 
International Airport and could no longer retreat. This led to a low-level battle that 
lasted into the night, and until 0330 on February 26.  
 During this  battle, the 1st Marine Division was forced to fight at night, and 
through the dense oil smoke from burning oil wells, which sometimes limited visibility 
to a few meters. Once again, superior training, technology, and combined arms proved 
critical. So did the assistance of close air support and naval fire support from US 
battleships. By about 0600 on February 26, the 1st Marine Division advanced into what 
was now an empty airport and secured it and its positions. In the course of the days 
fighting, it had destroyed an estimated 250 Iraqi T-54/T-55 and 70 T-72 tanks, and 70 
other armored vehicles.1178  

 The Advance by Joint Forces Command East  
 JFC-E continued its successful advance up the coast. Task Force Omar achieved 
its objective on the west on the outskirts of Kuwait City. Task Force Othman and the 
Qatari Battalion reached their objectives on the southern edge of Kuwait City with a 
UAE motorized infantry battalion to screen the left flank of the Saudi 10th Mechanized 
Brigade. The Arab forces were so successful in this sector that the JFC-E operating 
objective was moved west twice during the day, and  JFC-E was given four additional 
objectives.1179   
 One senior US commander of the forces in the area commented several days after 
the end of the war,1180 

"We were surprised by both the Egyptians and the Saudis. The Egyptians 
surprised us because they had high morale and our experience with their 
training made us expect to see them advance more quickly. I am not sure 
what happened. They certainly got no support from Syria, but they also 
worried about counterattacks for which we had no intelligence. It may have 
been that they lacked enough breaching equipment, and their own long range 
intelligence assets....But it took them a long time to move, and the Saudis in 
JFC-N seemed to always move faster than the Egyptians. 
"The Saudis in JFC-E were a different story. We had helped them train for a 
completely new kind of combined arms warfare, and we had no doubt about 
their commitment, courage and initial willingness to fight. We did not really 
know what would happen when the fighting began, however, or how well 
they would sustain the fight. The answer came very quickly. They did what 
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they were supposed to do, they did it well, and they did it almost exactly on 
schedule 
....Understand, they were not a heavy force. JFC-E was much smaller than 
the other forces in terms of firepower and armor. However, the only problem 
they had was that they could not suddenly absorb all the changes in their 
orders on the 26th. But, we were having problems too. The orders could have 
been a little better organized and more coherent... 
"One thing we did learn, is how critical our relationship before the war was, 
and how important our liaison effort was during Desert Shield and Desert 
Storm. I know you will hear a lot about how aggressive special forces were. I 
think the liaison teams with Arab forces were far more important. They really 
helped win the war." 

  The Situation at the End of G+2 
  By the end of G-+2, the VII and XVIII Corps had captured a total of over 
13,000 enemy prisoners of war. JFC-N, the I MEF, and JFC-E had reached positions on 
the edge of Kuwait City, the Marines had won control of the international airport, and 
Arab forces were preparing to liberate Kuwait. These Coalition advances took place, 
despite record rainfalls, which created substantial amounts of mud, and severely limited 
the Coalition's ability to provide air support.  
 In spite of the operational problems discussed in the previous chapter, Coalition 
air forces had also flown a record 3,159 sorties. The attack component of these sorties 
was heavily targeted against the retreating Iraqi forces, but the resulting briefings on 
the successes of these sorties later backfired on the Coalition. After the war, the strikes 
on the Al Jahrah and Basra road (Highway 6) led to reports of the "road of death," and 
these reports and later TV coverage of the abandon Iraqi vehicles on the road gave the 
impression of a massive slaughter of Iraqi troops that never took place. 
 It was now clear that the Coalition faced hard choices regarding conflict 
termination. Iraq was defeated. It had effectively lost 33 of its 43 divisions in the KTO, 
although some 70,000-80,000 Iraqi troops had succeeded in fleeing north to Basra. 
Aside from the Republican Guards, the regular forces near them, and a few pockets of 
regular Army forces, the Iraqi forces in Kuwait had surrendered or had been destroyed 
as effective fighting forces. The Tawakalna Division was largely destroyed, which left 
elements of the Iraqi regular Army 10th Armored Division and the surviving elements 
of the Republican Guards' Al Madinah Division to try to organize the defense of Basra 
in positions north of Kuwait. Other Iraqi forces, now isolated to the west of Basra, were 
forced to flee north across the causeways through the Al Hammar Lake. 
  The Coalition could still achieve significant strategic results in terms of 
weakening any future threat from Iraq by destroying the remaining Iraqi Republican 
Guards, and heavy forces to the south of the Euphrates and Basra, but it could not 
destroy or entrap the entire Iraqi Army in the KTO without expanding the scope of the 
war and risking extensive air and land combat in a built-up area. USCENTCOM also 
faced the problem that it did not have the time and weather conditions to make a 
comprehensive all-source assessment of the damage it had already done to the 
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Republican Guards and many of the heavy regular army units in the north. It knew that 
Coalition air and land forces had done severe damage to these Iraqi forces, but no 
reliable damage assessment was available from G-Day through the end of the war. 
 In short, the key issue was no longer one of how long or how well the war was 
fought, but one of why it was fought. If the point was to change the goal for ending the 
war, the war now needed to be fought accordingly. This meant giving the ground 
campaign a dramatic new direction, by shifting the Coalition battle plan to advance into 
the populated areas around Basra, and/or carrying out a plan for an air assault deep in 
the direction of the Iranian border, and sealing off the escape routes north of Basra. It 
also meant using Coalition air power to destroy every retreating Iraqi unit, and 
bombing the Iraqi forces intermingled with built-up areas in Basra.  
 Any such escalation was clearly a policy-level grand strategic decision. Killing 
so many more Iraqi soldiers, taking 30,000 to 60,000 more prisoners of war, and 
advancing into an Iraqi city and/or to positions near the Iranian border was not a 
decision to be taken by Schwarzkopf or Powell. It was a decision that could only be 
justified in terms of a concerted effort to make fundamental  changes in the postwar 
political and military situation in Iraq, and it either had to be taken by President Bush 
and the other leaders of the Coalition or should not have been taken at all. 

G-Day + 3: February 27, 1991 
 No such decision was taken. By the beginning of G+3, the Coalition's military 
objectives had not changed. They were still to complete the liberation of Kuwait 
without involvement in the populated areas of Iraq, although they did not preclude a 
new and much larger envelopment of Iraqi forces. The XVIII Corps was developing the 
option of an air assault on the Iraqi lines of communication north out of Basra. The 
main thrust of Coalition forces, however, was to attack the remaining elements of the 
Republican Guards forces, consolidate victory within Kuwait, and maintain pressure on 
the Iraqi forces fleeing north. These Coalition objectives are illustrated in the force 
movements shown in Figure 8.12.  
 Real world logistic, support, and fatigue problems had also become steadily more 
serious. The XVIII and VII Corps faced growing problems in refueling and 
replenishing many of their forces, and their lead combat elements had now been 
advancing for three days. The strain of combat, combined with unanticipated rates of 
movement and sustainment efforts, coupled with the continuing exploitation of night 
and limited visibility warfare, put exceptional strain on the men in many of the 
elements of Coalition forces.  
 Regardless of any wartime or post-war debates over rates of advance, the fact that 
the XVIII and VII Corps forces could continue their attacks at all during G+3 is a 
lesson in the importance of human factors, training, and readiness. It is easy to talk 
about the advantages provided by superior mobility, sustainability, and high technology 
systems like thermal vision devices. However, all of these elements of the AirLand 
battle placed new demands on training, morale, readiness, and every aspect of human 
factors. If the war seemed Nintendo and Teflon-like from the media, it scarcely did so 
from the ground and the air.  
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Figure 8.12 
 

Coalition Advances on G+3 (February 27, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 400. 
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The Advance by XVIII Corps 
 The key to the success of the XVIII Corps now became became the advance of 
the 24th Infantry Division (Mechanized) and the 3rd Armored Cavalry Regiment. They 
were moving east towards Basra in the direction of the Al Hammar lake and towards the 
positions occupied by the Madinah Armored Division and Nebuchadnezzar and Al 
Adnan Infantry Divisions of the Republican Guards. In order to carry out this advance, 
however, the 24th Infantry Division (Mechanized) had to secure its position along the 
Euphrates River Valley and seize all of the positions around the Tallil Airfield, about 20 
miles south of An Nasiryah, and the Jalibah airfield to the east, near the Hawr Al-Milh 
lake. As a result, the 1st and 2nd Brigade of the 24th Infantry Division (Mechanized) 
were tasked with attacking Jalibah, and the 197th Brigade was tasked with attacking 
Tallil.1181  
 Preparing this attack required combat and logistics officers to improvise a major 
refueling operation on the night of the 26th. The original plan had never called for 
refueling and forward support to move as quickly, and lead M-1A1 tanks that were now 
down to 100 gallons in their 500 gallon fuel tanks. This refueling was accomplished at 
about 2400, on February 26. This type of refueling effort later had led to commentary 
that the M-1A1 and other heavy tanks placed an impractical fuel burden on logistic 
support. It would certainly be desirable to have more fuel efficient tanks (and as well as 
more fuel efficient versions of other weapons), but it is far from clear that this incident 
demonstrates anything other than the fact that rapid exploitations require added logistic 
effort and a great deal of improvisation. It is scarcely clear, for example, that the 
advancing forces would have been better off with the more fuel efficient, but less 
capable, M-60A3.   
 The 1st Brigade began the artillery preparation for the next phase of its attack at 
0500, resumed its advance in the face of limited Iraqi opposition, and took the Al Jalibah 
airfield at 1000 -- destroying 14 MiGs left on the airfield. This advance to the east led 
USCINCENT to adjust the phase lines between the 24th Infantry Division (Mechanized) 
and the VII Corps to place them between the Tallil airfield and the Ar Rumalia oil fields 
west of Basra.1182  
 At 0100, the 24th Infantry Division (Mechanized) attacked east with two 
brigades, and the 3rd Armored Cavalry Regiment, leaving the 197th Brigade to clear the 
Tallil Airfield to the north. In an unusual move, General Luck -- the XVIII Corps 
Commander -- had placed the 3rd Armored Cavalry Regiment under the operational 
control of the 24th Infantry Division (Mechanized) at around 2000 the previous night.1183 
This helped create a  total force of some 800 combat vehicles which was moving almost 
directly east towards Basra -- along Highway 8 -- on a 50 kilometer long north-south 
front. This force encountered scattered elements of the al-Faw, Nebuchadnezzar, and 
Hammurabi Republican Guard Divisions, defeated or bypassed them, and went on to 
seize massive Iraqi supply dumps just east of Jalibah. It achieved a sustained advanced 
rate of nearly 40 miles per hour, and ignored or suppressed Iraqi artillery fire that could 
not target and shift rapidly enough to keep up with the advancing column. It overran and 
bypassed some 5,000 Iraqi soldiers and 1,300 ammunition bunkers. 
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 The 24th Infantry Division (Mechanized) then advanced east along Highway 8 to 
join up with the VII Corps. Throughout the rest of the afternoon and evening of 
February 27, armor, artillery, and attack helicopters continued to advance, destroying 
hundreds of Iraqi vehicles trying to redeploy to check the advance, or escape north 
across the Euphrates.1184 
 This advance was extremely successful, but it again revealed problems in the 
range and reliability of the SINCGARS system when it was not supported by extensive 
satellite communications. It also presented additional problems in terms of fuel and 
ammunition because these could not arrive forward until the evening of February 27. 
Some US supply vehicles were not advanced enough to keep up with the advancing 
armor, and could only move at a rate of 10-15 miles per hour. As a result, many US 
forces became involved a continuing logistics race in those sectors where armor made a 
rapid advance.1185  
 Regardless of these problems, the 24th Infantry Division (Mechanized) and the 
3rd Armored Cavalry Regiment continued their preparations for their final advance 
towards Basra,  and the 197th Brigade moved forward from Tallil. Their attack was 
planned for 0500 on February 28. Their advance was also to be supported by the 
redeployment of the attack helicopter battalions of the 101st Airborne Division which 
seized a new forward operating base (Viper) about 200 kilometers east of Cobra.   
 This assault was another lesson in the ability of air assault forces to extend the 
depth of the battlefield. Viper was seized by an air assault of the 101st Airborne 
Division's 2nd Brigade. This assault used 55 CH-47 sorties and 120 UH-60 sorties. After 
a 45-minute flight from Cobra, it landed a force of more than 500 troops, 60 HMMWVs 
with TOW, and 18 105 mm howitzers, in the area which was to become Viper. The 
landing occurred around 0900, and Viper was given sufficient security, fuel, and 
ammunition to be operational by about 1300. This was anything but easy. In order to 
supply sustained operations out of Viper, a force of 30 CH-47s was forced to fly five-
hour round trips of more than 800 kilometers to bases in Saudi Arabia -- carrying either 
2,000 gallons of fuel, or eight tons of munitions -- until  land supply began on the night 
of the 27th.1186 
 One key reason for the attack on Viper, and redeployment of the 2nd Brigade, 
was to prepare for an air assault to the north of Basra in order to seize the bridges to the 
north along Highway 6, which paralleled the Tigris. Capturing Viper, however, 
immediately allowed the XVIII Corps to attack other targets. At 1430, two aviation 
brigades with 64 AH-64s based in Viper  began attacks on a kill box about 145 
kilometers to the northeast, directly above Basra. The AH-64s conducted four hours 
worth of sustained attacks with Hellfires, rockets, and guns. Although burning oil smoke 
sometimes reduced visibility to less than 1,000 meters, and sometimes to near night 
warfare conditions -- which would have prevented the attack in an earlier war -- the two 
AH-64 battalions were able to use thermal sights to attack the Iraqi vehicles fleeing 
north across the Al Basra causeway. In a few minutes, they destroyed the vehicles on the 
causeway, and temporarily blocked further movement.1187  
 Two other attack helicopter battalions flew further north across the Al Hammar 
lake, and attacked Iraqi forces that had already crossed the causeway. These attacks  
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destroyed an estimated 14 APCs, eight multiple rocket launchers, 4 helicopters, 56 
trucks, and two SA-6 radars. The attack did not encounter any Iraqi tanks, and this raised 
the issue of whether the tanks had already moved north, or were remaining near Basra. 
U-2 and Satellite imagery later showed that large numbers of Iraqi armored vehicles 
were still in Basra on March 2.1188 
 These attack helicopter assaults significantly reduced the ability of Iraqi forces to 
use the northern escape route to the west of Basra, and trapped advancing Iraqi forces 
between the 24th Infantry Division (Mechanized), the VII Corps, and the Euphrates. By 
flying low over an area that no longer had cohesive air defense, the AH-64s were now 
able to patrol an area of 160 by 380 kilometers.  
 That evening, the 101st Airborne Division prepared its 1st Brigade for an air 
assault into the area north of Basra that had been attacked by the AH-64s operating out 
of Viper. This assault was planned to establish a blocking position on the last exit out of 
the KTO and complete the double development. It was planned to begin at 0500 on 
February 28, but was delayed and then canceled when the XVIII Corps received the first 
indications of a ceasefire at 0145, on the morning of  February 28.1189 

The VII Corps Advance 1190 
 At dawn on G+3, the VII Corps continued to thrust east through heavy morning 
fog and begin a massive coordinated Corps-sized AirLand attack on the remainder of the 
Tawakalna Division, the Al Madinah Division, and the Hammurabi Division. The 
position of the key Iraqi forces in the path of the XVIII Corps and the VII Corps advance 
is shown in Figure 8.13.  
 The fog lifted as the morning continued, but heavy cloud cover continued. This 
restricted close air support, although missions continued to be flown under a ceiling of 
3,000 feet. The 1st Cavalry Division, which had arrived in the forward area, attacked to 
the north where it could help prevent Iraqi forces from escaping, and the 1st and 3rd 
Armored Divisions attacked eastward from the northern part of the Corps sector. The 1st 
Infantry (Mechanized) Division completed a night passage through the 2nd Armored 
Cavalry Regiment's position and immediately attacked the Iraqi forces.  
 These armored attacks were coordinated so that artillery and AH-64s hit the Iraqi 
positions the armored forces were closing on, while close air support aircraft attacked 
the next set of Iraqi  positions behind them. To the south, the 2nd Armored Cavalry 
Regiment and the British 1st Armored Division advanced along the southern part of the 
corps sector. 
 The 1st Armored Division was moving into an area where it was to engage a 
mixed group of Iraqis from the Madinah Division's 14th Mechanized Brigade, the 12 
Armored Division's 46th Armored Brigade, and remnants of the 10th Armored Divisions, 
plus elements of the Iraqi 52nd, 17th, 12th, and 10th Divisions which had been fleeing 
north and which were used to reinforce the Madinah Division. 
 The 1st Armored Division conducted a massive armored attack on the 
Republican Guards forces at first light. It pulled back its Bradley scouts and advanced in 
a three brigade front with all of its 350 M-1A1s deployed forward. Progress was 
moderate. The division fought its way through part of a brigade of the Adnan Division, 
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through moderately defended Iraqi training and logistics facilities, and came up against a 
major Iraqi T-72 tank force from the 2nd Brigade of the Madinah Division.  
 This Iraqi force was in a good defensive position on a high ground to the east -- 
that came to be called "Madinah Ridge." The Iraqi T-72s were deployed hull down, and 
camouflaged on a reverse slope. The Iraqi forces were deployed in two parallel lines of 
T-72s and BMPs, spaced about 100 to 150 meters apart, and running northeast to 
southeast. They were well camouflaged, and had extensive anti-aircraft guns.1191  
 The Iraqis planned to surprise advancing US armor, and then turn the Wadi 
below the ridge into a killing zone using tanks and artillery. This ambush might have 
worked in previous wars, but the M-1A1s detected the Iraqi T-72s at ranges in excess of 
3,000 meters with their thermal sights. The US tank forces, which had never previously 
trained at ranges beyond 2,400 meters, engaged the Iraqi tanks at 2,800 to 3,000 meters -
- well beyond the effective range of the T-72s. For nearly 15 minutes, four battalions of 
the US M-1A1s of the US 1st Armored Division -- stretched out of a front of nearly 10 
kilometers -- fired nearly as quickly as their guns permitted, while Bradley's used their 
TOWs and 25mm guns. The 6-6 Infantry and three tank battalions of the 1st Armored 
Division's second Brigade, and the 4-6 Armor of its 1st Brigade on their right, played a 
critical in a battle that became the largest armored killing ground of the Gulf War.1192  
 AH-64s with Hellfires and artillery were called in to provide support. Elsewhere 
on the battlefield, elements of the 1st Armored Division closed to within 800 meters of 
the Iraqi force -- relying on superior training and fire control systems to out-engage Iraqi 
armor. This fight expanded to include elements of the Iraqi 10th Armored Division by 
1100, and infantry battles between the Bradleys with 25mm guns and TOWs, and Iraqi 
BMPs and infantry in trenches.  
 Once again, superior US training and fire control systems provided a decisive 
advantage in rates of engagement, while the superior armor on US tanks was able to 
defeat Iraqi anti-armored weapons. At least one Iraqi T-72 was destroyed in close 
fighting with a Bradley, and one M-1A1 killed four successive T-72s in an engagement 
at less than 400 meters.1193  A-10s provided air support as well as the AH-64s. One A-10 
was lost to ZSU-23-4 anti-aircraft guns, but tanks could located these weapons by their 
distinctive firing pattern, and then suppressed them.  
 The US forces were aided by the fact that Iraqi artillery was either too slow to 
engage US forces or simply fired repeatedly at predetermined positions. This gave the 
1st Armored Division time to reposition its counterbattery radars and prepare its MLRS 
fire units to suppress the Iraqi 122mm guns. However, the 1st Armored Division's 
artillery still took nearly 40 minutes to reply to the Iraqi fire because of communications 
and coordination problems in firing at a position that was in the XVIII Corps zone. The 
US Army was far from the "electronic battlefield," but when it did reply, it rapidly 
suppressed one battery and then continued firing. By 1400, the MLRS fire units had 
destroyed or suppressed four Iraqi artillery battalions and during that day the 1st 
Armored Division's counterbattery fire destroyed at least  72 Iraqi guns.1194 
 A combination of AH-64s, A-10s, F-16s, and artillery continued to fire at the 
Madinah Division for two hours. This air support continued despite burning oil clouds 
and uncertain visibility. By 1500, the Iraqi forward defenses were suppressed, and US 
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armor rolled over the remaining forward elements of the Madinah Division. The attack 
was largely over by 1630. The 1st Armored Division had destroyed over 300 Iraqi 
armored vehicles and had lost only one American killed in combat and one due to 
fratricide. At 1700, it received orders to resume its advance.1195  
 The battle did, however, delay a complex set of VII Corps maneuvers. The 1st 
Cavalry Division had been scheduled pass around the 1st Armored Division and to link 
up with the 24th Mechanized Infantry Division during the morning, but this move was 
delayed until 2100, when the VII Corps became able to deploy the 2nd Armored Cavalry 
Regiment and the five full divisions against the Republican Guards. It also left the 1st 
Armored Division short of fuel. Two logistic convoys had to be improvised to rush in 
fuel from the 3rd Armored Division reserve and from VII Corps depots in Saudi 
Arabia.1196 
 When the battle of Madinah Ridge was going on, the 1st Infantry (Mechanized) 
Division  defeated the Iraqi 37th Armored Brigade and advanced to the east in an effort 
to cut the Kuwait City Basra Highway. One of the division's armored cavalry units 
succeeded in crossing the highway at 1630, completing part of the "double 
envelopment." However, by this time it was nearly 25 kilometers in advance of the main 
force, and night had fallen. To avoid any risk of fratricide, the 1st Infantry (Mechanized) 
Division halted its movement, and the armored cavalry unit  took up a blocking position 
on the highway. In spite of its isolation from the main body of the division, it took more 
than 1,000 prisoners during the night.1197  
 The 3rd Armored Division, which had broken through the Tawakalna Division, 
overran the division's artillery positions, and the remaining elements of the Iraqi 10th 
and 12th Armored divisions, and drove towards the east. Its advance was led by two 
battalions of AH-64s. It began to take more prisoners, and found an entire battalion of 
equipment abandoned in its path, with engines and radios running.1198 
 During this advance, the 3rd Brigade of the 3rd Armored Division moved 
through the position of the 2nd Brigade, "conducting a passage of lines while in contact 
with the enemy," to successfully attack the Iraqi 12th Armored Division. It drove 
through its defenses, and broke into Kuwait. The kind of realistic maneuver training the 
US Army had stressed at Fort Irwin -- and the use of GPS receivers -- greatly helped in 
coordinating such movements and in reducing fratricide.1199 
 The  3rd Armored Division reached its forward advance line for the day at 2030. 
This did not, however, halt its activities. Late on the evening of the 27th, the 3rd 
Armored Division used AH-64 helicopters to successfully attack the rear of the Iraqi 
10th Armored Division, in spite of poor visibility and weather. These attacks behind the 
Iraqi forward lines broke up the Iraqi defense and forced units under attack to abandon 
much of their equipment.  At the same time, the 1st and 3rd Brigades of the 3rd 
Armored Division -- supported by artillery and the MLRS -- forced the Iraqi defending 
forces to retreat into what now were disorganized rear elements, and completed the rout 
of the 10th Armored Division. This again demonstrated the value of the AirLand battle 
and the value of attack helicopters under conditions where few fixed wing aircraft could 
operate.1200 
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The Coalition command had problems in deciding on the line of advance that British 
forces should take once they reached the edge of the Wadi al-Batin. By the evening of 
February 26, the British 1st Armored Division was  in position to drive up the Wadi al-
Batin against the Republican Guards in parallel with the 1st US Infantry (Mechanized 
Division. It could also drive east to the coast and establish another blocking position 
across the roads to Basra, and create a supply line from the south along the Wadi al-
Batin. 
The VII Corps originally wanted the British 1st Armored Division to move north along 
the Wadi al-Batin towards the Republican Guards, but it was increasingly unclear 
whether the British forces could commit to such a battle in time to be effective. The 
British commander, General Sir Peter de la Billiere also stated that a major incident with 
fratricide from A-10s the previous day -- and fratricide problems between the armored 
vehicles in the British and US forces --  convinced the British and US commanders that 
an advance against the Republican Guards was too risky to improvise in a battle that was 
already won. As a result, the orders to the British commander were changed several 
times during the night -- delaying the British advance -- and uncertainties over the 
timing of the coming ceasefire then interfered further with British operations.1201 
 British forces were finally ordered to advance into Kuwait at about 0800, reached the 
Wadi al-Batin at 0930, and moved towards a position about 30 kilometers inside the 
country.1202 The 7th Armored Brigade of the British 1st Armored Division attacked due 
east across the Wadi Al-Batin, and the IPSA pipeline into Kuwait, and overran elements 
of three Iraqi infantry divisions. Soldiers in the British forces described resistance as 
slight, with few Iraqi defensive positions, and with scattered combat equipment that had 
already been destroyed from the air.   
British forces reached their main objective in Kuwait, Objective Varsity, during the 
course of the day. British forces had reached a point in two days that British 
commanders had originally estimated would take four to 10 days. They had advanced 
continuously for three days and nights, and as their commander said, "the main difficulty 
was now exhaustion. Men were gray faced after three days and nights with almost no 
sleep, and...their facilities were much reduced." 1203 The British 1st Armored Division 
then waited for a new decision as to where it should advance.  
By the evening of G+3 (February 27), the British force was in position to advance in 
three possible directions: To drive north towards the Republican Guards, advance to the 
coast, or clear the Wadi al-Batin to the south to link up to the Tapline road and create a 
new main logistic supply line. Uncertainties over the timing of the coming cease-fire 
were making a decision more and more time sensitive, but Iraqi forces were now 
collapsing so quickly that it was difficult to decide on the proper line of British advance. 
British forces were given orders to clear the Wadi al-Batin at 1930, which was 
countermanded at 2030 because it became clear that  a new logistic route could not 
function before the war over. As a result, the British forces were ordered to drive to the 
east, and the British commander gave the order to prepare for this attack at 2230.1204   
The VII Corps achieved a great deal during G+3.1205 The VII Corps had defeated major 
elements of five Iraqi divisions: The Madinah, Tawakalna, the 10th Armored, the 12th 
Armored, and the 52nd Armored, the only heavy Republican Guards Division that 
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retained most of its effective fighting strength was the Hammurabi Division. The 
surviving elements of the infantry divisions that had been located along the Saudi border 
on the southern flank of VII Corps had largely been taken prisoner.1206 
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Figure 8.13 
 

Key Iraqi Positions on G+3 (February 27, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 401. 
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 The Advance of Joint Forces Command - North 
 The Egyptian Corps closed on Ali As-Salim Airfield, and the Saudi 4th Armored 
Brigade and Kuwaiti Ash-Shahid Brigade secured their objective. After some delays 
caused by the sudden and unilateral decision of Kuwait's Emir that Kuwait forces should 
liberate Kuwait City, a brigade sized force entered the city and began to secure its 
western area. The Syrian Division remained in support, "securing" JFC-N's lines of 
communication. 
 After some negotiation, and clearance of the Egyptian advance by President 
Mubarak, Kuwaiti forces led the advance into a formally liberated Kuwait at 0900. They 
were followed by Egyptian forces, and the various Arab forces were then given separate 
roles in securing the city. They entered a stripped city with limited water and power. 
Everything from the ports to museums and stores to the zoo had been looted. Up to 
1,000 Kuwaitis were missing, and the sky was filled with the smoke from burning oil 
wells. The 200,000 Kuwaitis who had remained in the country began a liberation 
celebration that was to last for days. 
 This Kuwaiti decision to have only Kuwait forces lead the liberation of Kuwait 
City, which was taken from far to the rear, did more to alienate other Arab states than 
convince the world and Kuwaiti public opinion that Kuwaiti forces had accomplished 
the liberation. The Kuwaiti decision irritated Egypt, Saudi Arabia, Qatar, the UAE, and 
other Arab states because the Kuwaiti description described other Arab forces as 
"friendly", rather than as "brothers"1207  
 It also ignored the fact that the Kuwaitis in Kuwait City were not waiting for a 
formal liberation. Twelve US Marines from the 2nd Force Reconnaissance Company 
had already infiltrated into Kuwait City, and had somewhat inadvertently triggered a 
liberation celebration that lasted for days. A Marine Corps officer working with the 
Kuwait resistance had the same experience in Al Jahrah, and found himself the guest of 
honor at a Liberation dinner. US special forces also conducted a early liberation by 
entering the US Embassy and working with Kuwaiti liberation forces to clear key 
buildings. while US Navy Special Warfare units seized the Iraqi headquarters in the 
former Kuwaiti Police Headquarters.1208   

  The Advance of the I MEF 
 The 2nd Marine Division and Tiger Brigade consolidated their position in Al 
Jahrah and on the Mutla Ridge and maintained liaison with JFC-North. At 0500, the 
Tiger Brigade established contact with the advancing Egyptian forces, and 0900, the 
Arab forces in JFC-N passed through the 2nd Marine Division's position and advanced 
towards Kuwait City. The 2nd Marine Division remained on the Mutla Ridge until the 
offensive halted at 0800 the next day.1209 The 1st Marine Division cleaned up the last 
pockets of resistance at Kuwait Airport  consolidated its position, and linked up with the 
JFC-E forces advancing along the coast. It coordinated JFC-East's' passage of lines 
through its position into Kuwait City.1210  
 The 3rd Marine Air Wing shifted its AH-1W attack helicopters and attack 
aircraft north, along the main highway from Kuwait City to Basra. It flew over 200 
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sorties, but had to reduce its activity in the afternoon because more of the Iraqi forces 
moving north along the highway north were now waving white flags. In addition, AV-
8Bs, flying from the USS Nassau, conducted attack missions, and CH-46Es flew 
supplies to the I MEF from the amphibious task force, while transporting Iraqi POWs 
back to the fleet.   

 The Advance of Joint Forces Command - East 
 The JFC-E secured its final objectives south of Kuwait City, and forward 
elements moved into the city and linked up with JFC-N. The JFC-E forces began to 
occupy the eastern part of the city and helped complete the liberation of Kuwait. 

  The Situation at the End of G+3 
  General Schwarzkopf and General Powell had begun to discuss ending the war 
during the early afternoon (Gulf time) of G+3. According to the descriptions of this 
discussion that have so far been made public, it seems that the ARCENT commander, 
General Yeosock, advocated continuing the land battle until it produced a more 
decisive result, while Powell advocated recommending that the war be ended because it 
had effectively achieved the UN's original objectives and additional killing might 
produce a negative political backlash.1211  
 Schwarzkopf says in his memoirs that Powell called at 2230 local Gulf time from 
the White House, and stated that President Bush's advisors and the British and French 
political leaders were increasingly concerned with the level of destruction in Iraqi 
forces, and asked if Schwarzkopf objected to the ending of the war. Schwarzkopf stated 
that he agreed to recommending that President Bush announce a cessation of hostilities 
at 0500 on G+4, although this only gave 6 1/2 hours of warning, and that he 
immediately called his major commanders. He also stated that Powell called a few 
hours later to indicate that the war would end at 0800 local time to create a "100 hour" 
land offensive.1212   
 It is  clear that Schwarzkopf and USCENTCOM fully understood at this point in 
time that the Coalition could not seal off the theater or enforce terms that required Iraqi 
troops to leave their equipment in the KTO. At the same time, the USCENTCOM daily 
intelligence summary for February 27 had stated that, "the Republican Guards are 
encircled...have few options other than surrender or destruction."1213  
 USCENTCOM intelligence seems to have confused defeating elements of various 
Republican Guards divisions and brigades with destroying or surrounding the entire 
formation. As Chapters Five and Seven have discussed, it also sharply overestimated 
the damage it had done to Iraq's first line equipment -- particularly to the holdings of 
the Republican Guards.1214 It is not clear how much these over-estimates of damage 
influenced USCENTCOM or Washington, however, Schwarzkopf stated that he 
informed General Powell of the Coalition's inability to keep Iraq's forces from 
retreating with some of their equipment, and the White House accepted this as a reality 
in deciding to cease hostilities.1215  
 As a result of these discussions, President Bush decided to end offensive 
operations at 0800 on G+4. Kuwait City was liberated. Iraq no longer had any combat 



Lessons of the Gulf War 602 

effective forces in Kuwait, and its Republican Guard Forces Command and the key 
heavy regular divisions in Iraq seemed to be shattered.  

G+4: February 28, 1991 
 President Bush's decision to end the offensive at 0800 put heavy pressure on 
USCENTCOM to achieve as much as possible before the cease-fire, and Coalition 
forces continued their attack to destroy the Republican Guards throughout the early 
morning of February 28. The final positions of Coalition forces are shown in Figure 
8.14. 
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Figure 8.14 
 

Coalition Advances on G+4 (February 28, 1991) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. 408. 
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 Final Advances by the XVIII Corps   
 By 0800, the XVIII Corps had completed its advance, cut off key lines of Iraqi 
retreat, and had played a major role in breaking up the Republican Guards Forces 
Command. The 24th Mechanized Infantry Division and the 3rd Armored Cavalry 
Regiment continued to advance and attack the retreating Iraqi forces west of Basra until 
0800.1216 The 82nd Airborne Division cleared the objectives in its area, and the 101st 
Airborne Division continued operations along Highway 8, interdicted the north road to 
Basra, and secured its forward operating bases at Cobra and Viper. When operations 
ended, the 24th Mechanized Infantry Division was 30 miles from Basra and no longer 
faced any effective opposition. It then took up defensive positions and halted operations. 

 Final Advances by the VII Corps 1217   
 On the night of February 27, the VII Corps commander was initially told that the 
cease-fire would occur as of 0500. As a result, he planned to complete the double 
envelopment of the Iraqi forces in his area at 0500, with the 1st Cavalry Division 
advancing to the north and the 1st Infantry (Mechanized) Division advancing to the 
south. The 1st and 3rd Armored Division were to press forward in their zones, as was 
the British 
1st Armored Division. These plans were never completed because new orders came at 
0200 that the cease-fire would now take place at 0800.1218 As a result, the VII Corps 
was suddenly given the order to resume the attack with full intensity and continue until 
0800. 
 These shifting orders disrupted a planned attack by the AH-64s of the 11th 
Aviation Brigade, which were supposed to attack Safwan, and the attack was held back 
while the new ground force attack plan was implemented. The VII Corps also 
experienced communications problems with the commander of the 1st Infantry 
(Mechanized) Division, who was in a tank, which delayed the beginning of what was 
supposed to be a combined attack by the 1st Infantry (Mechanized) Division and the 
11th Aviation Brigade on Safwan. While the VII Corps issued a new attack order at 
0400, the order to attack Safwan did not reach the 1st Infantry (Mechanized) Division, 
which later led to a situation where General Schwarzkopf believed that the VII Corps 
had taken Safwan, when actually it had not. 
 The full VII Corps attack began at 0600, with a 45 minute artillery, MLRS, and 
attack helicopter attack in preparation for the new advance. All units were advancing 
by 0615, but reports of a unit receiving fratricide then halted movement between 0645 
and 0705. This order ensured that the 1st Infantry (Mechanized) Division would have 
had no chance of reaching Safwan even if the order to take the town had been properly 
communicated. AH-64s flew over the area, but found few Iraqi vehicles and soldiers to 
attack. 
 The 1st Armored Division  encountered Iraqi forces during its attack, and killed 
100 more Iraqi armored vehicles. The 3rd Armored Division deployed to the east, and 
the British 1st Armored Division reached the coast. At this point, a temporary cease-
fire was declared at 0723, and further action halted.1219 The VII Corps had moved 330 
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kilometers deep into the heart of Iraq, and that succeeded in cutting off the Iraqi route 
of withdrawal along the Euphrates River Valley.1220   
 The VII Corps also continued to attack Iraqi forces until 0800. The 1st Armored 
Division attacked forward and secured Objective Bonn south of the position of the 24th 
Mechanized Infantry Division. The 3rd Armored Division continued its attack and 
destroyed 250 more Iraqi vehicles in the fighting, and continued pursuing the enemy 
along its line of advance until 0800.1221  
 The British 1st Armored Division, which had only been cleared by the VII 
Corps to cross the Wadi al-Batin at 1930 on February 27, began to attack to the east at 
0600 on the morning of February 28, encountering only limited Iraqi resistance. Led by 
the 7th Armored Brigade, it became involved in a race to the east at 40 kilometers per 
hour  -- with some Warriors driving forward at 70 kilometers per hour -- trying to best 
the 0800 deadline. It attacked through rough country, and Iraqi berms and minefields, 
and managed to cut the Basra road (Highway 6) before 0800. By now it had moved 290 
kilometers and attacked for 97 hours, 54 of which were in contact with the enemy. It 
had destroyed an estimated 60 Iraqi tanks, 90 armored fighting vehicles, and 37 
artillery weapons, and had taken 5,000 prisoners of war. Its only killed in combat were 
the nine men that it had lost to US A-10s.1222  
 At 0800, the VII Corps began to establish blocking positions to ensure that no 
remaining remnants of Iraqi forces could escape the area. The 1st Armored Division, 
the 1st Infantry (Mechanized) Division, 1st Cavalry Division, 3rd Armored Division, 
and 2nd Armored Cavalry Regiment established an East-West line between Al Jahrah 
and Basra.  While later analysis produced lower  figures, the VII Corps estimated that it 
had captured nearly 22,000 Iraqi prisoners of war, and decisively defeated a total of 
more than 12 Iraqi divisions, and reported destroying 1,300 tanks, 1,200 other armored 
fighting vehicles, 285 artillery pieces, and 100 air defense systems.1223 It accomplished 
this with remarkably small casualties and losses of equipment. The US 1st Armored 
Division, for example, had lost only 4 killed in action and 53 wounded in action. It had 
lost a total of 4 M-1A1s, 2 M-3A2s, 1 M-113A2, 2 AH-64s, 1 HEMMT fueler, 4 
HUMMWVs, and 1 CUCV.1224 
 The VII  Corps then shifted to humanitarian missions. It  provided over 1 
million meals, treated some 30,000 Iraqi civilians in military health facilities, and 
reopened the school and clinic in Safwan. It also protected some 12,000 Iraqi refugees, 
set up a camp for 30,000 refugees north of Rafah, and provided transportation for Iraqis 
who wished to leave Iraq.1225 

 Final Advances by Joint Forces Command - North   
 JFC-N ceased offensive operations. Egyptian Rangers secured the Egyptian 
Embassy in Kuwait City, the 3rd Egyptian Mechanized Division screened the north 
from its position at Al-Abraq, and elements of the Egyptian 4th Armored Division 
began to clear the western part of Kuwait City.  

 Final Advances by the I MEF   
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 The I MEF remained in position outside Kuwait City. While the 6th and 8th 
Marines of the 2nd Marine Division had worked with the Kuwaiti resistance to attack 
into Al Jahrah, seize the key bases in the area, and secure the northern road, this attack 
did not prove necessary. The 1st Marine Division secured its position.1226  
 The I MEF assisted the passage of JFC-N and JFC-E forces into Kuwait City, 
having lost 14 killed plus 48 wounded. It had lost six fixed wing aircraft and three 
helicopters. It had taken more than 20,000 Iraqi prisoners, and estimated that it had 
destroyed 1,040 Iraqi tanks, 432 artillery weapons, and 608 armored personnel carriers. 
While these estimates later proved to be somewhat exaggerated, it was clear that the I 
MEF had been extremely effective.1227  
 The 3rd Marine Air Wing was ordered to stand down from combat operations. 
It now began to provide supplies and logistics to forward units while maintaining 
defensive combat air patrols over the I MEF sector. By the time it stood down, it had 
flown 9,659 sorties in support of the I MEF and Coalition forces. Some 8,910 of these 
sorties were in support of the ground force offensive. 

 Final Advances by Joint Forces Command - East   
 JFC-E also ceased offensive operations. It consolidated its position south of the 
Seventh Ring Road in Kuwait City, and Saudi special forces secured the Saudi 
Embassy. A battalion sized task forced entered Kuwait City, and remained near the 6th 
Ring Road. Royal Saudi Marines occupied Mina As Saud. Other JFC-E cleared the area 
of Iraqi stragglers. 

  The Situation at the End of G+4 
 During the brief period between the President's announcement and the cease-
fire, the XVIII corps had moved close to Basra. The US VII Corps had attacked all but 
one of the heavy Republican Guard divisions still in the theater.  British and US Army 
forces had completed the liberation of northern Kuwait. Saudi and other Arab forces 
had liberated Kuwait City, and US Marine forces had secured the southern and western 
outskirts of Kuwait city. At 0800 hours, just one hundred hours after the start of the 
ground campaign, a cease fire was ordered. The war ended with the total defeat of 
Iraq's forces in the south. The Coalition had secured the entire Western theater of 
operations south of the Euphrates River and an area of Iraq West and north of Kuwait 
larger than the state of New Jersey.  
 As was the case at the end of G+2 and G+3, the situation at G+4 raised 
interesting "might have beens." Much of the escaping Iraqi armor might have been 
attacked the day before if the XVIII and VII Corps had been able to maintain a 
continuous front, or if the AH-64s had been allowed to range freely over the battlefield 
-- rather than be restricted to given areas by the ATO. Even by February 27, the AH-
64s were having trouble finding targets south of the Basra area and the zones restricted 
to fixed-wing aircraft. The decision not to extend the war and allow the 101st to carry 
out an air assault and seize a blocking position north of Basra on the 28th also helped 
some Iraqi forces to escape. So did the decisions to not pursue Iraqi forces into the 
Basra area and to not use air power to attack the Iraqi forces in the area. 
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 Again, however, one must be cautious about just how much any of these 
measures would really have accomplished by G+4, or even thereafter. Air power did 
not prove capable of sealing off the 20 odd bridges and causeways out of the KTO. As 
has been discussed in Chapter Seven, the US model for analyzing Iraqi LOCs was 
oversimplified, and underestimated the options open to Iraqi forces, and the weather 
did not always permit timely and effective attack. A few days of additional air attacks 
would probably not have produced massive amounts of additional Iraqi losses. 
 Although it was not known to Coalition commanders at the time, some elements 
of the Republican Guards Forces Command had begun to move north out of the KTO 
as early as February 26, and certainly during February 27. The Republican Guards 
Forces Command had fully admitted defeat by midnight on February 27, 1991, and had 
ordered the rest of the Republican Guards to retreat north to take up positions to defend 
Iraq. Many of the forces that were not directly in the path of the XVIII and VII Corps 
escaped, with the exception of the Hammurabi Division which was trapped by the 24th 
Infantry Division (Mechanized) and then engaged on March 2. The fight on the 
causeway had cost the Hammurabi Division the equivalent of about one full brigade, 
the Tawakalna Division was hurt so badly that it later had to be disbanded, and the 5th 
Mechanized Division later surrendered en masse to the Kurds in northern Iraq.1228 In 
spite of these defeats, however, about one-third of the tanks and heavy armor of the 
RGFC and regular forces command escaped into the area around Basra and into the 
north.  
 Simply extending the land battle by a day or two might also have had a limited 
strategic impact. Satellite imagery found that large armored and mechanized elements 
of the Republican Guards were 100 kilometers north of Basra as early as March 1, 1991. 
These Iraqi forces had retreated in order, and had halted in dispersed positions where 
many were in revetments. While it is easy to talk about closing the trap on February 28, 
many of these elements of the Republican Guards had to have begun moving through 
Basra early on February 27, if not as early as February 26. Any further bombing or 
blocking efforts that did not go far north of Basra might well have failed to achieve 
additional strategic or grand strategic result. While an air assault by the 101st could 
have taken up a key blocking position on the roads north of Basra, many of the Guards 
would have escaped. 
 Discussions about sealing off the area also tend to focus on the bridges and 
routes that existed in peace time, and ignore the fact that the Iraqi forces in the theater 
had massive engineering resources to bypass or patch bridges and causeways, and use 
earthmovers to create temporary causeways across shallow rivers and lakes. Further, 
the Iraqis were have found to have prepositioned large numbers of barges, pontoons, 
and extension bridges in the area, and were used to help major elements of the 
Republican Guards move as far north as Amara, some 200 kilometers away from their 
original positions in the KTO.1229   

G-Day +5 and Beyond 
 There were two incidents which broke the cease-fire after 0800 on February 28. 
One was minor. At 20:00 on February 28, 1991, Iraqi soldiers riding in a school bus 
fired on US soldiers manning a checkpoint. The US guards returned fire, killing six 
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enemy soldiers and wounding six. There were no US casualties. The other fight was far 
more serious.  

The Battle With the Hammurabi Division 
  At the time the fighting ceased, the 24th Mechanized Infantry Division had 
halted only about two kilometers from the positions of the Hammurabi Division, which 
was still largely intact. The reconnaissance elements of the 24th Mechanized Infantry 
Division also covered the main road north that the Hammurabi Division had to move 
north into Iraq. During the next two days, these US forces came under scattered fire 
from the Hammurabi Division, but these incidents were viewed as minor incidents until 
March 2, when US scouts came under fire from Iraqi RPGs and anti-tank fire. A brief 
clash followed and the scouts captured an Iraqi infantry squad.1230 
 At 0420 on the morning of March 2, the Hammurabi Division began a full scale 
movement towards the north. More than 200 Iraqi T-72s and BMPs attacked towards 
the 1st Brigade of the US 24th Mechanized Infantry Division, striking towards a 
repaired section of the causeway across the Hawr al Hammer that the Iraqis had quietly 
bull-dozed the day before. This advance seemed to have been triggered by the uprisings 
in southern Iraq and an order to advance to support Saddam Hussein and the Ba'ath 
government against Shi'ite rebels.  
 The Iraqi action created a nearly perfect killing ground. The Iraqi column was 
fleeing north towards a narrow 2.5 kilometer long causeway that could be interdicted 
with mines by the MLRS and then attacked by AH-64s. The 24th Mechanized Infantry 
Division used three M-109A1 155mm artillery battalions and an MLRS battery to fire 
scatterable mines and improved conventional munitions in the path of the advancing 
Hammurabi Division and over the causeway.  
 The Hammurabi Division then split into different elements. Some fled west on 
Highway 8, where they were attacked and destroyed by the 1st Brigade of the 24th 
Mechanized Infantry Division.1231 Others fled south and were destroyed by artillery. 
This left about 200 armored vehicles which had not been engaged, plus another 200 
armored vehicles north of the causeway which were already safely across the Euphrates. 
At 0900, the 18 AH-64s in the 24th Mechanized Infantry Division engaged the Iraqi 
armor, which had stalled along a 15 kilometer stretch of road,  and attacked them with 
107 Hellfires. At the same time, the M-1A1s of the 1st Brigade attacked up the road 
from the south and drove north along the Iraqi column.1232  
 By the end of these engagements, the Hammurabi Division had lost over 185 
armored vehicles, 400 trucks, and 34 artillery pieces -- many abandoned, rather than hit 
while their crews were in them -- and hundreds of Iraqis had been taken prisoner. The 
US then broke off the action and allowed roughly 40 Iraqi armored vehicles and 200 
wheeled vehicles to move towards Basra.1233 
 This battle effectively ended the war, although one more incident arose because 
Schwarzkopf still believed that the 1st Infantry (Mechanized) Division had fully 
occupied the area around Safwan, while it had only sent helicopter patrols into the 
area.1234 This led Schwarzkopf to order the seizure of  the Safwan air strip and Safwan 
mountain on G+4 . At this point, the main road junction near Safwan was still occupied 
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by elements of the Republican Guards, and the Iraqi commander refused to withdraw. 
After consulting with Powell, Schwarzkopf gave the Iraqis an ultimatum, and the 1st 
Infantry (Mechanized) Division sent forward a force of 50 tanks and Bradleys, and 
began to circle the area with AH-64s. The Iraqis then withdrew without a fight.1235 

The Incident at Safwan and Uncertain Terms For Ending the Conflict 
 At 1100 on March 3, the USCENTCOM Commander arrived at Safwan, without 
any senior civilian, and met with the Iraqi military leadership to discuss proposed terms 
of reference for the military aspects of the cease-fire between Coalition and Iraqi forces. 
Washington had failed to draft cohesive or detailed terms to use in the preliminary 
negotiations -- which Russia was conducting with Iraq -- until March 1, 1991. As a 
result, the terms were never fully reviewed with either USCENTCOM or the other 
national commands before they were negotiated in Safwan -- another lesson in the need 
to make conflict termination a basic aim of war, before a war is won.1236 
 When the discussions were held at Safwan, no effort was made to consider the 
developing political upheavals in Iraq. The talks focused on arrangements for the 
immediate release of all prisoners of war, the exchange of information on personnel 
carried as missing-in-action, the location of remains of Iraqi military personnel, 
minefields, and NBC storage sites. The land offensive and the war had come to an end. 
Throughout the cease-fire period, Coalition forces continued defensive and security 
operations with an emphasis on force protection, clearing enemy personnel, and 
destroying or evacuating captured enemy equipment. The orders beginning the 
withdrawal of the Coalition force had, however, begun to be issued on March 2.1237 
 The ARCENT alone withdrew 541,429 soldiers from March 2, 1991 to January 2, 
1992. Up to 5,000 soldiers per day left Saudi Arabia, and a total of 2,500 aircraft and 
420 ships moved 1,928,000 tons of equipment back to Europe and Saudi Arabia. 
Meanwhile, the Coalition forces in the theater shifted their mission to the relief and 
protection of Kurdish refugees in the north of Iraq and peace enforcement. The USAF 
began to airlift supplies on March 5, and a Coalition ground force was deployed as part 
of Operation Provide Comfort on April 18.  A Kurdish security zone was set up to 
protect the Kurds on April 19. 

The Impact of the Gulf War on the Iraqi Army  
 All victory is relative, and it would have taken a much longer and bloodier war to 
totally defeat or destroy Iraq's land forces. The Iraqi Army suffered massive losses 
during the Gulf War, although the previous chapters have already shown that experts 
differ sharply about how many Iraqis died during the Gulf War, how much equipment 
and munitions were destroyed or lost during the air and ground offensive phases of the 
war, and how many Iraqi combat units lost cohesion or combat effectiveness at any 
given time.  
 Just after the war, USCENTCOM estimated that Coalition forces had virtually 
shattered more than fifteen Iraqi divisions, and only 5-7 of 43 Iraqi divisions were still 
capable of offensive operations. It estimated that the Coalition had captured 86,000 
Iraqi prisoners, 64,000 of which were taken by US forces.1238  
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 The Department of Defense estimated after the war that 10 Iraqi infantry 
divisions, one armored division, and one mechanized division had been reduced from 
zero to 25% of their combat strength. Six more infantry, two mechanized, and four 
armored divisions had been reduced to 25-50% of their combat strength. Six infantry, 
two mechanized, and one armored division had been reduced to 50-75% of their 
combat strength, and five infantry divisions, one special forces division, one 
mechanized, and two armored divisions retained 75-100% of their combat strength.1239  
  These broad estimates of the impact of the war on Iraqi forces in the KTO are 
probably correct. As has been discussed in Chapter Seven, the key differences exist in 
US Government estimates based on ongoing after-action analysis of intelligence and 
damage assessment data, and are reflected in Table 8.6 The estimates based on imagery 
are probably the most correct, and they indicated that the Iraqi forces in the KTO lost 
76% of their tanks, 54% of their APCs, and 90% of their artillery. At the same time, the 
Gulf War Air Power Survey indicates that US intelligence concluded that the 
Republican Guards units only lost 50% of their weapons in these categories in spite of 
both the air campaign and AirLand battle.1240 According to one report, sharp differences 
existed between USCENTCOM's original estimate of the Republican Guard's losses as 
of February 23 and those based on imagery which CIA began to issue on February 24. 
This source indicates that USCENTCOM estimated the Guard lost 388 tanks and the 
CIA estimated 166, that USCENTCOM estimated 142 APCs were lost and CIA 
estimated 203.1241   
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Table 8.6 
 

The Impact of Coalition Air and Land Forces on Iraqi Equipment Strength 
At the Time of the Cease-Fire 

 
 
      
                                                                                            Tanks         APCs          Artillery          
 
Total in KTO on January 16, 1991, at start of  
Air Campaign (Imagery) 3,475 3,080 2,474  
 
Total left at beginning of the land campaign 2,087 2,151 1,322  
 
 
Total destroyed  or abandoned during the during land 
 campaign (USCENTCOM estimate) 2,159 521 1,465  
       Destroyed by air (451) (224) (353)  
 Destroyed by land or abandoned (1,708) (297) (1,112)  
 
Total destroyed  or abandoned during the during land 
 campaign (Imagery Based) 1,245 739 1,044  
 
Total destroyed during air campaign and land 
offensive (Imagery Based) 2,633 1,668 2,196  
 
Still in Iraqi Control on March 1, 1991 (Imagery) 842 1,412 279  
  
 
Source: Adapted by the author from Eliot Cohen, ed., Gulf War Air Power Survey, Volume II, Section II, 
pp. 259-261. 



Lessons of the Gulf War 612 

 It is important to understand that these estimates only include the Iraqi forces in 
the KTO, and not  the entire Iraqi Army -- much of which had never entered the KTO. 
Even so, such estimates indicate that Iraq's total national army emerged from the Gulf 
War with as little as 25% to 33% of its prewar total national division strength fully 
operational, with only about 20% of its heavy armored and mechanized brigade 
strength combat effective, and with only 20% to 25% of its total manpower under full 
government control. In terms of equipment losses, some experts feel that Iraq lost about 
50% of its total national operational tank strength, 40% of its other armored vehicles, 
and 50% of its artillery -- although such losses see to count some recoverable 
equipment . The Iraqi Army outside the KTO had also lost much of its stocks and 
infrastructure. Coalition air attacks had struck hard at facilities and area targets.   
 Immediately after the war, part of the Iraqi Army was also in a state of disruption 
and political upheaval. Many Iraqi troops had become disaffected. Unrest in the Army 
triggered the first revolts in the south, and some elements of the armed forces then 
joined Shi'ite and Kurdish rebels that attempted to seize power. Other commanders and 
units either wavered in their loyalty or hesitated in obeying Saddam Hussein's 
orders.1242   
 However, this disruption of Iraq's forces was relatively short-lived. None of the 
forces that challenged Saddam were strong enough to confront the Republican Guards, 
and the regular military units that remained loyal. It is also clear in retrospect that 
Saddam Hussein took the decision no later than February 27, to rush Republican 
Guards forces out of the theater to use them to ensure that he could suppress uprisings 
in southern Iraq, and it is likely that the Iraqi commanders negotiating the cease-fire at 
Safwan manipulated his request to Schwarzkopf to ensure that Iraq's helicopters could 
be used to attack both the uprising in the south and the Kurdish uprising in the north.1243  
 In any case, the Iraqi Army, and Iraq's vast paramilitary security apparatus soon 
regained control of key urban areas, and Saddam proceeded to purge the army of any 
elements that he felt were inefficient, uncertain or disloyal. He removed the head of the 
security service and inefficient security personnel, and reorganized his government and 
military forces. During the course of 1991 and early 1992, forces loyal to the 
government suppressed all serious Shi'ite resistance in the south, and drove the 
remaining Shi'ite forces into the marshes near the Iranian border. The army defeated a 
Kurdish uprising that threatened to seize control of the north and Mosul during the first 
weeks after the cease-fire, and left the Kurds isolated in a UN-secured enclave. 
 Iraq restructured its army command structure. It purged as many as 1,500 senior 
officers, and shot others.1244 The Iraqi Army also recovered some of the equipment that 
it initially abandoned, or which had fallen into hostile use in Iraq, and conducted a 
massive scavenging hunt in the Iraqi territory that the Coalition had occupied the 
moment that Coalition forces left. Iraq sent infiltrators into Kuwait in an effort to regain 
equipment, spare parts, and munitions. In many cases it was able to repair equipment 
that had been counted as "killed" during the war because the damage was not sufficient 
to prevent repair or combing parts from several damaged systems.1245  
 By September, 1992 -- after only a little over a year of recovery -- Iraq's 
military forces were able to deploy 500,000 to 650,000 men -- including a substantial 
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number of reserves. The Iraqi Army had 300,000-400,000 actives, or about 40% its 
prewar strength. Many of the regular army forces were manned by poorly trained and 
motivated conscripts, which had been drafted after the Gulf War or who had been 
defeated in that conflict. These lower quality forces were stiffened, however, by 
reorganized and relatively effective Republican Guards forces, a number of moderate to 
high quality regular army units, and reorganized internal security forces. 
 The Iraqi Army was reported to be organized into five main corps, with a 4th 
Border Guard force along the Syrian border, a 5th Border Guard force along the border 
with Saudi Arabia, and a third screening force along the Western border of Kuwait. The 
Iraqi Army had a total of 24 to 30 divisions. These included an uncertain mix of 
armored, mechanized, and infantry divisions. According to British and Israeli sources, 
there were three regular armored divisions, three regular mechanized divisions, and 15-
17 regular infantry divisions. The Republican Guards had three armored divisions, one 
mechanized division, three-four infantry divisions, and a special forces unit.   
 Various estimates of total major combat unit strength gave the Iraqi Army a 
numerical strength of some 25-28 division equivalents, versus a strength of 60-70 
division equivalents before the Gulf War. However, such direct numerical comparisons 
ignore the fact that Iraqi divisions had far less manpower, equipment strength, and 
combat capability than Iraqi divisions before the war. Iraq had also been forced to 
demobilize some reserve units, and to disband or consolidate some of 15-20 special 
forces and commando units that existed before the war. 
 The strength of the Iraqi Army had risen again by 1995. Iraq now had a total of 
350,000-400,000 men (including 100,000 recalled reserves),  five-six corps, with a total 
of 28-30 divisions with 10 armored and mechanized divisions (four in the Republican 
Guards and six in the regular army), and 18-20 infantry and mountain division 
equivalents (three in the Republican Guards and 15-17 in the regular army), plus a 
division-sized special Republican Guards formation.1246  
 The Iraqi Army was concentrated around the Kurdish security zone in the north, 
with as many as 15-16 divisions and 150,000 men. Infantry divisions secured the 
border of the security zone, and armored, mechanized, and Republican guard divisions 
provided heavy offensive forces. The army's key formations were a corps 
headquartered in Mosul and another corps headquartered in Kirkuk. Another Iraqi 
corps or large-scale formation was concentrated in the Baghdad area with many of  the 
Republican Guards heavy divisions and the special Republican Guards (or "Presidential 
guards") formations.1247 Two more corps were deployed in the south, with at least 
50,000-75,000 men. These forces seemed to have included 5-10 divisions, with a mix 
of infantry and heavy divisions, and at least some Republican guard formations in 
reserve.  
 In addition, Iraq had 20,000 frontier guards. These frontier guards were 
deployed along every border -- except the "border" along the Kurdish security zone, 
which was covered by regular Iraqi forces. The frontier guards are little more than a 
light infantry and surveillance force  armored with light weapons and AA guns. 
Training has generally been poor, but the force does free the army to perform combat 
missions.  
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  It is not clear how well such estimates of the Iraqi Army's major holdings in 
1992 track with the estimates of wartime losses in 1991. The figures available on 
estimate Iraqi strength in 1991 and 1992 differ too much in definition and source to 
make direct comparisons. Iraq does, however, seem to have had more equipment than 
even the revised estimates of damage during the Gulf War would fully explain.  
 Iraq's holdings seemed to include about 3,000 tanks, or less than half of the 
6,700 tanks that it had before the war. About half of these tanks were T-54s, T-55s, T-
59s and T-69s. Iraq also had about 600-700 M-48s, M-60s, AMX-30s, Centurions, and 
Chieftains captured from Iran or obtained in small numbers from other countries. Iraq 
had lost much of its pre-war T-72 strength and only had about 500-600 T-72s left, plus 
about 200-300 T-62s. This compares with nearly 1,500 T-72s and T-62s before the war. 
According to some estimates, only about 2,000-2,300 of Iraq's tanks were operational, 
but Iraq retained over 1,500 tank transporters and heavy vehicle trailers out of the 
several thousand that it had bought during the Iran-Iraq War.1248   
 Iraq's surviving strength of other armored vehicles seemed to include some 
4,000-4,500 other armored vehicles. This total included 1,250-1,500 armored 
reconnaissance and command vehicles (BDRM-2, EE-3, EE-9, AML-60, AML-90, 
MTLB) versus 2,500 before the war. It included 800-900 armored infantry fighting 
vehicles (BMP-1, BMP-2, and AMX-10P) versus 2,000 before the war; and included 
2000-2250 APCs (BTR-50, BTR-60, BTR-152, OT-62, OT-64, MTLB, YW-531, M-
113, M-3, EE-11) versus up to 7,100 before the war. Other estimates indicate that Iraq 
may have had only about 2,800-3,100 other armored vehicles, versus 5,100 before the 
war. Regardless of the exact number, many of these vehicles only had limited 
operational capability in 1994. Iraq did, however, retain large numbers of special 
purpose armored vehicles like armored command centers that it had bought during the 
Iran-Iraq War. 1249  
 Iraq's surviving artillery included about 1,500-1,750 towed artillery weapons 
(105mm, 122mm, 130 mm, and 155mm). It also included around 250-300 self-
propelled artillery weapons (2S1 122mm, 2S3 152mm, M-109A/1/A2 and GCT AUFF-
1 155mm); and 4,000-5,000 (60mm, 81mm, 120mm, 160mm) mortars. This compares 
with 3,000-5,000 towed weapons, and 500 self-propelled tube weapons before the war. 
The data on multiple rocket launchers are contradictory. Although many such weapons 
were destroyed or abandoned in the KTO, Iraq still retained 150-200 such weapons 
(240mm, 140mm, Astros I, ASTRO II, BM-21, 122mm). Iraq probably retained many 
of its pre-war holdings of the Frog surface-to-surface rocket, and at least several 
hundred rockets.1250 Iraq had over 350 self-propelled mortars mounted on armored 
vehicles before the Gulf War and probably at least one hundred after the conflict. Iraq 
retained large numbers of towed 81mm and 120mm Soviet mortars.  
 The Iraqi Army lost large numbers of its anti-tank weapons during the fighting,  
but retained substantial anti-tank warfare capability. Its guided weapons included an 
unknown number of HOT, AS-11, and AS-12s mounted on PAH-1 and SA-342 
helicopters, and AT-2s mounted on MI-8 and MI-24 helicopters. It had Milan and HOT 
launchers mounted on VC-TH armored vehicles; Soviet AT-1, AT-3, AT-4 crew-
portable anti-tank guided missiles, and Milan manportable anti-tank guided missiles. It 
retained several thousand 85mm and 100mm anti-tank guns and heavy recoilless rifles.  
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 Iraq had about 7,000 anti-aircraft guns, including machine guns, before the war. 
Iraq lost substantial numbers of anti-aircraft guns, but seemed to retain 300-500 self -
propelled weapons, including some AMX-30 SAs, Egyptian made gun/light missile 
launchers, and 150-200 radar-guided ZSU-23-4s. Iraq retained about 4,000-5,000 other 
AA guns, although many were not operational or may have been deployed as anti-
infantry weapons. Post-war estimates do not provide many details of Iraqi Army 
surface-to air holdings, but they clearly included hundred of light and medium surface-
to-air missile launchers such as the SA-7, SA-8, SA-9, SA-13, SA-14, and SA-16, and  
50-100 surviving Roland fire units. Iraq seemed to retain 50% to 66% of its pre-war 
anti-aircraft weapons strength. 
 Army aviation seemed to retain about 120 of the 159 armed helicopters that Iraq 
possessed before the war. These included 20 PAH-1 (BO-105) attack helicopters with 
AS-11, AS-12 and HOT missiles, 30 MI-24s and MI-25s with AT-2 missiles,  40 SA-
342s with AS-12s and HOTs, Allouettes with AS-11s and AS-12s, and 5 AS-321s with 
Exocet. Iraq retained about 200-300 heavy, medium, and light transport and utility 
helicopters.1251  
 This total inventory of surviving army equipment is more impressive, however, 
than Iraq's surviving military capabilities. Although Iraq built up significant war 
fighting capabilities during the Iran-Iraq War, its forces had many defects even before 
they suffered major losses during Gulf War. Like many other Middle Eastern armies, 
Iraq armed with little regard to standardization, ease of supply, training, and 
maintenance. It’s army was dependent on continuing imports of a wide mix of 
equipment supplied by the former Soviet bloc, France and Italy, other European states, 
and Third World countries. Iraq relied on resupply as a substitute for maintenance, 
overhauls, and effective logistics. As a result, much of its equipment was constantly 
deadlined -- or had limited operational effectiveness.   
 The Gulf War made this reliance on resupply unworkable. Iraq has been cut off 
from major arms imports and foreign technical support since August, 1990, yet its army 
needed at least $1 billion a year worth of arms imports even before it suffered the 
losses of the Gulf War. Iraq's army was also organized to deal with combat attrition 
through re-supply of new equipment, rather than by repairing damaged or worn 
equipment. As a result, Iraq not only has suffered from wartime losses, but from a 
steady decline in operational equipment strength and equipment sustainability, and 
from the inability to fully repair much of the combat damaged equipment it salvaged 
from the war. 
 Iraq's military industry has offset some of these problems. It assembled some T-
72 kits from shipments that it received before the war, and manufactured some tank 
parts. It is able to manufacture limited numbers of artillery and multiple rocket launcher 
systems, and produce large numbers of small arms and artillery ammunition. It is 
heavily dependent on imported subassemblies and machines, however, and has 
probably lost a significant amount of capability because it no longer has access to 
imports of these items.1252 
 A steadily larger portion of the Iraqi Army's equipment is becoming deadlined, or 
is losing part of its operational capability over time. While Iraq can improve its ability 
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to manufacture some spare parts, its inability to produce or obtain some critical major 
parts and complex assemblies will force it to cannibalize its equipment, and reduce its 
sustainability, unless the embargo ends. These problems will be compounded by (a) the 
weakness of the Iraqi Army logistic and supply system, (b) mass losses of stocks and 
supplies during the Gulf War that cannot be replaced, (c) the maldeployment of a great 
deal of equipment and stocks, (d) the inability of the Iraqi Army to properly man and 
organize its post war support and logistic system , and (e) a general lack of 
interoperability in Iraq's equipment mix. Iraqi ability to conduct sustained intense 
combat, maneuver, or to support a major redeployment with logistics and supply is 
greatly reduced. 
 All of these readiness and sustainability problems will degrade Iraq's limited 
ability to conduct effective combined arms and mobile warfare. So will the human 
element. The quality of Iraq's manpower has been degraded by the fact that many of 
Iraq's best armored and mechanized units were shattered in the fighting, including its 
heavy Republican Guards units. Many officers and technicians were lost in the fighting, 
and the Iraqi forces have been subject to recurrent purges and upheavals ever since the 
end of the conflict. There has been little large scale training since early 1990, and many 
units are filled in with a mix of inexperienced troops and low grade conscripts and 
reservists. There are continuing problems with conscript call-ups and desertions in the 
regular forces. At least one-third to one-half of the Iraqi order of battle consists of 
hollow forces that will take years to rebuild to the level of capability that they had 
before the fighting.  
 The Iraqi Army, however, remains a large force, and does not face formidable  
opponents in the region. It is still likely to remain qualitatively superior to Iranian and 
southern Gulf armies for at least the next few years, and is far superior to the surviving 
forces of Iraqi Kurdish and Shi'ite rebels. Even the most serious defeat does not destroy 
a large national army unless the winner chooses to occupy the loosing nation. The 
Coalition did not make that choice.  

The Strategic Outcome of the Land Battle 
 It is much easier to assert that some clear lesson should be drawn from the 
strategic outcome of the land offensive than it is to support such a lesson with the 
required weight of evidence. To some extent, deriving such a lesson is also an exercise 
in trying to judge whether a glass is two-thirds full or one-third empty. The Coalition 
achieved all of its initial major objectives in half the time originally planned. It drove 
Iraqi forces out of Kuwait, it secured Kuwait City and Kuwait City Airport, inflicted 
major damage on the Iraqi Republican Guard Forces Command, and controlled all 
critical lines of communication in the KTO. It did so with few Coalition casualties, 
limited Iraqi losses, and limited collateral damage. The US, British, and French ground 
troops which led the advance proved the validity of many aspects of the new "AirLand 
battle" strategy. Coalition land forces succeeded in each of their main lines of attack. 
  The Coalition did not fully complete the envelopment or destruction of Iraqi 
forces, and prevent many Iraqi forces from escaping north. It is not clear that it ever 
really had this option in the sense of be able to achieve "perfect victory," but it clearly 
chose to reject it when it halted the movement of the XVIII and VII Corps on February 
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28, and decided not to execute an air assault by 101st Airborne Division to seize 
positions blocking the brigades north of Basra across the Tigris.  
 The land offensive did not achieve a broader strategic outcome that many 
wanted after the war, but which the Coalition had not pursued in shaping the war or in 
providing policy guidance for the land offensive. The war triggered major political 
unrest and rebellions in Iraq, but it did not change the character of the Iraqi regime. 
Some have argued that the regime might have fallen after a few more days of fighting 
or if the Coalition had fought on until it forced the total surrender of all Iraqi forces 
trapped in the area around Basra. This was possible, but the successful escape of the 
major elements of the Republican Guards out of the Basra pocket by February 27 
makes it neither certain nor  probable. Saddam Hussein and the Ba'ath elite retained 
massive paramilitary internal security forces, and large numbers of functional 
Republican Guard and regular Army forces in Iraq that were never committed to the 
KTO. Changing the Iraqi regime probably meant a full scale invasion of Iraq, and 
forcing a new regime on the country -- a much larger military option and one far 
beyond the UN mandate.  
 It is difficult to draw strategic lessons from this situation beyond the reality that 
limited war produces limited results. Speculation about what could have been done 
during the land offensive, and the fact that the Coalition did not complete all of its 
envelopments and attacks on schedule, seems to offer few lessons for the future. It may 
be argued, for example, that the Coalition could have planned from the start to carry out 
the double envelopment more quickly if it had had a clearer idea of how weak Iraq's 
defense would be. The  battle plans for the XVIII and VII Corps might have achieved 
more rapid advances if less concern had been paid to the risk of counter-attacks to 
either Corps flank, and if units had not been held in reserve.1253  
 Many things might have been done, but the more one reviews the detailed 
chronologies of the individual events during the battle, the more impressive the 
advances of the XVIII and VII Corps becomes. It would be interesting to put some of 
the more severe critics of the movements of these Corps into a simulator that 
confronted them with the same complexities, increasing fatigue, weather and visibility 
problems, communications, logistic and supply, and combat tasks faced by the XVIII 
and VII Corps commanders. Its is remarkably easy to advance if all that one has to 
command is a word processor. 
 It  does not seem valid to criticize General Schwarzkopf or others in the theater 
for the emphasis they placed on attacking the Republican Guards, and to try to draw 
lessons about the value of an emphasis on maneuver versus attrition. The Republican 
Guards and heavy regular divisions were the main instruments of the regime's power, 
and most of the other Iraqi forces escaping north had little strategic importance, unless 
the Coalition expanded its objectives to seizing a substantial part of Iraq. Taking more 
prisoners, as distinguished from winning a direct fight, might or might not have had 
political benefits after the war, but it is difficult to see exactly how the Coalition would 
have exploited more prisoners to change the regime in Iraq.  
 In summary, the wisdom of hindsight must not ignore three central facts about 
the land offensive. First, no one could truly predict the effectiveness of Coalition forces 
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relative to Iraqi forces until the war began, and commanders in the field ultimately 
cannot be held responsible for the failure to create a battle plan based on the actual 
weaknesses of Iraqi forces. Third, all the discussion of double envelopments and 
advances on the final day tends to ignore what was accomplished, along with the fact 
that key elements of the Republican Guards had already moved north of Basra, and the 
uncertain grand strategic value of further military action. 
 Most importantly, neither General Schwarzkopf nor any commander in the field 
can be held responsible for the grand strategic direction of the war. If the land offensive 
was to have had a broader grand strategic purpose, this should have been decided in 
Washington long before February 28. It should also have been obvious in Washington 
that if any last minute changes were to be made in the ultimate purpose of the land 
offensive, these orders should have been given the moment the Iraqi retreat turned into 
a rout. 
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Land Warfare: Preparation, Combat, and 
Power Projection 

 Chapter Eight has described several key lessons of the land offensive: The 
importance of properly characterizing the threat, the validity of the key concepts and 
tactics of the AirLand battle, the value of ideas and action, the impact of joint and 
combined operations, the impact of higher tempos of combat and continuing "24 hour a 
day" operations, and the importance of linking any major military campaign to a clear 
picture of its grand strategic objectives. Chapter Eight has also shown that it was the 
synergy between a wide range of new land and air capabilities -- and not a few dominant 
factors -- that shaped the Coalition's ability to defeat the Iraqi Army so quickly and at so 
little cost. 
 There are many additional lessons that can be drawn from the preparation for the 
land offensive, and the battle that followed. These include lessons regarding the impact 
of new tactics and technologies in shaping the ability to fight at night and in poor 
weather, new forms of combined arms, more lethal and long range armored warfare and 
artillery, the capability of air assault forces, and the importance of attack helicopters. 
There are also new lessons regarding sustainability and other aspects of AirLand warfare, 
in preparation and power projection of land forces, and in associated issues like 
fratricide and the role of reserves. 

Key Uncertainties in Analyzing the Detailed Lessons of 
the Land Battle 
 It is important to preface any analysis of such lessons, however, with a number of 
caveats. Chapter Eight has shown that Coalition land forces were highly effective, and 
achieved record rates of maneuver and success in armored and artillery engagements. It 
is clear from the land battles during the Gulf War that many Coalition weapons systems 
and land warfare technologies were far more effective than those of Iraq. It is also clear 
that most new major weapons systems worked well and contributed to dramatic 
increases in the effectiveness of the land forces that used them. 
 At the same time, there are serious limitations in the data available. The battlefield 
was never properly or systematically surveyed after the land battle.1254 As has been noted 
in the previous chapters, no reliable data exist on the numbers of combat equipment 
destroyed, the casualties inflicted, or the effectiveness of given weapons as killing 
mechanisms. While many claims have been made about kill rates by individual combat 
units, and the advocates of given weapons, such claims can -- at best -- be validated for 
limited engagements involving small portions of the land battle. 
 Problems emerge in many of the official and unofficial histories and sources that 
describe land combat. Such sources tend to exaggerate the operational impact of given 
units, weapons, or combat arms. While such exaggeration is a natural aspect of human 
behavior -- and is reflected in the similar problems in the claims made in histories of the 
air and naval battle -- its effects are compounded in the case of land units by the fact that 
many sources were written using uncertain estimates of the size of the Iraqi units 
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engaged, and of damage done to these units by air before the land war began. In some 
cases, the source data also failed to distinguish whether engagements were with entire 
Iraqi formations or with elements of those formations. 
 Even where detailed data appear to be available on individual land battles, such 
data generally apply only to narrow encounters like "73 Easting," and do not cover 
broader patterns in Corps and theater-level warfare.1255 Some analyses do not clearly 
distinguish between the expenditure of given munitions and actual killing effects, and 
some do not seem reliable in distinguishing between the effect of one combat arm and 
another. Most of the clashes during the Gulf War involved multiple engagements by 
different types of weapons systems and it is often difficult to determine which element 
had a given impact on Iraqi forces. 
 The exaggerated tank kill claims of many US divisions seemed to reflect a 
number of problems.  Different tank crews, and crews firing anti-tank weapons, seem to 
have claimed "kills" of the same vehicle. Some kill claims seem to have been made 
against Iraqi weapons that had already been killed by other causes or which had simply 
been abandoned. A number of sources seem to claim tank kills when it is unclear that it 
was possible to distinguish what kind of Iraqi vehicle was attacked. There is also a 
tendency in some reporting to credit indirect fire weapons with kills when it is 
impossible to distinguish between kills, retrievable damage, retreat, or suppression from 
the data available. 
 More broadly, the US military services sometimes engaged in "cheer leading" 
after the war. They credited weapons with high levels of effectiveness and revised its 
military histories to put a positive cast on events, and ignored many real world problems 
and uncertainties in the process.1256 This "cheer leading" seems to have contributed to a 
failure to properly document the process of adaptation and modification that made 
equipment effective during the land battle, and a similar failure to document relevant 
changes to maintenance efforts, support activities, and sustainability requirements.1257 
  
 In reality, US, British, and French armies faced a continuing struggle to modify 
and adapt much of their equipment so that it could engage in sustained high tempo land 
combat. For example, sand ingestion problems were a major problem for many heavy 
armored weapons, and for helicopters operating out of unimproved fields. They required 
modifications and new maintenance procedures for Coalition forces to achieve high 
availability rates in combat. Many sophisticated electronic and mechanical systems 
either required modifications of some kind, or required major changes to maintenance 
procedures and far more rapid replacement of certain key parts and subassemblies. Fuel 
requirements were often higher than anticipated, and the logistic load was often much 
higher than was anticipated before Desert Shield. 
 The ability of the men and woman involved in the logistic, maintenance, support, 
and modification effort to deal with these problems before and during the land battle is 
one of the great achievements of modern arms. It is a tribute to the value of readiness, 
training, and the morale of all-volunteer forces in  the  US, British, and French armies. 
The need for such efforts is an important lesson of the war and one that literally required 
millions of man hours. Yet, much of the summary reporting on the land war systems 
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virtually ignores this effort, and tends to portray "perfect" weapons. This may aid in 
funding and selling given weapons systems but it understates the real-world value of 
readiness, the importance of training, the role of men and woman in making modern 
forces work, the problems in power projection, and the need for adaptation and ideas.1258 

The Importance of Manpower and Training 
 The importance of readiness, human factors, and training are lessons that are 
dangerous to forget. The detailed descriptions of land combat surveyed for this study 
indicate that such factors were at least as important in shaping the Coalition's victory as 
were tactics and technology. The land battle in Desert Storm could never have been as 
quick and decisive if the US, Britain, and France had not been able to draw on a large 
core of combat ready all-volunteer forces that had exceptional readiness and training, 
and if US and British land forces had not had ample opportunity to retrain for combat in 
Saudi Arabia before the land war began. 
 The years of effort to improve the readiness of US land forces, and the 
realism of the US and British training methods described in Chapter Three, were critical 
to preparing the XVIII Corps, VII Corps and the I MEF for the Gulf War. The US not 
only had high quality troops, it had troops with experience in realistic combat training at 
centers like the US Army National Training Center at Fort Irwin, the US Marine Corps 
Air-Ground Combat Center at 29 Palms, the US Air Force Tactical Fighter Weapons 
Center and its Red Flag exercises, and the US Navy Strike Warfare Center at Fallon.1259  
 Years of major joint exercises also helped prepare US forces for their role in 
Desert Storm. These exercises included the Gallant Eagle series of exercises in the US 
which trained US forces to aid allied forces in repelling an invasion, and the Bright Star 
exercises the US had conducted in the Middle East with nations like Egypt and Oman in 
1983, 1985, 1987, and 1990. While the US Reforger exercises were directed at 
reinforcing NATO, they helped prepare US forces for global deployments. The Red Flag 
exercises trained many officers from all of the US services in joint operations and 
exercises involving up to 100 aircraft and 3,500 sorties. 
 Specialized training after the Iraqi invasion was equally important. US Army 
combat units conducted preparatory training for desert warfare at the National Training 
Center and at the Combat Maneuver Training Center at Hohenfels, Germany.1260 Special 
battle command training programs were set up, tested in Saudi Arabia, and then used for 
training US division and corps commanders. US Marine Corps training at 29 Palms was 
used to prepare Marine Corps forces. These facilities proved critical during November, 
1990 in preparing Marine forces to use the 108 M-1A1 tanks (provided to the Marine 
Corps by the US Army), and in developing and testing the engineering equipment and 
the techniques used to penetrate minefields and breach the Iraqi defenses. The USMC 
Reserve 6th Combat Engineer Battalion  created extensive models of Iraq's defenses and 
then refined its breaching techniques using these models.1261   
 The US created new training areas in Saudi Arabia once it began to deploy to 
the Gulf. By the end of September, it had established live fire and live bombing practice 
ranges in the Saudi desert, and the US had begun multi-echelon training in squad and 
platoon maneuver live fire exercises, command post exercises at all levels, and indirect 
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fire integration exercises. Many of these exercises involved joint and combined forces. 
The US also began chemical decontamination exercises, and training cultural and 
regional cooperation. By mid-October, this training had expended to company and 
battalion level exercises and artillery live firing, joint air attack exercises with the USAF, 
and combined fire coordination exercises with Saudi and other Coalition forces. 
 These exercises expanded to include training in Mission-Oriented Protective 
Posture (MOPP) gear for chemical and biological warfare, amphibious exercises, and 
major breaching exercises. The US and elements of allied forces carried out three major 
exercises simulating the penetration of "worst-case" Iraqi defenses. Marines and Army 
forces practiced crossing and penetrating these defenses again and again. The British 1st 
Armored Division and the Saudi Army forces carried out similar training. These 
breaching exercises greatly reduced the problems that Coalition land forces encountered 
during the actual breaching operation. Similar training helped prepare US land forces to 
operate in wet sand, and in the rough terrain in Iraq.  
 As this training proceeded, the US learned it had to adapt to many maintenance, 
logistic, and sustainability procedures to suit warfare in Saudi Arabia. The US also 
carried out extensive exercises that combined land forces, attack helicopters, and close 
air support aircraft to improve joint operations capabilities, and adapt tactics and 
procedures to desert warfare conditions.  
 The value of such training in the region for the specific conditions of combat to 
be encountered is a major lesson of the war, as is the value of the kind of high quality 
troops that can rapidly adapt to new conditions of warfare. So is the value of the 
concepts the US emphasized in  its training activities:1262 

o  A balanced mix of maneuver, gunnery, sustainment, and leadership training 
o Unit cohesion  
o A 24 hour-a-day training environment that involved testing of all aspects of unit 

operations, training in the field and under field conditions 
o Combined arms, combined operations 
o Training in the field, under realistic field conditions 
o Effective use of new technologies and weapons under conditions designed to 

disclose major operational problems and maintenance needs 
o Full exercise of maintenance activity and achieving a goal of 90% readiness in 

equipment readiness 
o Developing logistic strategies to overcome enormous distances 
o Preparing for chemical warfare 
o Ensuring physical fitness for high tempo operations 

 The British 1st Armored Division was able to draw on prior training experience 
somewhat similar to that of the US Army and USMC during their Medicine Man 
exercises. These exercises are held at the British Army Training Unit Suffield in Canada, 
about 250 miles southeast of Calgary, because of the severe training restrictions imposed 
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in Germany and Britain. British forces also created a training area of nearly 1,000 square 
kilometers for their forces in Saudi Arabia on October, 1990 -- using what had been 
some of the best camel grazing land in Saudi Arabia.1263 
 This training experience is a warning as well as lesson. The US land forces 
deployed to the Gulf were the best trained US land forces in American military history, 
but they still required months of special training to prepare for the land battle. British 
forces had to radically step up many aspects of their training to prepare for Desert Storm 
in ways which indicate that their training had previously been sharply underfunded. The 
mortar platoon of the British 7th Brigade, for example, fired over 3,000 rounds of 
ammunition to prepare for Desert Storm -- or about five years of training ammunition by 
previous standards. Milan anti-tank missile operators fired 10-12 missiles in a single two 
and one-half day exercise, versus a total of one to two missiles a year in peacetime 
conditions. Similar increases took place in tank, mechanized infantry, artillery live firing, 
and maneuver activity once British forces began to train in Saudi Arabia.1264  
 Studies since the Gulf War have shown that advanced combat training must be 
kept at high levels to be effective. They have also shown that even combat units that 
fought in the Gulf War -- such as the US 24th Mechanized Division -- benefited from 
training at facilities like the National Test Center shortly after the war.1265 They have 
confirmed lessons that the US Army and US Marine Corps drew long before the Gulf 
War  -- that the effectiveness of training depends on a high quality and well-educated 
manpower pool, on a high degree of continuity in units and crews, and on providing the 
funds needed for extensive live fire training and large scale exercise activity that tests 
and trains all aspects of military operations. 
 These are difficult capabilities to sustain in an era of force cuts. Computer 
training and simulation nets like Symnet may reduce the need for some aspects of these 
efforts, but it is far from clear that they can act as a substitute for live training and large 
scale exercises, and they certainly cannot act as a substitute for manpower quality and 
readiness.1266 
 These points are also important for what they say about the future of coalition 
warfare. Most other Coalition land forces did not have the advanced training of US and 
British forces and did not arrive in theater in time to conduct similar training -- although 
it is important to note that Saudi land forces conducted joint exercises with US forces 
and worked closely with US advisors to increase their training activity. The Coalition as 
a whole did not enjoy major advantages in human factors and training over Iraq. Most 
Coalition land forces had many of the same defects as Iraqi forces, and US, British, 
French and Saudi forces were not combat ready to fight in the area at the time that Iraq 
invaded Kuwait.  
 As a result, nothing about the Coalition's overall advantages in human factors 
and training during the Gulf War can be taken for granted in future wars. No force 
enjoys inherent advantages in manpower or training over any other force: Such 
advantages are the product of proper funding, continued effort, and proper adaptation to 
specific combat conditions. They are advantages that depend on extensive strategic 
warning or a major pre-crisis training effort, and they are advantages that can disappear 
in a few years of underfunding or neglect.1267  
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Combined Arms, Combined Operations, Jointness, and 
Roles and Missions 
 The value of combined arms, combined operations, and jointness is another clear 
lesson of the Gulf War. Virtually every aspect of the activities of the VII and XVIII 
Corps, and the I MEF demonstrated that combined arms had been integrated to a degree 
that had never previously been possible. Synergy is a much overworked word, and it is 
often more a matter of rhetoric than reality. In the Gulf War, however, synergy was so 
real that it often makes it difficult to analyze the impact of given arms and combat 
branches. 
 Armored forces, mechanized infantry, indirect fire, and air assault forces were 
able to move quickly and in coordination. Each element was more lethal, more 
maneuverable, and more sustainable than in previous conflicts. Each element had its 
own superiority or "edge" in training, tactics, and technology relative to the opposing 
Iraqi force, but there were only limited times that any given element of combined arms 
was forced to test the impact of this "edge" without support from other arms. The rapid 
shift from one element of combined arms to another constantly kept Iraqi forces off 
balance, and allowed the Coalition to use decisive force in ways that Iraq did not expect. 
 As was the case with air power, many elements of this combined arms 
experience were transitional and are already being drastically improved. The US was 
just deploying JSTARS and improved land communication systems when the war began. 
The forces using the M-1A1 and M-2/M-3 Bradley were often using these weapons for 
the first time, or in new ways, but they still demonstrated that future combined arms 
combat can take place at tempos of maneuver and firepower that require changes to C4 
systems, training, tactics and support. The US and UK used the MLRS and ATACMS in 
combat for the first time -- and did so with considerable success -- but the forces using 
such advanced indirect fire weapons lacked many of the battle management and 
targeting capabilities, and the smart submunitions, that will  make such systems even 
more effective.   
 Air assault forces were used flexibly and with great effectiveness both to deploy 
forces by air and in the close air support role. However, the ATO did not allow the full 
exploitation of systems like the AH-64. Attack helicopters were not yet supported with 
the kind of targeting data that will be available in the near future, by advanced scout 
helicopters like the Comanche, and they did not have true fire and forget weapons like 
Longbow. Although there also were serious limits to the flexibility of the ATO and 
associated battle management and targeting systems, the Coalition was still able to 
employ fixed wing aircraft in support of advancing ground troops with far more success 
than had been possible in the past, and reached an ability to achieve integrated theater-
wide force management that is a clear indication of the shape of things to come. 
 The Gulf War is a lesson in how much combined arms has changed since 
Vietnam, but it is a lesson that ongoing changes can be expected to make equally 
dramatic changes over the next decade. At the same time, it may also be a lesson that the 
term "combined arms" is obsolete, as may be the term "combined operations." As 
Chapters Seven and Eight have shown, many elements of air power were coordinated,  
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but not integrated  with land forces. The same lesson emerges from the analysis of naval 
warfare in Chapter Ten. Moderate to serious problems existed in the coordination of the 
US Army, Navy, Marine Corps, and Air Force that must now be eliminated to fully 
exploit the potential of modern war. What is needed is true jointness or "integrated 
operations."  Much more comprehensive tactics and doctrine are needed to fully 
integrate land-based weapons, attack helicopters, fixed-wing aircraft, and long-range 
strike systems like the cruise missile into a truly integrated concept of warfare. 
 This lesson has been broadly accepted within the US armed services, and in the 
Joint Staff.1268 It has been made a key part of US doctrine and is reflected in key 
publications like Joint Publication 3-0, the Doctrine for Joint Operations, and the June, 
1993 edition of FM 100-5, the US Army field manual on operations.1269 It is increasingly 
being reflected in major training exercises and simulations. At the same time, achieving 
such integration will not be easy in a time of budget cuts and competition between 
military services, branches, programs, and projects. This will be particularly true if the 
Congress attempts to micro-manage the process or emphasizes the rationalization of 
service roles and missions over the integration of the capabilities of the different 
services.  
 "Integrated arms" will also be a far more difficult lesson for other Coalition 
forces to act upon -- most of which have much more severe limits to their ability to 
C4I/BM systems and advanced weapons to conduct truly integrated military operations 
and to fund the necessary changes and training. Improved integration of force elements 
is difficult at any time, but it is particularly difficult when "force integration" becomes a 
synonym for  "force reduction."  
 In this regard, it is important to point out that the Gulf War does not provide 
dramatic lessons about the need for changes in roles and missions, or the relative 
importance of given force elements. The AirLand interface needs to be improved, but it 
is not clear that this involves any need to change roles and missions or the uniform of 
those involved. Air power clearly was not a substitute for land power. Fixed-wing 
interdiction, fixed-wing close air support, and rotary wing attack operations all played an 
important role where the lesson is the need for better coordination and force 
management, not giving one capability added weight over another. Land combat during 
the Gulf War largely validated efforts to simultaneous improve armor, mechanized 
warfare, and indirect fire, and nothing in the history of the land war described in Chapter 
Eight indicates that it provided lessons that one of these elements should receive new 
emphasis at the expense of the others. 
 If anything, the Gulf War is a lesson that future shifts in roles, missions, or the 
weight given to specific arms should not be made solely on the basis of studies, 
commissions, or doctrine, but should only be made after such changes are validated by 
demanding and realistic exercises and by test and evaluation. There is no doubt that 
major improvements can be made in the combined arms capabilities deployed during 
Desert Storm. Many such improvements are already in progress. At the same time, there 
is little incentive to take something that isn't broken, and worked well in combat, and to 
attempt to fix it with a piece of paper. The AirLand offensive in Desert Storm worked 
because it was the product of years of evolution through large scale exercises, training, 
and test and evaluation. Military reform must be validated in the same demanding way. 
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AirLand Integration 
 If AirLand integration was better during the Gulf War than in any previous 
conflicts, it is obvious that major additional improvements are both possible and needed. 
The need for precise night and low visibility navigation, better target acquisition 
capability, and smarter missiles and submunitions have been discussed in Chapter Seven. 
So was the value of the close air support mission, and the need for all services to be able 
to operate using standard coordinates, integrated C4/BM systems, and a rapidly 
updatable ATO, and the need for aircraft that can perform the mission of the A-10.  
 There are, however, additional lessons that emerge from the land battle. One is 
the need to improve the fusion between intelligence and operations so that a better 
interface exists in allocating targets and air resources at the theater-level, and the 
effectiveness of given strike systems in inflicting damage on threat forces that can be 
evaluated in near real time. A similar fusion is needed in managing strike assets. The 
ATO and the JFACC were not true joint operations in the sense that they ensured the 
best allocation of air resources for preparing the battle field, and executing interdiction 
missions during the land offensive. Neither air or land forces should dominate the 
allocation of fixed and rotary wing air power, or long range artillery and missile systems.  
 The history of AirLand operations during operations by the VII and XVIII Corps 
also indicates that there is a need for improved AirLand integration at the tactical level. 
The system that the Coalition used to push air support forward and allocate it 
accordingly to "CAS flow and "demand pull" was workable. However, it scarcely 
represented a successful effort to find the most effective near real time allocation of 
fixed wing aircraft, rotary wing aircraft, and indirect fire. The creation of a special air 
control zone for the US Marine Corps, and the use of rigid zones and kill boxes, helped 
ensure air support was available with only a limited risk of fratricide, but it also 
restricted the ability to rapidly shift resources and concentrate different types of kill 
capability. The system also was only workable because the Coalition had nearly total air 
supremacy, and was dealing with a relatively passive land enemy.  
 A much quicker and more tactically oriented decision cycle is needed to allocate 
fixed wing aircraft, rotary wing aircraft, and indirect fire against an enemy that retained 
significant air power, which preserved theater-wide cohesion and mobility, and which 
was more aggressive and effective in using land forces. Such a system is also needed to 
fully integrate fixed and rotary wing operations which now remain under separate 
service control in ways that present serious problems in terms of allocating forces, 
targeting, flexibility in using the CFACC and ATO, "fratricide," and battle damage 
assessment. This particular lesson seems to have been recognized by the US Joint Chiefs, 
but only in response to a highly publicized incident on April 14, 1994, where two USAF 
F-15s shot down two US Army UH-60s over the Kurdish enclave in Iraq  and killed 26 
people, not as a result of the lessons of the Gulf War.1270  
 Exactly what form these improvements should take is already under study by the 
US, Britain,  and France, as well as by such observers of the Gulf War as Russia and 
Germany. Many of the recent exercises held by the US military services are promising, 
although there is a risk that the US may seek solutions that are too ambitious, and 
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attempt a C4I/BM architecture that is too integrated. Integration does not have to mean 
centralization or automation.  
 What may be needed during the next decade or so is a series of evolutionary 
moves towards integration that seeks to expand freedom of action and responsiveness at 
the tactical level, and which stresses continued innovation and flexibility within major 
combat arms. The whole process of air and land combat discussed in previous chapters 
requires the understanding that decisions need to be allocated to the Corps and wing 
level, that improved direct communication may be needed between forward land combat 
units and strike aircraft, and that theater assets like the JSTARS, ABCCC, and E-3A 
need to be used in ways which enhance targeting and flexibility at the forward tactical 
level, rather than trying to create theater or battle-wide C4I architectures.  
 No matter how well new approaches to jointness and integrated operations are 
tested in exercises and simulation, they must be capable of rapid adjustment and 
adaptation to the realities of a specific war. The Gulf War is a further lesson in the long 
standing reality that even the best military planners cannot anticipate the nature of future 
contingencies, and the special local conditions to which they must adapt, are inevitably 
confronted with new realities in combat for which they are partially unprepared. Flexible 
C4I/BM will unquestionably be a key to the adaptation and innovation necessary to tailor 
AirLand integration to the needs of a special conflict. Such developments will, however, 
require new and more sophisticated solutions to the fratricide and identification of friend 
or foe (IFF) problem. IFF capabilities are needed that enhance the ability to change 
tactics rather than bind commanders in dealing with new tactical challenges.  

Evolving Towards the Electronic Battlefield: Command, 
Control, Communications, Battle Management, 
Intelligence, Targeting and Damage Assessment 
 Some analysts  have talked about the Gulf War as the first use of the "electronic 
battlefield.” Chapter Eight has made it clear that the Gulf War was anything but such a 
battlefield. To the extent that electronic integration of C4I/BM took place, it took place 
largely at the national and theater level. It is clear from the descriptions of the land battle, 
at every level from the Corps downward, that even the US Army was using inadequate 
communications systems that needed better integration of satellite links and mobile 
command posts, that many easily automated force management tasks were still being 
done by hand, that most data processing and display systems were crude by modern 
business standards, and that the fusion of operations data and intelligence was awkward 
or inadequate. 
 As has been touched upon in Chapters Four and Five, all of the Coalition land 
forces engaged in the Gulf War experienced serious problems in basic communications 
at the Corps and theater level, and virtually all tactical operations ultimately had to rely 
heavily on the use of maps and grease pencils. New systems like JSTARS made an 
important difference, but the cohesion of combined arms and armored operations was far 
more a tribute to the  commanders involved, and the value of advanced and realistic 
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military training, than to the availability of adequate C4I/BM technology at the tactical 
level.  
 As Chapter Eight has made clear, Coalition forces often lacked adequate 
situational awareness and the Gulf War was scarcely free of the traditional problems that 
tactical and Corps commanders experience in trying to communicate the true nature of 
their situation to the theater command level. Communications problems occurred the 
moment that land units moved beyond the 12-20 mile "line of sight" of communications 
using the VRC-12 and SINCGARS communications systems. The US Army Mobile 
Subscriber System could not keep pace with advancing armored forces, and the lack of 
automatic in the Maneuver Control System created processing and time problems. 
Inadequate communications channels and routing capability existed at the division level.  
 The US Marine Corps often had to give up the use of secure communications and 
rely on standard codes and call signs. It found its C2 Tactical Network Server and 
Tactical Combat Operations systems to be inadequate, and identified a need for six 
major new digital communications systems: The Ground Mobile Force SHF satellite, the 
Multichannel SHF radio (TRC-170), the AN/TYC-39 message switch, a new Tactical 
Communications Distribution Node, a Light advanced Switch System, and a Digital 
Technical Control Facility.1271 
 After the war, the commander of the 1st Marine Division stated that major 
improvements were needed in the most basic tactical C4 functions:1272   

"Joint communications is another area we've got to grow in -- but good old 
communications. We've got to stop this fancy stuff and get down to basics...If 
you look at a PRC-77 radio, technically its supposed to communicate about 3.5 
kilometers: our high powered gear on the vehicle mounts is supposed to go 
about 20 kilometers. We were stretching from the first element of my division, 
to the rear, about 100 kilometers." 

 As has been discussed in Chapters Five and Eight, adequate dedicated 
intelligence assets were not available at the tactical level, and national and theater 
intelligence were not transmitted effectively or in a standardized and timely form that 
allowed its immediate use. Fully interoperable intelligence, targeting, navigation, and 
battle damage assessment data could not be provided in near real time for operations or 
often in time for planning operations. Friendly vehicles had to be located by zones to 
avoid fratricide, and fire planning and detailed tactical movements had to be coordinated 
largely by voice with limited pockets of automation. 
 Even at the theater level, visits to Coalition command centers shortly after the 
war revealed a largely manual system for integrating data from the field, and intelligence 
that some times led to confusion about the location of Coalition and Iraqi forces, and 
instances where different reporting times were used for different force elements. The use 
of slightly different coordinates and maps compounded this problem, as did different 
mapping of phase lines, the precise location of objectives, and the estimated location of 
threat forces.1273 As the US Army history of the Gulf War notes,1274  

"The Army tactical communications system...was structured to support 
operations in Europe. The wider fronts, greater maneuver depths, and 
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tremendously greater tempo of movement associated with the desert offensive 
hampered the ability of General Franks' corps to maintain contact while on the 
move. The problem was lessened to some degree by subordinate commanders' 
thorough understanding of Franks' intent, the ability of VII Corps units to 
operate with considerable autonomy, and the availability of some tactical 
terminals. ...(Yet,) The image still lingers in the minds of many senior tactical 
commanders of radio operators trying to punch through to adjacent units using 
30 year old FM radios and of operations sergeants drawing grease-pencil 
graphics on acetate overlays much as their grandfathers did in World War II.    

 Much of the technology necessary to automate the "electronic battlefield" simply 
was not available at the time of Desert Storm. Digital communications systems and 
satellite communications and processing equipment had to be deployed under 
emergency conditions and in limited numbers without overall systems integration and a 
cohesive systems architecture. Other technology was not exploited because it had not yet 
been tested in exercises or could not be deploy in a reliable form. The fact that the new 
tactical intelligence architecture being developed by the US Army was not yet available 
presented major problems, but so did the fact that new tactical communications systems 
like SINCGARS were only available in limited numbers, and the land forces leading the 
Coalition had inadequate satellite communications links to compensate for the shortfalls 
in even modern Army communications systems like SINCGARS.1275 The automation of 
even simple battle management functions was generally lacking, and rapid transmission 
of imagery was not possible.  
 Taken as a whole, advances in tactical and theater C4I/BM lagged behind 
firepower, maneuver, and sustainability capabilities. Current C4 and battle management 
systems did not meet the needs imposed by new uses of combined arms, joint warfare, 
and new tempos of combat. These problems are clear throughout the discussion of the 
operations of the XVIII and VII Corps in the previous chapter, which often helped 
contribute to the problems that USCINCENT had in effectively coordinating with the 
XVIII and VII Corps commanders. 
 As has been noted in Chapter Eight,  Coalition forces faced major control 
problems in coordinating the movement of subordinate units because commanders often 
experienced communications problems in precisely locating their forces, and lacked an 
automated real-time C4I/BM system to precisely locate all of their combat elements and 
to ensure they could be flexibly maneuvered without fratricide. This meant that they had 
to place strict limits on military operations to avoid fratricide that slowed down the 
tempo of operations over the entire battlefield, limited night warfare capabilities and 
maneuver capability, and slowed down any operation involving the crossing of lines, 
rapid shifts in artillery fire, and the sudden armored and attack helicopter thrusts. 
Advanced as the I MEF and the XVIII and VII Corps operations were, the state of the art 
in C4I/BM still placed serious limits on the operational art. 
 Once again, these are lessons that US forces are already acting upon. Interviews 
indicate that both the US Army and US Marine Corps are aware that the need to improve 
tactical and theater level  C4I/BM is one of the major lessons of the war. The US Army 
and USMC have developed plans to acquire a greatly improved intelligence and battle 
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management architecture. Work is also underway to develop a true electronic battlefield, 
although developing a proven approach to such an effort may take another decade. 
Already the US Army has begun testing concepts for a true electronic battlefield at Fort 
Irwin, but these tests have revealed just how difficult it will be to ensure that a future 
system does not impose as many operational problems as it has solved.1276 
 The land offensive has demonstrated that rapid progress is needed, but field trials 
to date indicate that such progress must take the form of maintaining a steadily evolving 
war fighting capability , rather than seeking a revolution. Several of the solutions to 
providing the improved capabilities needed for future wars were tested during the Gulf 
War, and many of these technologies seem likely to grow progressively more valuable 
over the next few years.  

o Mobile Command Posts:  Although the mobile command posts available during 
the Gulf War were scarcely high technology platforms they offered new 
advances in secure communications and data processing. Since that time, office 
computers have become routine available at lower cost with eight to 30 times the 
speed and processing capability and well over 10 times the memory. Much better 
commercial displays are available, GPS data is readily available for integration 
into such systems, and the need for satellite communications systems and near 
real time secure imagery transmission is clear. 

o Satellite and other imagery dissemination systems using standardized force-wide 
coordinates:  The dissemination of imagery to tactical commanders was not 
successful during the Gulf War, and systems like the secure fax machine were 
too slow and error prone. However, these problems were more organizational 
than technical and can be corrected relatively quickly. Dissemination of near real 
time imagery to standard navigational coordinated, with some processing 
capability at the tactical level, should be available within the next few years.  

o JSTARS: Chapter Eight has shown that the J-8 JSTARS has immediate potential 
at the tactical and theater level. Commanders with access to data from the 
JSTARS were extremely pleased with the system's capabilities. JSTARS also 
provided four clear demonstrations of its potential. On January 22, it located an 
Iraqi division assembly area and a 60 vehicle convoy moving toward Kuwait, 
and helped target a Coalition air strike that destroyed 58 tanks. On February 5, 
the system reported that there were no approaching Iraqi follow-on forces to 
back up the initial Iraqi attack to the US Marine forces fighting in the town of 
Khafji. On the first day of ground operations (February 24), JSTARS identified 
Iraqi elements moving into blocking positions while Coalition forces in the 
northern area command were conducting obstacle breaching operations, and the 
Iraqi force was interdicted by tactical air strikes. On February 26, JSTARS 
identified the heavy volume of vehicle traffic headed north from Kuwait City 
toward Basra. This helped shape the direction of the VII Corps and XVIII Corps 
battle, and Coalition air strikes interdicted a causeway in advance of the traffic to 
block its flow.  

o UAVs: While the UAVs employed during the Gulf War were inadequate in 
number, lacked sophisticated sensors, and were not netted into advanced 
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communications and analysis systems, it is clear that such technologies are well 
within today's state of the art, and that Britain and the US are seeking to fully 
integrate UAVs into their AirLand operations. The rate of US progress is still 
surprisingly slow, but it should accelerate significantly in the late 1990s. 

 o The US Army ground station module (GSM): The GSMs used in the Gulf War 
were little more than test beds, but they successfully  processed JSTARS and 
OV-1D Mohawk data. The US Army already has the ability to transmit situation 
data through the All-Source Analysis System (ASAS), and has shown that it can 
provide JSTARS targeting data through the artillery tactical data system to users 
and use the JSTARS to targeting ATACMS. JSTARS clearly offers theater and 
tactical commanders up to 100 kilometers of addition depth of view into the 
enemy as well as a much better overview of their own forces. 
o  GPS (Navstar Global Positioning System): The GPS has revolutionized many 
forms of land warfare, ranging from night maneuver, to targeting, and the 
placement of fire systems. GPS already has 15 meter accuracy in best military 
version and GPS succeeded in supporting virtually every aspect of land 
operations during the Gulf War. It was used to calibrate positions of JSTARS 
relative to targets and attack systems, and the VII and XVIII Corps used GPS 
extensively to verify their locations during encirclement of Republican Guards. 
Major improvements are in process in terms of improved precision, provision of 
a selective availability system to introduce spurious information on satellites and 
clock times, and reduced size. The US Army had discussed proliferating up to 
100,000 systems, and procuring a five channel system weighing only 500-1,000 
grams. 

o Wide area thermal vision systems: The Gulf War demonstrated that thermal 
vision systems were even more effective than had previously been predicted and 
were as important in improved tactical long range line of sight reconnaissance 
and target acquisition as in assisting fire control.  

o Fixed/Helicopter/UAV FLIR and MTI Radars: FLIR and relatively simple 
moving target indicator (MTI) radars offer additional systems for providing 
tactical intelligence and targeting data at the tactical level. The French 
experiment with a helicopter-mounted Orchidee MTI radar is an interesting 
example of a low cost supplement or substitute for JSTARS that could support 
division or corps level operations.1277  

o Counterbattery radars: Counterbattery radars not only assisted the Coalition in 
destroying and suppressing Iraqi artillery, they provided a relatively quick way to 
characterize and location threats from indirect fire. 

o ELINT and Electronic Warfare Systems: The US and several other Coalition 
countries used a wide range of land and air based systems to locate, characterize, 
and intercept  enemy electronic communications and sensor activity. Major 
improvements in the systems deployed within the Gulf are well within the state 
of the art. 
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 This mix of assets, and improved satellite and 
tactical communications may not meet the ambitious goals of some advocates, but it 
may offer an affordable solution to many of the problems exposed by the Gulf War, and 
a solution that the US military services have either largely funded or included in their 
procurement requests. Its success will be heavily dependent on exercises and test and 
evaluation in terms of systems architecture, and on very well trained operators and 
commanders. However, some mix of such assets is the minimal solution to the lesson 
that the ability to exploit even existing maneuver and firepower capabilities, and 
increase the tempo of land operations, is now limited by inadequate   C4I/BM 
capabilities. 
 The US Army also has a far more ambitious 
program to "win the battlefield information war."1278 Systems in production include a 
new Army data distribution system (ADDS), Guardrail, the light and special division 
interim sensor (LSDIS),  military satellite communications system (MILSATCOM), 
lightweight man-portable radio direction finding system, common hardware/software, 
and improved GPS. Systems finishing development will add many of the capabilities 
lacking in the Gulf War and which are normally described as part of the "electronic 
battlefield." These include the all-source analysis system (ASAS), forward area air 
defense command and control system (FAADC2), ground-based common sensor 
(GBCS), maneuver control system (MCS), short range UAV, combat service support 
control system (CSSCS) and military strategic tactical relay (MILSTAR) system.   
 The Army has an advanced field artillery tactical 
data system (AFATDS), the Comanche advanced scout helicopter, an integrated system 
control system (SYSCON), and Joint Tactical Control Station (JTAGCS) in the 
demonstration and evaluation phase, and a new command and control vehicle, combined 
arms command and control system, global grid communication, survivable adaptive 
C4I/BM system, and battlefield distributed simulation system in conceptual planning or 
at the technology base level.  
 As these modern C4I/BM systems are deployed, 
US ground forces will acquire the C4I/BM to match and fully exploit their maneuver, 
firepower, and sustainability capabilities. At the same time, they will make 
interoperability a growing problem. The Gulf War showed that even the four US 
military services had serious interoperability problems -- ranging from serious 
interoperability problems in USAF and US Navy systems for managing the air war to a 
need for software modifications to make some US Marine communications systems 
communicate with US Army systems.  
 Developments in other Western and friendly 
regional forces are far more limited, which presents problems for future coalition 
warfare, cooperative security, and interoperability. The Gulf War revealed that the US 
had serious problems in maintaining secure voice communications with other Coalition 
partners that were solved by giving them STU-II and STU-III capabilities, and that most 
Coalition air and land forces could not be fully integrated into key aspects of the US 
battle management and command and control system.1279 These problems in operating 
with foreign land forces could become far more serious once US forces come to rely on 



Lessons of the Gulf War 633 

heavily automated secure digital systems for voice, data, and imagery transmission, and 
adapt their tempo of armored, artillery, and air assault operations accordingly.   

The New Tempo of Armored Operations. 
 The Gulf War validated most of the changes that the US and Britain were 
making in their technology, tactics, and training for armored warfare at the time of the 
Gulf War. Chapter Eight has shown that the US was able to exploit the GPS and the 
superior mobility of its armor to achieve record rates of advance, and then exploit the 
superior vision systems, gun range, stabilization systems, fire control, systems, armor, 
and mobility of its M-1A1 tanks to achieve a decisive advantage over Iraq's best troops, 
even when they were armed with T-72s and had prepared what might well have been an 
effective ambush in previous wars. A detailed examination of mechanized infantry 
engagements reveals that the Bradley armored fighting vehicle provided important 
advantages over Iraqi forces equipped with BMP armored fighting vehicles, and that the 
superior mobility, firepower, ergonomic, and protection of the Bradley made it far 
superior to even advanced models of the M-113A1 in meeting combat needs. 
 The Challenger tanks and Warrior armored fighting vehicles of the 1st British 
Armored Division did not fight large scale engagements with Republican Guards 
armored forces or with Iraq's best regular army armored forces. It is clear from British 
reporting, however, that enough engagements took place to make it clear that the 
Challenger and Warrior often played a decisive role in allowing British forces to rapidly 
maneuver, engage the enemy at long ranges, and increase rates of engagement. 
Advances like thermal sights, Chobham armor, faster speed and acceleration, and 
computer controlled gun equipment all proved useful in combat.  The Challenger was 
able to out-acquire, out-range and out-kill any Iraqi tank it encountered, and the Warrior 
provided the same broad advantages over Britain's previous generation of APC-like 
combat vehicles as the M-2/M-3 did over the M-113. 
 These are important lessons of war because they indicate that armored 
warfare has made a significant advance in range and rate of engagement, fire on the 
move, speed, and cohesion of maneuver. At the same time, the Gulf War leaves a 
number of major uncertainties. Iraq's poor training and preparation for armored warfare 
make it difficult to generalize about what might have happened if US and British forces 
had faced a better opponent. Coalition armor was supported by combined arms in 
virtually all major battles, while Iraq made poor use of even basic weapons like unit 
artillery -- generally failing to even keep up with the rate of advance of Coalition armor. 
Thermal sights gave US and British forces a decisive advantage in target acquisition 
over an Iraqi force which does not seem to have trained or organized for poor visibility 
warfare or engagements of over 1,500 meters. Even in the case of the best Republican 
Guards units, the air campaign had serious affected combat effectiveness before the land 
campaign began. 
 The Coalition could also only exploit its advances in armored technology 
because it had time in which to fully deploy its heavy armor, and "shake down," and 
retrain its forces. The US Army was further along in its modernization process. Many 
units had already been reequipped with the M-1A1 tank, with a 120mm gun, with the M-
2A2/M-3A3 Bradley, M-9 armored combat earthmovers, optical laser protection for 
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improved TOW vehicles, and with HMMWV TOW systems. These advances in armor 
and anti-armor weapons were supported by the deployment of the MLRS, ATACMS, 
the AH-64, and the OH-58 Kiowa scout helicopter. Even so, the US Army had to modify 
much of its armor and upgrade its tank types in mid-deployment. The US Marine Corps 
was equipped as a much lighter force, and relied on the aging M-60A1 tank, the light 
armored fighting vehicle, and towed artillery, although it had large numbers of modern 
TOW-2 anti-tank weapons. Marine Forces had to suddenly borrow additional heavy 
weapons from the US Army. British forces began to deploy at a time when they still had 
major problems with their new Challenger tanks, and many units lacked modern 
armored fighting vehicles like the Warrior.1280  
 Fortunately for the Coalition, it had five and one-half months to modify its 
armor. The US Army had time to give its M-1A1s heat shields, additional armored 
plates, and an optical improvement program. These steps improved fire prevention, 
survivability, and lethality. It also had time to deploy 1,000 Heavy Expanded Mobility 
Tactical Truck -- which proved to be critical to supplying US armor with fuel and 
supplies in deep maneuver operations in desert or wet sand/marsh terrain. Time was 
available for the US Army to provide the USMC with 108 M-1A1 tanks, 
mine/countermine devices, and engineer systems to support armored operations.1281 The 
US Marine Corps also provided improved reactive armor for some of its M-60 tanks, 
and accelerated the up-armored of its AA7A1s with appliqué armor to provide 
projection against rounds up to 14.5mm at 300 meters.1282 
 Britain had time to modify its Challengers and change its maintenance 
systems to support them with key repairs during combat operations. It had time to requip 
a number of its units with Warriors to replace its obsolescent FV-432s.1283 It added side 
skirts with Chobam armor to its Challengers and Warrior, and reactive armor panels to 
protect the front of its Challengers. It also added reactive armor to protect its Centurion 
ARVEs (Armored Vehicle Recovery Engineer) and strengthened side skirts and chains 
to its Chieftain ARVEs (Armored Vehicle Recovery Engineer).1284  It also modified parts 
of the drive train, filtering systems, and other aspects of a number of its armored 
weapons.  
 Britain and the US also had time to adopt new maintenance techniques -- 
time which was vital because almost all of the Western armor that deployed initially had 
maintenance and reliability problems because of sand ingestion, heat, and other 
problems in desert warfare. It could provide fuel and logistic support for its advancing 
armor under conditions where it had total air supremacy, its opponent lacked long range 
targeting and effective indirect fire capability, and Iraq never posed a meaningful threat 
to Coalition LOCs. The Coalition had a monopoly on the use of systems like the GPS, 
and on advanced battle management systems like JSTARS.  
 In contrast, Iraq attempted a number of awkward up-armoring efforts which 
were deployed experimentally, and which did not materially improve its capabilities.1285 
The only improvements that it had attempted to systematically deploy were French 
designed add-on kits for its T-55s, using a multi-layer sandwich of rubber and steel. 
There is no indication that these improved combat survivability.1286 



Lessons of the Gulf War 635 

 Once again, this experience provides both lessons and a warning. The 
Coalition did not have some magical advantage in armored warfare over its opponent; it 
had an advantage that it earned. None of the Coalition's advantages in time, technology, 
training, and reorganization can be guaranteed in future wars -- although they may well 
occur in conflicts against Third World forces.  

The Changing Nature of Tank Warfare 
 The Gulf War involved some of the largest concentrations of armored 
weapons in military history. It set several records in terms of sustained armored 
movements. It showed the value of advanced armor in engagements with tanks and anti-
tank weapons, and it demonstrated that new fire control systems and thermal sights 
could radically change rates of engagement, ranges of engagement, and the ability to 
target and kill enemy armor at long ranges and under poor visibility conditions. 
 At least in the near term, the Gulf War indicates that forces equipped with 
modern tanks like the M-1A1/2, the Challenger 1/2, the Leopard 2, and the Le Clerc will 
have a decisive advantage over forces equipped with older Western or Soviet style tanks. 
This advantage will be greatest at long ranges and under poor visibility conditions -- 
where the more advanced tanks can sometimes kill other tanks and armored vehicles 
with near immunity. At the same time, the M-1A1 and the Challenger 1 showed high 
effectiveness at ranges as close as 100 meters, and survived anti-tank weapons as well as 
tank guns. This argues that superior rates of engagement, protection, and mobility will 
also be important in mountain and urban warfare.  
 It is not possible to generalize much beyond this point. The Gulf War 
revealed little about the value of anti-tank guide missile countermeasure systems, the 
current state of tank versus anti-tank weapons duels between well-equipped and well-
trained forces, tank on helicopter engagements, engagement between first ranking 
modern tanks, and issues like the need to upgrade armor and gun size.1287 

The M-1A1 Abrams Versus the Soviet T-55, T-62, T-72, and T-72M 
Tanks 

    The M-1A1 tank dominated tank combat. Britain employed the Challenger in 
limited numbers and but it did not encounter massive armored battles. France's new Le 
Clerc tank was not in production. Saudi and Egyptian forces fought with the M-
60A1/A3 in a supporting role, and Syrian forces did not engage in significant armored 
conflict of any kind.  
 The US Army deployed a total of 2,300 M-1A1 tanks in  its forces in Saudi 
Arabia, but 528 were placed in the operationally ready float and war reserve status. As a 
result, it used 1,878 tanks in maneuver units, and 1,772 M-1A1s in combat units. A total 
of 1,178 of these tanks were regular M-1A1s with 120mm main guns, NBC overpressure 
systems, and improved armor. A total of 594 were M-1A1(HA) (Heavy Armor) tanks 
with additional armored packages made of depleted uranium. The Marine Corps 
deployed 277 M-60A1s, but used 16 M-1A1 Heavy Armors and 60 M-1A1(HA)s to 
spearhead its armored operations. As a result, the US used about 1,850 M-1A1s in the 
forces that engaged in combat.1288 
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 M-1A1 tanks fought virtually all of the major armored engagements against 
Iraqi forces, and at one point, the US claimed to have destroyed over 2,400 Iraqi tanks 
with M-1A1s. 1289  As Chapters Five and Seven have shown, these claims were 
exaggerated, and as Chapter Eight has shown, engagements with Iraqi armor often took 
place under favorable conditions. Iraq was never able to mass its armor or maneuver 
effectively even at the division level. As a result, engagements took place under a wide 
range of conditions against divided forces of Iraqi T-55, T-62, T-72 and T-72M tanks -- 
usually supported by AFVs like the BMP.  
 It is difficult to determine exactly what numbers of what types of Iraqi tanks 
were involved in many engagements, but it is clear that the M-1A1s were more effective 
against the T-72 than US experts expected before the war. Part of the M-1A1's 
superiority was not surprising. Iraqi forces had no vision systems to match the US ability 
to look through darkness, oil smoke, rain  and fog. They lacked modern fire control 
systems and had uncertain range-finding capability. The Iraqis had no meaningful 
training for long range engagements against US tanks that could fire on the move (while 
US tanks routinely fired while moving at 15-25 km/h), and could generally still get one 
kill for one shot. M-1A1 crews were routinely able to detect Iraqi armor at ranges of 
2,600 meters, and engage at ranges  in excess of 1,500 meters. Some engagements are 
reported to have taken place at 3,000 meters.  
 What is surprising is that even at very long ranges of engagement, the US 
depleted uranium rounds achieved catastrophic kills against even the best armored T-
72Ms -- often igniting their fuel and ammunition, or killing the crews with secondary 
effects from a Halon fire suppression system that did not shut off in time to avoid gas 
poisoning. US tests and estimates before the land battle had indicated that the T-72M 
would be a far more effective tank, given the case in actual combat. Some experts even 
felt that the T-72 outgunned the M-1A1.   
 In practice, however, US M-829A1 depleted uranium shells killed T-72s with 
ease, and sometimes made double penetrations of the hull of the T-72. M-1A1 crews 
were also able to easily target and kill the low profile turret of the T-72M, even when the 
tanks were largely hidden behind heavy berms. One round kills were common, and the 
thermal imaging systems in the M-1A1s gave US crews a distinct "see first, shoot first" 
advantage. Targets could normally be identified at 1,500 meters, and detected at much 
greater ranges, with a median detection range of 2,600 meters. Many kills of Iraqi tanks 
occurred while the M-1A1s were on the move.1290 
 The Soviet effort to protect the T-72 by placing ammunition under the crew, 
became a death trap once the T-72 was penetrated by anti-tank rounds or missiles.  TOW, 
HOT, Hellfire, Maverick, and the GAU-8 30mm gun of the A-10 also seemed to have 
achieved T-72M kills with few problems.1291  It should be noted, however, that Iraq did 
not have the Soviet T-72M1 and the T-72M2, which add appliqué armor to the glacis 
and turret of the T-72M and reactive armor as well. 
 Further, seven US M-1A1 crews reported that they took direct frontal hits 
from the Soviet 2A46 125mm guns in Iraqi T-72 tanks without the rounds penetrating 
the M-1A1 armor, and without temporary loss of function caused by shock to the crew. 
There is no record of a successful T-72 kill of an M-1A1 even under intense combat 
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conditions like the Battle of Medina Ridge. German tests since the war have confirmed 
the fact that there seemed to be significant design weaknesses in the BM-9 to BM-22 
generations of 125mm long-rod penetrating ammunition that the Soviet Union supplied 
for Iraqi T-72s -- although such tests have also shown such rounds to be superior to the 
105mm rounds used by many NATO armies.   
 Only 18 US M-1A1 tanks were affected by combat incidents. Nine of these 
incidents were the result of fratricide, and the other nine were largely the result of mines, 
and left most of the tanks repairable. No personnel were killed as a result of fire from 
enemy armor, and none of the M-1A1 as hit by fratricide suffered a catastrophic 
penetration -- even when one M-1A1 was hit by two Hellfire missiles and another had 
its ammunition exploded by an Iraqi T-72 round.1292   
 As for the Iraqi T-55s and T-62s that made up the bulk of Iraqi tank holdings, 
these tanks proved to be little more than death traps. Efforts to upgrade the armor and 
fire control system of the T-55 did not seem to have had much operational benefit. The 
severe ergonomic and visibility problems in the T-52, coupled with the fact that its gun 
could not penetrate modern tank armor, and that it still remained vulnerable even to 
25mm armored piercing shells, made it obsolete. The T-62 proved to be marginally 
better and easier to fight, but its U-5TS 115mm gun did not prove effective against 
modern armor, and it was no match for modern Western tanks.  
 The importance of ergonomics is another lesson of the Gulf War. The M-1A1 
was an easy tank to fight in. While no tank can be called comfortable, the M-1A1 
produced less crew fatigue than any Soviet-made tank or earlier Western tanks like the 
M-60. The M-1A1 proved to be extremely popular with its crews, and the US Marine 
crews converting from the M-60A3 to M-1A1 greatly preferred the M-1A1.1293 Since the 
war, the US Marine Corps has retired all of the M-60s in its inventory, and has bought 
221 M-1A1 Common tanks and acquired 85 more from the US Army. Funding 
constraints, however, have left it nearly 100 tanks short of its original procurement 
goals.1294 
 The M-1A1 did, however, exhibit a number of problems -- several of which 
were equally important in the case of the Bradley and other US armored vehicles. The 
M-1A1 did not have an on-board navigation and location system to aid in maneuver, or 
an advanced IFF system to reduce the risk of fratricide. The US Army provided Loran C 
systems, but M-1A1 and M-2 crews greatly preferred the more accurate GPS system. 
This system, however, was inoperative during parts of the day because the satellites 
were out of range.  
 The M-1A1's thermal sights could detect potential targets at ranges as long as 
4,000 meters, but it did little more than show "hotspots". The 3-power, and 10-power 
optics on the M-1A1 were not adequate for target identification and IFF purposes until 
crews closed to 1,500-2,000 meters in clear air and 500-600 meters in rain. Most M-
1A1s were equipped with old VRC-12 radios instead of the SINCGARS which 
presented serious reliability and range problems.1295 
 The M-1A1 achieved a readiness rate of 90%, but it had very high fuel 
consumption (about 240% of that of the M-60A3), tracks had to be frequently greased, 
and did not meet their design life, its air filters required frequent cleaning (at intervals as 
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frequent as every three hours or 20 miles of cross country travel), its engine recuperator 
had reliability problems, and its oil pump was unreliable.1296  
 The US Army found ergonomic improvements needed to be made to the 
thermal vision systems for the driver and commander, a turret/hull reference indicator is 
needed, and its sight needed more magnification and resolution. The M-1A1 also 
exhausted about 60% of the spare parts in theater by the end of the war, although 
moving at record rates for 200-370 kilometers affected this consumption. Much of the 
problem came from the fact that there was no way to estimate requirements based on 
prior experience.1297   
 These problems had already led to a number of modifications in the M-1A1, 
including provision of an auxiliary power unit so the tank does not have to use its main 
engine for power while idling. The M-1 is also being upgraded to the M-1A2, with a 
digital information processing system, with more survivable electronics, built-in position 
location, continuous display of friendly tank locations, improved movement control, 
further armor upgrades, and faster and more accurate engagement capability.1298 What 
such improvements cannot change is the high cost of an M-1 force, high fuel and logistic 
support requirements, and a need for substantial strategic and theater lift assets and 
special tank recovery systems.  

The Challenger 
 Like the Tornado, the British Challenger tank received a great deal of 
criticism after the Gulf War for reasons that may have little to do with its current war 
fighting capabilities. It was deployed to the Gulf War as a less mature weapons system 
than the M-1A1, and without the prior exercise testing necessary to ensure that 
modifications were available to allow it to operated reliably in desert warfare. As a 
result, a number of reports have emerged that the Challenger was not reliable, and some 
reports have surfaced that the maneuver role of the  British 1st Armored Division had to 
be limited because of the uncertain range at which the Challenger could operate in 
sustained long range maneuvers. 
 The Challenger did present serious problems when it was first deployed. Its 
power packs -- engine and gear boxes -- failed so often through November of 1990, that 
the lack of serviceable tanks presented serious problems in training the 7th Armored 
Brigade. The British concluded that both the Challenger and Warrior needed additional 
bolt-on armor -- which was only provided in mid-December. Even in late December, the 
Challenger's power pack problems remained so severe that a failure occurred every five 
kilometers when the fleet of Challengers was used in training, and exercises had to be 
restricted to an average of 15 kilometers per tank per week to conserve drive trains for 
the operation.  
 Some of these power problems grew worse as the size of the force increased 
and as training became more demanding. Power pack failures occurred at an average 
rate of one tank every 2.8 kilometers for the fleet by early January. However, by the 
time the land battle began, contractor and REME modifications had reduced the mean 
time between failures to one-third of the previous level. By G-Day various modifications 
and work-arounds had reached the point where the Challenger was capable of sustained 
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high speed maneuver, and could exploit its 120mm gun, advanced armor, and TOGS 
thermal sight system with much the same success as the M-1A1. 1299  
 The Challenger did, however, require extensive field maintenance on its 
filters during the land campaign - as did the M-1A1. It still required major power train 
replacements in the field, which imposed a significant service burden. At the same time, 
the Challenger fought well, and consumed only 35-50% of the fuel of the M-1A1.1300 
The Challenger's passive armor seemed to have worked well, as did its gun stabilization 
system and new 120mm anti-armor projectile -- although detailed damage photos are 
available only for kills against T-55s. If the Challenger was scarcely perfect during the 
land campaign, there were a few indications that it failed to perform its mission or that 
any broad comparisons can be drawn in favor of the M-1A1. As Chapter Eight has 
shown, there is also no indication from combat records that the pre-campaign problems 
with the Challenger affected any major decisions about the line of advance for British 
forces. 1301 
 As was the case with the M-1A1, Britain went on to seek further 
modifications to the Challenger after the war. It is now seeking to procure the 
Challenger 2. Like the M-1A2, Leopard 2, and Le Clerc, the Challenger 2 will have a 
modern digital fire control system and independently stabilized sights for both the 
gunner and commander. It will also have a 120mm gun, although the Challenger's gun 
will be rifled, rather than smooth bore. Britain feels that this rifling provides some 
kinetic advantages and reduces ammunition storage requirements. It will have further 
advances in armor --although the details of these advances are classified. It will have a 
1,200 horse power engine, versus the 1,500 horsepower engine of the other tanks, but 
will compensate with a six ratio gear box and advanced hydrogas suspension.1302  
 How these details rank the Challenger relative to the M-1A1, Le Clerc, and 
the Leopard 2 is an issue that tank experts may debate for years.1303 What is relevant to 
the lessons of the Gulf War is that they involve improvements very similar to those that 
the US is making in the M-1A1, and that reflect a high degree of common evolution 
towards a "hunter-killer" tank by the British, US, French, and German armies -- 
although only the M-1A2 is currently designed for a high level of integration into the 
"electronic battlefield."  

Armored Recovery Vehicles and Heavy Equipment Transporters  
 Both the US and Britain made extensive use of heavy equipment transporters 
(HETs) during the Gulf War, and the Gulf War indicates that they have become an 
essential part of tank and other armored operations. The US used a total of 1,310 HETs 
during Desert Shield and Desert Storm. These HETs only included 489 US Army 
vehicles. The rest included 48 commercial vehicles, 51 US trucking industry vehicles, 
333 Saudi commercial vehicles, 100 Egyptian vehicles, 60 Italian military vehicles, 181 
German vehicles, and 40 Czech vehicles.1304  The US could not fully exploit many of 
these vehicles because they did not provide adequate mobility for its heaviest tanks.  
 Both the US and Britain have drawn the conclusion that  power projection 
forces need large numbers of HETs to move tanks at high speeds and/or reduce wear. 
The need for HETs was not only validated by the Gulf War, but British and US analysts 
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concluded that such vehicles must be designed to permit sustained movement in round 
trips of 400-600 kilometers, rather than the shorter ranges previously used for planning 
wars in Europe which was the focus of contingency planning.  
 The US encountered operational problems in using its M911/M747 HET 
system because it was only designed for 60 ton vehicles and was overloaded by the M-
1A1. It could not move the M-1A1, except on roads and at maximum speeds of 15 mph. 
It often blew tires or bent axles even under these conditions. This meant that tanks had 
to move on tracks when it would have been more desirable to drive them to the battle 
area in combat ready form, which indicates the US badly needs the new M1070/M-
1000.1305 Although the British Commander HET was more successful, it exhibited signs 
of wear that indicate more improvement is needed.  
 It is interesting that the need for large numbers of HETs is one aspect of 
armored operations where US and British officers may be learning a lesson their Iraqi 
counterparts learned in the Iran-Iraq War. Experts have debated ratios of HETs to tanks 
of 1:7 to 1:1. The Iraq developed a high ratio of  1:3  during the Iran-Iraq War, although 
it could never exploit  its HETs during the Gulf War. A somewhat similar ratio now 
seems desirable for Western forces. While the US originally had a total of 456 HETs for 
all of its 5,000 M-1A1 and Bradley armored vehicles at the time of the Gulf War, it 
concluded that it needed at least 1,200. As a result, it had to borrow 474 HETs and 
heavy trucks from other countries, and 365 HETs from Egypt and Saudi Arabia.1306   
 The US and British armies also experienced serious problems with their 
armored recovery vehicles. The US Army M-88A1 was only designed to tow vehicles 
weighing less than 60 tons, and had severe power, braking, transmission, winching, and 
reliability problems at the time of the Gulf War. It could only tow an M-1A1 at a 
maximum speed of 5 miles per hour, and it broke down so often that more M-1A1s 
ended up toward M-88A1s that recovered or towed M-1A1s. These failures led to many 
complaints from US forces during and after the Gulf War, and to a major redesign and 
modification program called the M-88A1E1. However, the M-1A2 will weigh 68.9 tons 
versus 60 tons for the original M-1, and sophistication comes at a cost in terms of 
support and power projection.1307   
 Britain is considering improvements to its tank recovery and bridging tanks 
as a result of the Gulf War, since its existing systems lacked the speed and capacity 
needed to be fully compatible with its Challenger force. One of the lessons of the Gulf  
War is that modern tanks do, in fact, survive direct engagements with other tanks and 
anti-tank guided weapons without catastrophic damage, and that recovery and field 
repair has high priority. 

Infantry And Mechanized Infantry Combat 
 The Gulf War involved a number of instances where infantry combat took place, 
it is difficult to generalize about the lessons of such combat. While Khafji was the one 
case where mechanized forces and regular infantry met on nearly  even terms, this battle 
had already been affected by the air battle that isolated the Iraqi forces in the city and 
left them without air or artillery support, or reinforcement. In most other cases, one of 
three kinds of combat took place:  
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o Mechanized infantry clashes took place between armored fighting vehicles as 
part of a broader armored engagement -- usually at ranges where thermal sights 
and superior fire power gave Coalition forces a major advantage in range. 

o Coalition mechanized infantry forces closed on unmounted Iraqi infantry that 
could take advantage of trenches and natural cover, but which lacked the anti-
armored weapons, long range vision and targeting systems, and poor visibility 
vision systems to effectively engage Coalition mechanized forces, and which 
were highly vulnerable to combined arms fire from Coalition artillery, attack 
helicopters, or aircraft. 

o Coalition mechanized forces engaged unmounted Iraqi infantry at much longer 
ranges where the superior vision systems and range of Coalition forces, coupled 
with combined arms, allowed the Coalition to win without coming within the 
range of most Iraqi weapons, and under conditions where Iraqi forces could often 
be bypassed and mopped up at leisure. 

 In almost all of these encounters -- with the exception of a few successful Iraqi 
ambushes discussed in Chapter Eight -- Coalition forces enjoyed a decisive advantage in 
training, weapons, tactical position, and morale. This advantage was greatly enhanced 
by the impact of the air campaign during the preceding weeks, and by the fact that Iraqi 
forces could only launch a few counterattacks before the Coalition breaching operation 
either bypassed low grade infantry forces in the forward area, or isolated most infantry 
units and faced them with the option of surrender or retreat.  
 As was the case with tank operations, it is not possible to draw detailed lessons 
from the Gulf War based on encounters from closely matched forces, or isolate the 
impact of given infantry and mechanized tactics and technology. The US experience in 
having to "heavy up" the I MEF, the 82nd Airborne Division, and the 101st Airborne 
Division, and the French experience in having to "heavy up" its light forces did, 
however, lead a number of military analysts to conclude that light forces need to be 
made more lethal and given more anti-armor capability. This is certainly a lesson that 
many Western nations have begun to act upon since the war, and it is interesting to note 
that Britain and the US also had to increase the lethality of both their "heavy" forces by 
adding additional weapons, armor, and combat support capabilities.  
 At the same time, the Gulf War did produce some important lessons regarding 
mechanized warfare. It validated the need for true armored fighting vehicles that are 
protected against small arms, that can keep up with tanks, and that can serve as fighting 
platforms without their crews dismounting. The Bradley and the Warrior are both 
examples of such vehicles, and their value was validated in many engagements in the 
Gulf War. 

The M-2/M-3 Bradley 
 The US deployed a total of 2,200 M-2/M-3 Bradley armored fighting vehicles in 
theater at the time of the ground campaign, with 1,1615 in maneuver units, 75 in 
division-level ORFs, 345 in the theater war reserve, and 161 counted as excess.1308 
Because of its concern with the Iraqi tank threat, the US rushed 692 new A-2 models of 
the Bradley to the theater with add-on armored tiles, an improved spall liner, a larger 
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engine, and improved ammunition storage. The A-2s were deployed because the original 
version of the Bradley have proved to be more vulnerable than was predicted during its 
design phase. As a result an A-2 version was developed with added armor, weighing 
60,000 pounds versus 50,000 for the original, and an improved version with add-on tiles 
was then developed weighing 66,000 pounds. This increase in weight was partially 
compensated for by increasing the power from 500 to 600 horsepower.1309 The additional 
deployments of the A-2 brought the total number of A-2 models in-theater to 1,056. 
Another 240 were improved A-1 models. 
 The Bradley M-2/M-3 comes in a wide variety of configurations. The M-2 is 
largely an infantry fighting vehicle while the M-3 is a cavalry fighting vehicle. Both 
have 25mm guns as their main armament. The M-2 can carry a nine-man infantry squad 
(three crew) and the M-3 carries a five man scout squad. Some have TOW anti-tank 
guided weapons as well.  
 Both the Department of Defense study of the lessons of the war and combat unit 
histories indicate that the Bradley performed well. Like the M-1A1, the M-2/M-3 
achieved 90% availability during the land war, in spite of unit movements of 100-300 
kilometers over a 100-hour period. At the same time, the Gulf War exposed a long list of 
further modifications that are needed in the vehicle: better heaters, engine access door 
pumps, lower side armor skirts, radiators, and vehicle hatches. Commanders also found 
that the Bradley's exhaust blew in their faces, had inadequate storage for individual 
equipment, and that the Bradley machine gun and TOW launcher both required 
modification to reduce their vulnerability to sand ingestion.1310 
 Several problems are important in terms of general lessons regarding armored 
combat. Like M-1A1 crews, Bradley crews found that they needed an on-board 
navigation device. Like the M-1A1 crews,  Bradley crews found their thermal sights to 
be of critical value for maneuver and targeting -- but that they lacked the needed 
resolution to recognize and identify specific targets at long ranges. Bradley crews could 
not move the vehicle while the TOW was still in flight, and this meant the M-2/M-3 had 
to be a stationary target for up to 100 seconds when the Bradley crews fired the TOW to 
its maximum range.  This led some crews to ask for a fire and forget weapon. 
 Bradley crews found that they needed laser range finders. TOW gunners were 
able to engage at ranges of 2,500-3,500 meters, but the Bradley's lack of a range finder 
made it impossible to determine whether long range targets were in range. The 25mm 
gunners also found that they could engage at longer ranges than were expected -- 
particularly against bunkers and lightly armored vehicles -- and were hampered by the 
lack of a laser-range finder.  1311  
 Bradley drivers experienced problems because they only had night vision devices 
rather than thermal sights. As a result, their vision at night and in dust and fog was 
sharply inferior to that of the commander and gunner. This experience closely matches 
that of some British units which had to have vehicles that only had night vision devices 
follow vehicles with thermal vision systems because inadequate light or visibility was 
available for the passive night vision systems. While it is too early to reach any 
definitive conclusions, this may indicate that thermal vision systems are needed to 
replace conventional night vision systems. 1312  
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 Bradley operators found that they had inadequate maneuver speed in reverse 
because the M-1A1 can reverse at speeds of up to 20 miles per hour while the Bradley 
can only reserve at seven. While this problem may seem minor, many crews concluded 
that any armored fighting vehicle that fights with tanks must have at least the same 
speed and maneuverability as the tank in all regards. 
 The advanced armor on the Bradley A-2 worked well, as did its spall liner. Fire 
suppression systems also worked well. But, as was the case with the M-1A1, more 
Bradley's were killed or damaged by fratricide than by the Iraqis. While estimates of the 
number of Bradleys damaged or destroyed varies slightly by source, the office of the 
Chief of Staff of the US Army reported that 20 Bradleys were destroyed and 12 more 
were damaged-- four of which could be quickly repaired. Friendly fire accounted for 17 
of the 20 destroyed Bradleys and four of the damaged ones. This again highlights the 
need to improve IFF systems.1313  
 This experience during the Gulf War has helped lead the US Army to procure an 
upgrade program for the Bradley with some similarities to the upgrade program for the 
M-1A1. This program will add armored protection for rounds up to 30mm to those 
vehicles that now lack such protection, and will bring all vehicles up to 600 horsepower, 
provide modifications to correct the detailed problems exposed by the Gulf War, add a 
laser range finder, an IFF or combat identification system, and GPS to the entire fleet.1314 
The US is also developing a developmental version of the Bradley with the same 
advanced digital electronics for the "electronic battlefield" as it is considering for the M-
1A2.1315 

The M-113A1 Generation of Armored Fighting Vehicles 
 These lessons relating to the M-1A1 and the M-2/M-3 highlight the rapid 
evolution of armored vehicles to support much more intense rates of combat, combat in 
poor weather and at night, and combat at long ranges. They are reinforced by the fact 
that the US Army discovered that its US armored vehicles (which used the older M-113 
armored personnel carrier chassis), had serious limitations in supporting modern 
armored warfare. The vehicles using the M-113 chassis included the M-548 cargo hauler, 
M-577 command vehicle, and M-981 fire support vehicle used for artillery spotting.1316  
 With the exception of the most advanced M-113A3 chassis vehicles, the M-113s 
could not keep up with the M-1A1s and Bradleys, and often forced US units to slow 
down their road marches. This experience led the US 1st Infantry Division after action 
report to conclude that the M-113 series "must be upgraded or replaced" and that the M-
548, "is a piece of junk." The US Army Armor Center concluded that the M-113s were 
inadequate, except for the M-113A3s, and the M-577 was "inadequate" for modern 
warfare. These comments are particularly striking because more than 90% of the Third 
World's inventory of other armored fighting vehicles of all types has the capability equal 
to or inferior to the M-113 family of vehicles.1317 
 Whether the problems in vehicles like the M-113 can be solved with upgrades is 
uncertain. Since the Gulf War, the US has attempted to deal with some of the problems 
in the M-981 fire Support Team Vehicle (FISTV) and the M-901 Improved TOW 
Vehicle (ITV) -- which both use the M-113 chassis --  by providing a power upgrade, 
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enhanced night sights, low voltage sensors, auto turret positioning, GPS, and a 
commander's video viewing device. These improvements will improve rates of 
engagement, the commander’s surveillance capability, and will reduce the exposure of 
crews and commanders outside the vehicle, protect against laser illuminators, and 
provide added mobility to keep up with modern tanks.1318 What they cannot address is 
armored protection and maneuver capability, or whether thermal vision systems are 
needed instead of night sights. Just how important these missing capabilities are in 
combat may prove to be a lesson of the next war.1319  

The AAV Assault Amphibian Vehicles 
 The US Marine Corps employed another type of vehicle which makes an 
interesting contrast to the M-2/M-3 and the M-113 family of vehicles. The Marines used 
three versions of the AAV7 Assault Amphibian Vehicle during the Gulf War: The 
AAVP7A1, which is the principle combat vehicle and which normally has a 0.50 caliber 
machine gun turret or a 40mm machine gun and 0.50 caliber machine gun; the 
AAVC7A1, which is a mobile command post, and the AAVR7A1 which is a recovery 
vehicle for the AAV7s and smaller vehicles and which has a crane of engine swaps and 
other repairs in the field.  
 The AAV7 is designed primarily for amphibious operations and can carry 21 
marines or 10,000 pounds of cargo. It has light aluminum armor about 1.4-1.75 inches 
thick and can travel at 6 MPH in water, and at 20-30 MPH on land. The Marine Corps 
deployed 473 AAVP7A1s, 40 AAVC7A1s, and 19 AAVR7A1s in the I MEF. An 
additional 93 AAVP7A1s, six AAVC7A1s, and four AAVR7A1s were deployed in the 
amphibious forces.1320  
 The AAVP7A1's amphibious capabilities were never tested -- an issue that may 
be of importance in future wars because a number of Marine officers feel that its speed 
on water and ability to deal with high beaching angles and beach obstacles is uncertain. 
It did, however, provide armored mobility for the maneuver forces in the I MEF, fire 
support for embarked infantry, and carried breaching teams with line charges and 
combat engineers during the early  phase of the battle.  
 Its performance in the land combat role revealed a number of problems similar to 
those encountered in operating the M-113. The AAV7's suspension system had been 
over-stressed by the time of the Gulf War by the addition of modification kits and 
production improvements, and by the weight of engineer mission kits; the AAV also 
suffered from life-cycle fatigue. It had limited cross-country mobility and speed and 
could not keep up with the M-60s and M-1s in Marine forces. It had no night or thermal 
sights for its weapons, and lacked a laser-range finder. As a result, gunners experienced 
problems during night warfare and often attempted to fire their weapons at targets 
beyond their useful range. Its communications gear also tended to overheat. Further, it 
did not have GPS or a position location reference system, which presented navigation 
problems in the desert.1321 
 These problems would almost certainly have had a much more serious impact on 
the outcome of combat  if the Iraqi forces that the I MEF encountered had not been 
greatly weakened by the air campaign,  if Iraqi armored forces had conducted sustained 
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aggressive counter-attacks, and if the Marine forces had not had a monopoly of fixed 
and rotary wing air power.   
 The problems in the AAV7 have also led the Marine Corps to examine ways to 
update the commander, gunner, and driver vision systems since the Gulf War, consider 
adding a new suspension and power training, GPS, and a position location reference 
system. The fact these modifications track so closely with some of the modifications 
being made to the M-113 family of vehicles indicates that they are important lessons of 
the Gulf War. Once again, however, it is unclear how well they will succeed against a 
threat which is armed and training to make effective use of modern tanks, anti-tank 
weapons, and anti-tank helicopters. 

The Guardian Light Armored Infantry Vehicle 
 The Marine Corps made use of another light armored vehicle, which reinforces 
these lessons: the Guardian light armored vehicle or LAV. The LAV came in six 
variants, of which the most common was the LAV-25 scout/reconnaissance vehicle with 
a 25mm chain gun and 7.62mm machine guns. There was also an LAV-AT with TOW, 
an LAV-M with an 81mm mortar, a LAV-L for logistics, an LAV-C2 for command and 
control, and a LAV-R for recovery.  The Marine Corps deployed more than 350 LAVs -- 
193 LAV-25s, 54 LAV-ATs, 26 LAV-Ms, 30 LAV-C2s, 47 LAV-Ls and 22 LAV-Rs -- 
during the Gulf War. The LAVs were used in scout missions and in a number of close 
contact missions with Iraqi forces before and during the ground campaign.1322  
 Unlike the AAV, the LAV had a high maximum speed of 62 miles per hour and 
proved that it could travel faster cross-country than tanks. This speed and 
maneuverability was critical in giving the Marine corps combined arms capabilities that 
did not limit the speed of its armor advance. The LAV also benefited from the use of 
GPS, although not in sufficient numbers to equip each vehicle1323  
 Once again, the US concluded as a result of the Gulf War that passive night 
sights were inadequate because they required more ambient illumination than was 
always available, and because they provided no day or night capability on an obscured 
battlefield. Most LAVs suffered from the fact that they only had passive night sights and 
lacked thermal vision systems. The LAV-AT, however, was equipped with AN/TAS-4 
thermal sights for its TOW missiles, which the Marine Corps called, "the single most 
significant system enhancement of Operation Desert Shield/Storm"1324  The Department 
of Defense lessons of the war study found that, "Without thermal imaging, the LAV 
battalion experienced severe operational restrictions in low visibility conditions. " As a 
result, it was recommended that the LAV be equipped with thermal sights and vision 
devices." 1325  US studies also concluded that all LAVs should be equipped with GPS 
systems. A new version of the LAV, with a 105mm gun turret, is currently being 
tested.1326 

The Warrior 
 Fewer technical details are available on the experience of the British 1st 
Armored Division in using the Warrior and other British armored fighting vehicles 
during the Gulf War. In broad terms, however, interviews and British writing on 
armored combat in the Gulf War, indicate that the Warrior provided the same benefits in 
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converting Mechanized Infantry from armored mobility to mounted combat capability as 
the M-2/M-3.1327  
 This conversion of British and US forces to mounted combat capability has come 
about a decade later than the conversion of German, French, and Soviet forces, but it has 
been validated in British exercises as well as during the Gulf War. It not only offers the 
ability to engage armor and attack strong points on the move, but also the ability to 
move into defended positions and often up to the edge of trenches. The Gulf War has 
shown that vehicles like the M-2/M-3 and Warrior, equipped with thermal sights and 
long range anti-tank guided weapons, can engage tanks at long ranges as well as other 
targets. It is also clear that British soldiers are as anxious to get rid of "armored taxis" 
like the FV-432 as American soldiers are anxious to get rid of the M-113.1328 
 Further, it is clear that the British forces went through many of the same 
modification and adaptation problems in deploying the Warrior that US forces went 
through in deploying the M-2/M-3. Whole new maintenance and spares systems had to 
be developed. Sand ingestion and air-filters were a problem, and vehicles had to be up-
armored, and adjustments were need to make anti-tank weapons easier to operate. 
British crews identified the same need for thermal vision systems and for GPS as US 
crews, and encountered the same fratricide problems as US forces.1329 

Russian and French Armored Fighting Vehicles 
 The lessons of the Gulf War relating to armored warfare are less clear in three 
other areas: The relative capability of Russian and French-made armored fighting 
vehicles; the proper mix of tanks and armored vehicles, and the survivability of lightly 
armored or unarmored vehicles operating with modern tanks and APCs. 
 Few data are available on the performance of French armored vehicles. It is clear 
that the French force moved relatively slowly, and had a number of tire failures, but it is 
hard to generalize about their combat performance on the basis of their combat 
experience.  French forces did not have large scale encounters with Iraqi armor, or fight 
significant battles against first line Iraqi troops. French forces did not encounter terrain 
with the kind of gaps, mud and soft earth, or other problems to resolve some of the long-
standing questions that arise regarding the ability of wheeled armored vehicles to keep 
up with modern tracked armor. It also did not have to move quickly enough through 
demanding terrain to indicate which types of French vehicles can provide scout and 
armored reconnaissance functions for modern high speed tracked armored vehicles.1330 
 Iraqi experience with Soviet armored fighting vehicles is also difficult to 
interpret. Iraq had tank-heavy forces. The bulk of Iraq's roughly 2,000 APCs were 
typical armored battle taxis like the BTR-50, BTR-60, BTR-152, OT-62, OT-64, MTLB, 
YW-531, M-113A1/A2 (captured from Iran), Panhard M-3, EE-11, and Urutu. Iraq did 
not seem to have employed any of these types of vehicle effectively even in using them 
to conduct organized retreats. There are a number of possible reasons for this failure. 
The air campaign seems to have left many Iraqi units in the forward area without 
organized armored mobility, and only Iraq's Republican Guards seemed to have retained 
enough organization to retreat with something that approached unit integrity. Iraq's 
APCs were also more vulnerable to cannon and light anti-tank weapons than Coalition 
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armored fighting vehicles like the Bradley and Warrior.  They lacked the night/thermal 
vision devices needed for longer range engagements, and there is little evidence that Iraq 
had ever really trained most of its infantry to fight mounted. 
 Iraq had about 1,500 armored reconnaissance vehicles -- including BRDM-2s, 
AML-60/90s, EE-9 Cascavels, and EE-3 Jararcas. None of the descriptions of armored 
battles during the Gulf War indicate that Iraq conducted armored reconnaissance 
effectively. Once again, they seem to have been trained for a much slower pace of 
daylight warfare in which long range vision systems and killing capability was not 
important. It is also unclear that it really trained its troops to exploit armored 
reconnaissance capability aggressively or to exploit such systems in delaying actions in 
a cohesive tactical action. At the same time, the air campaign almost certainly deprived 
Iraqi units of significant numbers of their armored reconnaissance vehicles before the 
war began, they were vulnerable to virtually all Coalition anti-tank weapons, and they 
lacked vision systems to match those of the Coalition forces using advanced night vision 
systems and/or thermal vision systems. 
 There are a number of Coalition accounts of engagements with Iraq's Soviet-
made BMP-1 and BMP-2 vehicles. Some of these accounts are suspect in the sense that 
it is unclear that those recording the battle carefully distinguished between the BMP and 
other types of Iraqi armor. There are enough detailed accounts to indicate, however, that 
M-1A1s and M-2/M-3s often engaged BMPs at ranges of 100-3,000 meters.  
 Coalition forces virtually always won these engagements by high ratios. It is 
impossible, however, to clearly distinguish the cause. A number of different factors were 
at work which affect many other Third World countries that use the weapons: There 
were severe problems in Iraqi training for rapid maneuver warfare, and severe 
ergonomic and visibility problems in the BMP. At the same time, there is no doubt that 
the Coalition benefited from its superiority in indirect fire and air support, tank fire, 
vision systems, superior sights and fire control, longer anti-tank weapons with superior 
ergonomics, and weapons with faster rates of the engagement.  
 These factors interacted to give the Coalition a decisive advantage. Interviews 
and tours of the battlefield indicate that a number of encounters occurred where Iraqi 
armored forces were engaged at ranges where they could not characterize the size of the 
Coalition forces opposing them, nor counter-target Coalition armor, but simply 
attempted to retreat in disorder.1331  
 Tours of the battlefield also indicate that Iraqi forces sometimes abandoned their 
other armored vehicles, sometimes intact -- often to be destroyed later by Coalition 
forces securing the area. The poor ergonomics and vision capabilities of Soviet other 
armored vehicles armor probably contributed to the problems that Iraqi crews faced in 
fighting their vehicles at long ranges, and then abandoning  their vehicles when the 
situation seemed hopeless. So may the sheer momentum of the Coalition advance. Some 
of the BMPs and other combat vehicles left on the western and southern sections of the  
battlefield were still had their main weapons secured and unready to fire. It seems like 
from inspecting vehicles hit with catastrophic or near-catastrophic damage that the Iraqi 
crews experienced the same problems in rapid evacuation from the vehicle that Soviet 
forces experienced in Afghanistan. Such indications, however, are inconclusive.    
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Mixes of Tanks and Other Armored Fighting Vehicles: The Role of 
Armored Cavalry 

 US and British armored forces clearly demonstrated the value of the synergy 
between advanced tanks and advanced armored fighting vehicles. The detailed 
descriptions of US armored battles against the Republican Guards and first line regular 
Iraqi Army armored and mechanized divisions are filled with cases where the interaction 
between the Abrams and Bradley allowed US armor to advance under conditions where 
it could simultaneously suppress and kill Iraqi infantry and mechanized infantry while it 
destroyed Iraqi tanks. This interaction not only helped protect the US tanks, it ensured 
that the rate of advance and shock power of US armor could over-run Iraqi positions 
without US infantry having to dismount or take substantial casualties. 
 For example, mixes of M-1A1s and M-3s in the 2nd Armored Cavalry Regiment 
proved to be very effective during the battle of "73 Easting". The M-3 also demonstrated 
the value of a tracked system that could keep up with the M-1, and maneuver as quickly, 
in most respects. Bradley M-3s found the gap between the Iraqi 12 Armored Division 
and Tawakalna Division.  
 What is less clear is that the Gulf War demonstrated the need for a particular set 
of performance characteristics for armored cavalry or armored scouting missions. The 
Coalition  advantage was so great in so many areas of land warfare, and the capabilities 
and reactions of Iraqi forces were so limited, that the M-3, LAV, and HMMWV's with 
TOW were also used with great success in the armored reconnaissance role. Lighter 
Marine forces were able to carry out scouting missions with LAVs and HMMWV's. 
Further,  many of the scouting activities using different types of armored fighting 
vehicles were supported by other weapons like the OH-58 and the AH-64 helicopter. 
Once again, Coalition superiority in combined operations capability and joint warfare 
also made it difficult to draw specific lessons about the impact of given weapons.1332   

Anti-Tank Guided Weapons 
 The Coalition enjoyed a distinct advantage in anti-armored warfare using anti-
tank guided missiles. There is no doubt that missile systems like TOW and Milan proved 
highly effective. There are many reports of cases where Coalition forces were able to 
use their thermal sights and anti-tank guided missiles to engage Iraqi armor at long 
ranges, and with great effectiveness. Once again, thermal vision systems play a critical 
role in such targeting activity. There is also no doubt that Iraq's anti-armor weapons 
were generally very ineffective. The Coalition took negligible losses to such weapons, 
and there are anecdotal accounts of Iraqi rocket launcher rounds bouncing off of 
advanced US and British armor, and of Iraqi anti-tank guns and missiles being unable to 
track M-1A1 tanks firing on the move. 
 In contrast, US and British forces made effective use of anti-tank guided 
weapons in many maneuver and combined arms situations. The TOW  (Tube-Launched 
Optically Guided Wire Command-Link Guided) anti-tank weapon proved to be effective 
in killing T-72M tanks, even at its maximum range. It was used  at battalion level; on 
armored vehicles like the M-2, LAV, and Improved TOW vehicle; on unarmored 
vehicles like the HMMWV; and on the AH-1S Cobra helicopter. The TOW was used 
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many times. It was particularly effective at the battle of Khafji, in Marine Corps scout 
units, and in US Army M-2 and M-3 units.  
 The TOW is a "crew portable" weapon whose ground launcher weighs 240 
pounds. The missile weighs 62.4 pounds. It has a maximum range of 3,750 meters, and 
it is far easier to operate than the Soviet AT-3 and AT-4. The gunner only needs to keep 
the cross hairs of the missile on target. A computer in the launcher corrects any 
deviation from crosshairs and sends corrections to missiles via two thin wires. This 
makes TOW far easier to fire in combat than those ATGM systems which require the 
gunner to track both the target and a flare in the rear of the missile and manually guide 
the missile to the target.  
 As has been noted earlier, enough long range fire opportunities existed to 
indicate that TOW gunners needed a range-finder to prevent them from trying to fire at 
ranges beyond 3,750 meters, while thermal vision systems provided a critical advance in 
allowing TOW gunners to detect targets at night and in poor vision conditions. Other 
lessons are more uncertain. Some crews asked for a fire and forget weapon. While this 
would be desirable, and a number of systems are under development to provide such 
capability, such weapons are not yet available. It also is difficult to determine whether 
there was a need for the improved versions of TOW. The versions of TOW deployed 
during the Gulf War seem to have been very effective in killing all types of Iraqi armor, 
but no Iraqi weapon had the kinds of advanced armor for which systems like the TOW-
2A and TOW-2B are designed.1333  
 British reports are equally favorable in describing the effectiveness of the 
Milan, an ATGM with a maximum range of about 2,000 meters and a 1.8 kilogram 
warhead, versus 5.9 kilograms in the TOW. They also praise the value of thermal sights. 
It is not possible, however, to do more than guess at average ranges of encounter, and 
the ratio of missiles fired to armored vehicles killed. This ratio seems to have been 
relatively low, but only anecdotal evidence is available. There is also no indication that 
Iraq ever attempted to make effective use of its IR jammers. 
 It is impossible to translate this experience into any lessons about the quality of 
Iraq's anti-tank weapons. Iraq's performance was much worse that its holdings of 
modern anti-armor weapons had led many Coalition planners to expect before the 
fighting began. Iraq had large numbers of Soviet AT-3 Sagger and AT-4 Spigot, and 
Western SS-11, Milan, HOT, and ATGMs. It also had 85mm and 100mm anti-tank guns, 
and 73mm, 85mm, and 100mm rocket launchers and recoilless rifles. It also had IR 
jammers designed to defeat the guidance systems on some West ATGMs. On paper, this 
should have given it considerable capability to attack Coalition armor during the 
breaching operation, and in later tactical encounters.  
 In practice, however, Iraq's anti-tank weapons crews seem to have organized 
to use the relatively static defensive tactics that Egypt employed in deploying its 
ATGMs in 1973, but lacked the training that Egypt gave its forces. This may have been 
a result of Iraq's past combat experience. Iraq had  had only limited experience in using 
anti-tank guided weapons during the Iran-Iraq War. It seems to have seen anti-tank 
weapons almost exclusively as defensive weapons, and to have carried out little realistic 
training. Iraq also relied primarily on the Soviet AT-3 and AT-4, both of which require 
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exceptionally high training levels and which may have defective or unrealistic training 
aids and simulators -- requiring live fire training to be effective.1334 Egyptian officers 
using similar systems felt that Iraq failed to carry out a realistic review of its tactics, 
defensive employment of such systems, and training needs before the Gulf War.1335 
 Iraq often failed to properly position its anti-tank weapons  in its forward 
defenses during the Gulf War, which had little effectiveness in defending Iraq's 
defensive belts.1336 Iraq did not provide its weapons crews with effective night vision and 
thermal vision devices. It had not trained its anti-tank guided missile (ATGM) crews 
effectively for long range fire or fire against rapidly moving targets. It had not prepared 
its crews to use such weapons aggressively in maneuver warfare, and it had not prepared 
them to deal with combat where visibility was poor, and where ATGM and ant-tank gun 
crews faced a constant threat of air attack or from indirect weapons. 
 Is unlikely that future wars will be fought under conditions where the anti-
tank weapons of one side have so little effect. Not only was Iraq exceptionally poorly 
trained and organized to use such weapons, the Coalition had many unusual advantages. 
The Gulf War involved combat at long ranges with flat open spaces, and under 
conditions where thermal sights were particularly useful. The Coalition had absolute 
mastery of the air, and was the only side to employ attack helicopters. It had 
overwhelming superiority in indirect fire capability, and could fire large amounts of 
suppressive fire before an engagement and then roll-in indirect fire to support armored 
advances, and suppress Iraqi ATGMs with considerable precision. Some of these 
advantages will certainly affect US and other Western operations against Third World 
forces in the future, but not all. 

Tube Artillery, Multiple Rocket Launchers, and Assault 
Weapons. 
 The Coalition introduced new indirect fire capabilities during the Gulf War 
that are likely to radically change the effectiveness of indirect fire and its role in 
combined arms. New navigation aids like the GPS allowed Coalition artillery to locate 
itself and its targets more accurately than in any previous war. Improved counterbattery 
radars allowed far faster and more accurate counterbattery fire. Imagery, near-real time 
reconnaissance data from manned systems and RPVs, and long range targeting systems 
like JSTARS improved target acquisition and the accuracy of target location, and new 
battle management systems allowed more rapid and accurate shifting and concentration 
of fires and tracking of moving targets. Improved conventional munitions and rocket 
systems with bomblets improved the lethality of artillery. Improvement in overall battle 
management improved the synchronization of artillery, fighters and helicopters, and 
armor. 
 A Chapter Eight has shown, Iraq failed miserably to use its massive artillery 
assets. This was partly the result of the air campaign, but it was also the result of a long 
history of stressing weapons numbers and sheer mass over target acquisition, fire 
management, maneuver, and combined arms. As the US Army history of the Gulf War 
notes,1337 
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"In this engagement and in all subsequent artillery ambushes executed before G-
Day, the Iraqis never took the bait. Relief among the VII Corps artillery men was 
mixed with curiosity. What had happened to Saddam's most fearsome arm?...In a 
word, Saddam's artillery men had simply failed to make technological 
improvements in their over-the-hill gunnery that had be available for 20 years. 
Surprising their Israeli opponents, the Egyptians dramatically demonstrated the 
precision-guided munitions revolution in the opening tank and anti-tank missile 
engagement in the October War. The precision revolution progressed more 
slowly to indirect fire because hitting an unseen target with the first round 
required refinements in the ability to locate both the target and the firing position, 
as well as the ability to very accurately predict the ballistic course of a projectile 
in flight. Target acquisition radars, laser-range finders, and the now 
indispensable GPS allowed a similar precision in locating targets and firing 
positions. If all the parts are assembled and employed properly, the radius of 
error for a "dumb" artillery projectile is easily cut in half. DPICM or bomblet 
artillery munitions, in turn, have almost tripped the kill radius for artillery. This 
quantum jump in precision  and lethality meant for the first time in history that 
the artillery kill radius was greater than the radius of error. In other words, if 
American artillery shot at an Iraqi position, it died. Iraqi artillery, on the other 
hand, possessed long range, but little else. The Iraqis avoided activating what 
few artillery radars they had for fear of immediate detection and destruction. 
They had failed to invest in the technology necessary to achieve a first-round kill, 
learning the hard way that range without precision is no advantage at all." 

 These changes in the role of artillery and indirect fire are all key lessons of 
the Gulf War, but several points must be kept in mind. First, the rate of combat and the 
constant use of combined arms makes it almost impossible to determine how lethal 
indirect fire really was, although its lethality and shock effects were greatly improved 
over previous wars. Chapter Eight has described many cases were it was possible to 
track the volume of fire but  this has never been a measure of effectiveness. Second, the 
Iraqi military were so incompetent and ineffective in using artillery that it is impossible 
to make judgments about relative effectiveness against an enemy with better training and 
leadership and more modern artillery tactics and technology. Third, many of the 
technologies deployed by the US were transitional. The US Army had not deployed 
most of its new tactical intelligence and target technology, and self-guiding or "smart" 
submunitions were not available. Finally, the Coalition advantage in air power and 
combined arms was so decisive that the Gulf War only provided a limited picture of the 
role of indirect fire in combined operations against an enemy with air attack capabilities 
and something approaching parity in combined arms. 
 This said, the Gulf War teaches a number of other lessons about artillery and 
indirect fire. First, it teaches that indirect fire cannot be measured in terms of the number 
and capability of major fire units. As a number of US Army experts have long pointed 
out, indirect fire must be viewed as a "system of systems" where weapons are part of a 
broader system of joint battle management systems, artillery battle management systems, 
related C4 systems, target acquisition systems, and projective lethality characteristics. 
Like all weapons on the modern battlefield, indirect fire weapons must also be judged by 
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their maneuver and sustainability capabilities. Any military force that views artillery in 
terms of weapons mass, or as an arm which does not require all of these capabilities, has 
fundamentally failed to learn the lessons of modern war.  
 The US and British army made effective use of this "system of systems" in 
giving indirect fire new effectiveness during the Gulf War.1338 While Table 9.1 shows 
that many Coalition weapons were theoretically outranged by Iraqi weapons, the 
Coalition had vastly superior artillery-related C4I/BM and beyond-visual-range targeting 
systems. It also could concentrate and shift fires to keep up with rapidly advancing 
armor, and sustain artillery with ammunition in rapidly redeployments. The key 
Coalition forces leading the armored advance had the MLRS and/or ATACMS. 
Coalition fire support coordinators had far superior intelligence and response times. The 
US was also able to supplement the GPS navigation data with PADS (gyro navigation 
system). It used the Bendix M-31 meteorological system, TACFIRE, and light 
TACFIRE for fire computation. In many cases, the US was able to achieve 10-20 meter 
accuracies against targets, which greatly reduced the number of rounds that they needed 
to fire for effect, or suppress or kill an Iraqi system. 
 Iraq had little capability to respond. Its theoretical advantage in numbers and 
range was useless without long range target acquisition capability and effective 
computerized battle management capability. By the time the breaching operation began -
- when Iraq should have been able to make the best use of its artillery -- Iraq had already 
lost much of its artillery to air power and counter-battery fire. The Coalition always had 
superior concentration and targeting during the breaching operation, while Iraqi fire -- 
when it did occur -- often lagged behind the Coalition advance, and fired at positions 
that Coalition troops had vacated. In some cases, Iraqi fire was desultory. The US 1st 
Division, for example, fired 6,000 rounds and 414 rockets during its attack on the Iraqi 
forward line, and received little fire in return.  
 Iraq also experienced problems because many of its artillery positions were 
laid out in exactly the same way and relied on fire on preplanned positions in the same 
kinds of areas. This made it easy for Coalition forces to create a "template" for attacking 
Iraqi artillery during the preparation of the battlefield, and made it easier to use counter-
battery radars and predict where Iraq would put its preplanned target positions. Iraq also 
deployed the artillery that it used to support its forward defensive belts some 10-20 
kilometers behind lines, or so far behind other forward positions, that it could only fire 
for effect when it got timely information from artillery spotters. Iraqi artillery was never 
able to adjust to the fact that the US did not pause to engage in long artillery duels 
before its armored attacks, and closed to attack in a continuous movements that closed 
on Iraqi positions so quickly that the Iraqi C4 system often ordered its artillery to fire on 
presurveyed target areas when Coalition forces were not there, or had already passed 
through them. 
 Once the Coalition advanced beyond Iraq's forward defensive positions, Iraqi 
artillery encountered new problems. It was trained and organized as a daylight force that 
relied on line or sight and visual targeting, and whose tempo of operations was geared to 
an Iranian infantry threat with poor combined arms coordination. In many cases, US 
artillery could attack and suppress it before it could target US artillery, and the US 
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advance then rolled directly over the Iraqi position, leaving it no time to organize or 
recover. 
 Iraq's towed artillery could not begin to cope with the Coalition rate of 
maneuver. Most units were overrun before they could attempt to bring in artillery 
tractors and attempt to move. Iraqi self-propelled artillery proved to be more flexible, 
but many units seemed to have retreated comparatively early in counterbattery 
exchanges, and only the Iraqi units in the northern part of the KTO seemed to have had 
time to effectively maneuver their artillery. 
 Iraq relied on hard-wired communications with signal flags for back up, and 
its C4 capability degraded sharply the moment that it had to move away from land line 
communication, and the quality of instructions that it received was degraded by the pace 
of combat. Iraq had little automated gunnery equipment, and was afraid to used its 
counter battery radars because of its fear of HARM and other anti-radiation missiles. Its 
best artillery units, which used self-propelled equipment like GHN-45 and G-5 
howitzers and ASTROS multiple rocket launchers, tended to retreat the moment it came 
under pressure, and had little ability to mass fires beyond battery or battalion level.1339 
 The Coalition had problems of its own -- some of which are lessons for 
future wars. It suffered from problems in long-range communications, and the same lack 
of sufficient tactical and theater targeting and damage assessment assets as air units. The 
Coalition also had problems in massing enough artillery to achieve decisive tactical 
effects. French forces, which relied heavily on long range mortars (13.5 kilometer 
maximum ranges) estimated that they needed twice the number of weapons per unit 
deployed during the Gulf War.1340 The US Army  found that it needed to mass artillery at 
the battery, rather than at the platoon level, and that it needed to improve its rear echelon 
efforts to reduce target density. 



Lessons of the Gulf War 654 

 
Table 9.1 

 
Maximum Nominal Range of Artillery Weapons Used in the Gulf War 

 
Artillery Weapon                                   Type                                       Maximum Range in Kilometers 
 
US Systems 
 
M-119A1 105mm conventional round 14.3-14.9 
 rocket assisted projectile 19.5 
M-109 155mm conventional round 14.6 
 rocket assisted projectile (RAP) 23.5 
M-110 203mm conventional round 23 
 rocket assisted projectile (RAP) 29.1 
MLRS multiple rocket system 32 
ATACMS tactical missile system 85? 
 
Iraqi Systems 
 
Soviet M1938 122mm conventional round 11.8 
Soviet D-30 122mm  conventional round 15.4 
Saddam 122mm  conventional round 17.1 
Soviet M-1937 152mm conventional round 17.3   
Austrian GHN-45 155mm improved round 40 
South African G-5 155mm improved round 30 
Brazilian Astros Multiple 
Rocket Launcher rocket 30, 40, & 60 
Iraq Al Faw 210 mm* improved round 40  
 
* Developmental 
Source: Jane's Armor and Artillery, various editions, Army, January 1993, pp. 31, and US Army, Weapon 
Systems: US Army 1992, Washington, Department of the Army, 1992. Note that the maximum ranges 
shown are nominal and differ significantly from source to source 

 

Tube Artillery and Battle Management Aids 
 Counter-battery radars played a major role in giving indirect fire a new 
degree of precision. The radars that had the most use during Desert Storm were the 
AN/TPQ-37 artillery locating radars, and the AN/TPQ-36 mortar locating radar -- a 
smaller and more mobile unit. Both are automatic target locating systems that use 
advanced phased array antenna techniques and computer controlled signal processing 
systems. They can spot enemy projectiles in flight, backplot their trajectory, and report 
the position of the enemy weapon in grid coordinates that feed automatically to artillery 
fire centers. They have 12 meter accuracy under ideal conditions, and can interchange 
data with the OV-1D Mohawk and the RC-12D with the Guardrail COMINT/ELINT 
systems. 
 US forces found the AN-TPQ-36 and AN-TPQ 37 Firefinder counterbattery 
radars to be effective, and to exceed their ranges and accuracy specifications in flat 
desert terrain -- particularly when they were employed in rapid movements. US forces 
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attacking Iraqi artillery in preparation for the land battle used these radars to try to trap 
Iraqi artillery. US forces would fire on Iraqi artillery, and then move the fire unit 
immediately. Other fire elements, supported by the AN-TPQ-37, waited for the Iraqi 
response. In a number of cases these artillery ambushes proved successful in attacking 
Iraqi artillery. These tactics permitted comparatively long range engagements, and US 
units found that they needed the extra range provided by the  M-549 RAP round in a 
number of these counter battery  exchanges.  
 US forces successfully used the mobile AN-TPQ-36 to continuously track 
Iraqi artillery fire as US units moved forward. This allowed them to respond 
immediately with counter-battery fire. This system of "firing from the hip" was felt to 
significantly improve combined arms operations and artillery support of armored 
maneuver.1341 
 The AN-TPQ-36 and AN-TPQ-37 were also critical to supporting the "scoot 
and shoot" tactics of US Army artillery units. The radars were often moved forward to 
the point where they could "see" furthest gun in Iraqi artillery formations. They still had 
rapid mobility and low vulnerability in such positions. Operators also found that they 
could use the radars to radiate continuously because the Iraqis could not triangulate the 
radars. 
 The Bendix M-31 meteorological system proved vital to maintaining 
accuracy in rapidly changing weather conditions, and the combination of GPS with the 
Battery Computer System, TACFIRE, and/or light TACFIRE helped with automated fire. 
However, US Army units found that TACFIRE was too sensitive to movement and 
weather, and presented major problems because it needed extra air conditioning and had 
to be moved on  8X8 HEMMT trucks. Only a few units had the new light TACFIRE 
based on the AN/PYC-1 briefcase terminal, and some units had to rely on the Battery 
Computer System with no automation above the battery level. The need for reliable 
lightweight fire computers and battle management aids is a lesson of the war. 1342 
 Those artillery units that had support from Pioneer RPVs found it very useful. 
Support from Guardrail SIGINT aircraft and Mohawk OV-1D spotter aircraft with 
SLAR was also useful when those aircraft could operate in the area. There were, 
however, problems in getting data from tactical and theater assets to artillery units, and 
the Gulf War indicates that providing dedicated RPVs at the tactical level for targeting 
and battle management could make significant further improvements in artillery 
effectiveness. So would some way of providing "fusion" of the data from imagery, 
JSTARS, RPV and other sources using standardized coordinates suitable for indirect fire 
targeting.1343 
 Some US units found that they needed a more responsive way to call in fire 
on line-of-sight targets. They felt that the US battle management system was not 
responsive enough to allow artillery to provide immediate support on a target of 
opportunity basis and that this may require changes in the forward control system.1344 

Artillery Mobility 
 The Gulf War again demonstrated that artillery and artillery command and 
support vehicles must be able to move at the same speed as tanks and armored fighting 
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vehicles. The M-109 155mm self-propelled howitzer -- the standard US artillery weapon 
-- presented problems because it  could not keep up with the M-1A1s and Bradleys. It 
also experienced suspension problems and weight problems with a full ammunition load.  
 Modifications are currently underway, as part of the  M-109A6 Paladin to 
increase its speed, provide an on-board ballistic computer and GPS system, better secure 
communications with some digital transfer capability, driver's night vision capability, an 
improved cannon and gun mount, improved NBC protection, and the automotive 
improvements to allow it to keep up with the M-1A1 and M-2/M-3.1345  
 At the same time, the US Army identified a requirement for an advanced 
field artillery system with a range of 30 kilometers with conventional ammunitions, and 
40 kilometers with RAP. This weapon was to have a maximum rate of fire of 12-16 
rounds in 5 minutes and 3-6 rounds per minute, and be able to put four rounds 
"simultaneously" on target.1346 These kinds of requirements provide a good indication of 
the kinds of artillery systems needed  in future wars. 
 Some artillery experts also noted the need for better all-terrain trucks that 
could keep up with artillery units even in wet mud, for better dedicated armored combat 
vehicles to support forward artillery control and battle management. The US Army 
identified a requirement for an Armored Resupply Vehicle that could carry 200 rounds, 
move at speeds of 53 miles per hour, rearm self-propelled artillery at 12 rounds per 
minute, and refuel artillery at 35-50 gallons per minute.1347  
 While it is unclear that the US Army can fund the new systems that it wants, 
these lessons seem valid in two respects. Moving artillery rounds to US artillery was a 
problem in wet and soft terrain. As has been discussed earlier, the M-113-based artillery 
support vehicles also presented problems in terms of speed, agility, and capacity -- and 
the need for improved support vehicles is likely to grow as artillery is progressively 
"netted" into steadily more sophisticated fire management and targeting systems. 1348 

Laser-Guided Projectiles and DPICM Rounds 
 It is difficult to draw any firm lessons regarding smart artillery projectiles 
and dual-purpose improved conventional munition (DPICM) ammunition. While 
approximately 90 laser designated M-712 Copperhead artillery rounds were fired, and 
some with considerable success, insufficient fire took place to fully validate the use of 
this round and its expensive development program. It is interesting to note, however, 
that teams with hand held-lasers and OH-58D helicopters with masthead designators  
were able to use such round to destroy a number of  Iraq's artillery spotting towers in the 
forward area.1349 
 The US made extensive use of dual-purpose improved conventional munition 
(DPICM) ammunition for its tube weapons, and for the MLRS and ATACMS. These 
DPICM rounds have submunitions or "grenades" that can kill personnel as well as 
destroy light armored equipment. A typical grenade is about 38.7 mm in diameter and 
weighs 210 grams, including 30.5 grams of composition A-5 explosive. There are 
variations in design to improve stability with rifled or rocket weapons, and to handle the 
added acceleration of extend range or "base burn" rounds. 
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 The standard 155mm M-483A1 projectile carries 64 M-42 and 24 M-46 
grenades, or a total of 88. The extended range M-684 projectile carries 48 M-42 and 24 
M-46 grenades, or a total of 72.  The M-509A1 203mm. projectile carries 180 M-42 
grenades, and the M-26 rocket for the MLRS carries 644 M-77 grenades. The Navy had 
DPICM rounds for the 16" guns of its battle ships, but did not use them during the Gulf 
War. Rounds with a total of up to 30 million such grenades were delivered into the 
theater during the Gulf War.1350 
 The initial reporting on the Gulf War often credited DPICM with high 
effectiveness, and as "destroying" Iraqi artillery. Later -- limited -- surveys of the 
battlefield produced much more conservative reports -- indicating that DPICM largely 
suppressed Iraqi artillery and light armor by causing casualties among exposed crews or 
associated ammunition stocks and support equipment.1351 Some artillery weapons were 
seriously damaged, however, and one Iraqi tank was destroyed when the explosive jet 
from an M-42 grenade penetrated its armor and exploded its exposed ammunition. It 
seems likely that DPICM ammunition was significantly more effective than regular 
ammunition, but insufficient data are available to draw detailed quantitative 
comparisons, or lessons about the relative merit of US DPICM designs in comparison 
with Soviet, German, French, South African, and Israeli rounds. 
 There is also an unresolved debate over the dud rate for such grenades which 
some sources have said was as high as 10-20%, versus the design goal of 2-5%. This has 
led some to argue that DPICM grenades should be modified to include larger fusing 
systems and a self-destruct mechanism, although this would reduce the number of 
grenades per projectile, and present additional potential reliability problems. Certainly, 
the grenades seem to have had a much lower dud rate than the Rockeye, which left many 
unexploded bomblets in the areas where it was used. 

The Multiple Launch Rocket System (MLRS) and Army Tactical 
Rocket System (ATACMS) 

 The US and Britain employed two major new indirect fire weapons systems 
during the Gulf War: The multiple launch rocket system (MLRS) and the Army Tactical 
Missile System (ATACMS). The MLRS fires a long-range free-flight M-77 rocket up to 
32 kilometers with great accuracy. As has been noted above, each rocket holds 644 dual-
purpose grenades. One M-77 rocket can disperse grenades over an area of six acres. 
Rockets are shipped in "pods" of six rockets each, which are normally deployed in two 
pods on M-270 lightly armored self-propelled tracked loader-launch vehicles, using a 
variant of the Bradley chassis. An M-270 can fire all 12 rockets in less than one minute, 
and a full volley can cover an area of up to 30 acres. The M-270 has a maximum speed 
of 40 miles per hour and can normally keep pace with armored movements.1352 
 An MLRS unit normally has nine launchers at the battery level, and Corps 
level units normally have one or more battalions of 27 launchers each. The US and 
Britain deployed a total of 189 launch units during the Gulf War and fired 9,660 rockets 
at targets like artillery, convoys, logistics sites, and troop positions. The MLRS 
demonstrated excellent mobility and "shoot and scoot" performance. While the MLRS 
only had about half of the maximum range of the ASTROS multiple rocket launchers in 
Iraqi forces, the Coalition's vastly superior battle management and targeting capability 
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allowed it to make use of the long range strike capability of the MLRS while Iraq was 
never able to exploit the ASTROS.1353  
 Although only anecdotal information is available on the effectiveness of the 
MLRS, the US often employed it as a way of carrying out a massive barrage before an 
armored assault without having to wait hours for tube weapons to achieve the same 
weight of fire, and give targeted forces time to reorganize. The effect of this "steel rain" 
in disrupting Iraqi operations, as well as in suppressing and damaging area targets, soft 
targets, and artillery positions was confirmed in a number of prisoner of war reports.1354 
There were reports of cases where an Iraqi artillery battalion lost 64 guns to air raids and 
46 to the MLRS, and a case where MLRS rockets and two 203mm battalions cost an 
Iraqi division a loss of 97 out of 100 guns. As has been touched upon earlier, such 
reports seemed to be exaggerated and to have confused suppression with destruction.1355  
 Aside from the general problems in grenade reliability and lethality that 
affects all DPICM rounds, the only major criticism of the MLRS emerging from the 
Gulf War were its range limitations. A number of occasions occurred where the US 
might have been able to exploit such a system at ranges of 40-60 kilometers, where it 
was clear that relative range could become a critical issue against an opponent with 
effective long range targeting capability, and equipment maneuver and battle 
management capability. This explains why the US is developing an extended range 
MLRS round with a DPICM warhead and a range of 50 kilometers or greater.1356 
 The ATACMS was still a developmental system at the time of the Gulf War. 
It is a large 13-foot long solid-fueled semi-guided ballistic missile system with a 1,300 
pound payload. It has five different warheads -- anti-armor, hard target, runway, mine, 
and a DPICM warhead carrying 950 bomblets. The DPICM warhead was the only one 
used in the Gulf War.1357 
 The ATACMS can be fired by the M-270 launcher, which can carry two 
ATACMS per vehicle. It can use the same support and C4I/BM equipment as the MLRS. 
The missile has a nominal range of 85 kilometers, although some sources cite the range 
as being 100 kilometers. The ATACMS was rushed to the Gulf in response to an 
USARCENT request on January 1991. USARCENT requested that the system be 
deployed for critical theater deep strike missions and suppression of enemy air defense 
operations. The US Army deployed 105 missiles, and kits for two MLRS batteries, with 
a total of 18 launchers, to fire the missile.  
 Although ATACMS was viewed as a "precious asset", and placed under 
ARCENT control to limit expenditures to high value targets, it proved highly responsive 
in meeting fire support requests from spotters like the A-10 aircraft. It also demonstrated 
that it could go from a call to fire during a road march to actual fire in as little as 13 
minutes. US forces fired 32 ATACMS against surface-to-air missile sites, logistics sites, 
Scud positions, howitzer and rocket batteries, and tactical bridges. Initial battle damage 
assessment data indicated that the ATACMS destroyed, or rendered inoperable, all its 
targets. The US Army reported that ATACMS destroyed 200 unarmored Iraqi vehicles 
that were attempting to cross a bridge, and that its destroyed an SA-2 unit at a range of 
85 kilometers.1358 Once again, destruction seems to have been confused with suppression, 
although update reports still indicate that the ATACMS were highly effective. 
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 It is important to note that the MLRS and ATACMS were used during the 
Gulf War in ways that may sharply understate their future value. The US Army had not 
deployed its new intelligence architecture, and the battle management and targeting 
methods used to draw on fixed-wing intelligence platforms were still relatively crude. 
The US Army and US Air Force had to improvise tactics and joint doctrine for 
employing long range land-based strike systems, which sometimes limited the 
effectiveness of both weapons.1359  
 Equally important, smart submunitions like the Sense and Destroy Armor 
(SADARM) submunition or the Brilliant Anti-Armor Submunition (BAT) were still in 
the developmental stage. These systems allow an artillery shell, MLRS rocket, or 
ATACMS to disperse munitions which can autonomously locate, attack, and destroy 
tanks and lightly armored vehicles like artillery. An MLRS rocket will be able to carry 
six SADARM rounds, and deploying such smart ordnance should greatly increase the 
kill capability of indirect fire systems against all forms of armored vehicles.1360 

The Precision Revolution and Indirect Fire 
 As was the case with the "electronic battlefield," the indirect fire systems that the 
US and Britain used during the Gulf War were more advanced than those used in 
previous wars, but they were also highly transitional. As the previous discussion has 
shown, much more lethal rounds and deep strike capabilities, and much more effective 
C4I/BM systems should be available by the year 2000, or shortly thereafter. Such 
systems will further blur the distinction between land-based indirect fire, rotary wing 
attack aircraft, close air support aircraft, and battlefield interdiction aircraft and will 
steadily extend the depth of the FEBA to distances of up to 100 kilometers. 
 These changes are likely to be more evolutionary than revolutionary, but they are 
still likely to increase the qualitative differences between First World and Third World 
forces and the extent to which artillery mass is obsolete relative to precision and smart 
indirect fire capability. In this sense, the most important lesson to be drawn from indirect 
fire during the Gulf War is not what happened during the conflict, but that the Gulf War 
is a first indication of much more sweeping changes to come.     

Helicopter Operations 
  As was the case with armor and indirect fire weapons, helicopters made a major 
contribution to the new tempo of warfare in the Gulf conflict. As Chapter Eight has 
described, assault helicopters played a major role in securing the Coalition's western 
flank, and in leapfrogging to new bases during the advance of the XVIII and VII Corps 
to the West. Attack helicopters played a major role in supporting the advance of the I 
MEF, and providing a new day/night and poor visibility deep strike capability for US 
armored forces in many of the actions of XVIII and VII Corps. 
   As was the case with armor and indirect fire weapons, however, many of the 
capabilities of helicopters in the Gulf War involved transitional technologies or tactics. 
Further, the Gulf War may be unique in the extent to which one side could exploit 
helicopters while the other could not. Helicopter combat was shaped by the Coalition's 
overwhelming air superiority and Iraq's passive strategy and tactics.  
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 While Britain, France, and the US made aggressive use of both attack and 
transport helicopters, Iraq only used helicopters in rear areas, and made no serious 
attempt to exploit its own helicopter forces. Iraq's helicopter forces had considerable 
strength. The Iraqi Army air corps had at least 160 combat helicopters to Iraq's air 
strength, including 40-45 Mi-24 Hind with the AT-2 Swatter, 20-50 SA-342 Gazelle 
(some with HOT), 56 Bo-105 with SS-11 and HOT, 30 SA-316B Alouette III with As-
12, and 10-13 SA-321 Super Frelons. Some of the Super Frelons were equipped with 
AM-38 Exocet and some with AS-12 missiles. However, none of Iraq's attack or troop 
lift helicopters played a significant role during the Gulf War. 
 In contrast, the US made massive use of both attack and transport helicopters. 
The US Marine Corps deployed four active squadrons with 50 AH-1W attack 
helicopters, and two reserve squadrons with 26 AH-1Js -- flying a total of 8,278 hours. 
The US Army deployed 145 AH-1S helicopters, flying a total of 10,000 hours, and 274 
AH-64 Apache attack helicopters, flying a total of 18,700 hours. It also deployed 132 
OH-58D scout and armed reconnaissance helicopters. The use of the AH-64 and OH-
58D marked the first US use of a true attack helicopter and scout helicopter in combat.  
 US air assault forces used 489 UH-60 Blackhawk assault helicopters, which 
flew more than 44,000 hours. This included equipment for 18 UH-60 assault companies. 
US helicopter lift assets included 120 USMC CH-46Es, 42 USN CH/HH-46Ds and 163 
CH-47 Chinooks. The CH-47 was the major heavy lift helicopter used in US air assaults, 
such as the record air assault that the 101st Airborne Division conducted on the first 
night of the war.1361  
 The US used helicopters to help prepare the battlefield. It conducted major 
attack helicopter and air assault operations in the VII and XVIII Corps, I MEF areas, and 
in support of some allied forces. It was able to use helicopters to seize forward advanced 
bases, and until the last day of the war, it planned a major air assault operation to seize 
blocking positions north of Basra.1362  This plan to use the 101st Airborne Division to 
leapfrog north of Basra may not have had the full support of the highest levels of 
command. However, air assault forces did leapfrog to the Euphrates carrying 1,000 men 
in 66 Blackhawks, supported by AH-64 and AH-1 attack helicopters. Such operations 
symbolize the kind of advanced air assault operation that may occur in the future. It is 
also important to note that helicopters, like armor and indirect fire weapons, often 
operated under night and poor weather conditions that would have halted operations in 
previous wars. 
 British ground forces deployed a reinforced helicopter battalion with 24 Lynx 
attack helicopters with 6 TOW anti-tank guided missiles each, and with 24 Gazelle scout 
helicopters. The RAF provided 16 Puma and 11 CH-47 Chinook medium transport 
helicopters.  British Lynx helicopters armed with TOW, and Gazelle Scout helicopters, 
supported the British 1st Armored Division, and the British Lynxes evidently destroyed 
a number of Iraqi armored vehicles. They did not, however, encounter extensive Iraqi 
armored forces and were used largely in a supporting and scout role.1363  
 The French 6th Light Armored Division had the 5th Combat Helicopter 
Regiment with 10 SA-341 20mm gunships and 30 SA-342 attack helicopters with HOT, 
and the 1st Transport Helicopter Regiment with 62 SA-330 Pumas. French forces had a 
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total of 139 helicopters, roughly 60 of which were armed. France and the United States 
conducted extensive helicopter operations in the XVIII Corps area. French forces used 
their Gazelles in a light cavalry role, ranging well in front of the Coalition forces to 
probe enemy defenses. They also used them to secure supply lines and guard the flanks 
of the French advance. The Puma transport helicopters were employed largely in support 
missions, although they performed some troop transport functions. Pumas were assigned 
to the medevac and combat search and rescue mission, but rarely had to be used in such 
a role.1364  
 These Coalition helicopters encountered a number of C4I/BM and AirLand 
integration problems. Helicopter operations were limited by problems with helicopter 
navigation and night vision systems, and by rigidities in the ATO system that limited 
their effectiveness. Communications and battle management systems also limited the 
flexibility and reaction times of helicopter operations in ways that might not be repeated 
in the future, and helicopters -- like armor -- encountered serious fratricide problems that 
technology may be able to correct.  
 At the same time, helicopter operations had the ability to operate in an 
environment of nearly total air supremacy, and against enemy ground forces that had 
been severely damaged by the air campaign. Iraqi forces were also inept in using their 
short range air defenses against helicopters. No OH-58s were lost in scouting operations 
-- although limitations in night flying capability led to a reliance on the AH-64s for night 
scouting missions and limited the exposure of the OH-58 in some defended areas.1365 
Only one AH-64 and two UH-60s were lost to enemy action, although these aircraft flew 
many missions in areas where Iraqi forces had large numbers of anti-aircraft 
weapons.1366  
 While some CH-47s were fired upon, none was hit by an anti-aircraft 
weapon.1367 Some of this survivability was the result of improved aircraft survivability 
equipment. There were four crew reports of infrared and radar guided missile 
engagements against  CH-47, EH-60 and UH-60 helicopters. No aircraft were lost as a 
result of these engagements, and their survivability equipment either allowed the aircraft 
to evade attack, or caused the missiles to miss the aircraft.  
 There is no doubt that helicopters emerged as a major new element of 
combined arms -- which like the MLRS and ATACMS -- bridged the gap in range and 
lethality between land and air power. The relative effectiveness of helicopters may, 
however, be very different against forces with effective air and air defense capabilities, 
and which aggressively employ helicopters of their own.  

General Lessons Regarding Helicopter Operations 
 There are several lessons that emerge from the Coalition's experience with 
helicopters during the Gulf War that may apply to a broad range of systems in future 
wars. One lesson is the need to either carry out more demanding test and evaluation in 
all possible combat environments, or to allow for a period of adaptation and 
modification. French forces encountered fewer problems in operating in the Gulf 
because they had already adapted to similar problems while operating in Chad. Even so, 
they had problems with accurate navigation, because of the limits of Doppler systems, 
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and had to daily apply tape to the leading edges of their rotor blades to protect against 
sand erosion.1368 
 While French forces were experienced enough with similar desert 
environments in North Africa to adapt to Saudi requirements, Britain and the US had to 
develop new maintenance and support cycles for operations in the Gulf, and 
maintenance work hours rose sharply. US Army aviation draw downs of spare parts 
exceeded three times the normal rate during Desert Shield, and flying hours for many 
helicopters were cut from 15 hours per month to 6-10 hours to conserve them for 
operation in Desert Storm, and over 40,000 flying hours had to be cut from the 
operations of non-deployed AH-64, OH-58D, UH-60, and CH-47D aircraft to provide 
the added parts and supplies needed to support this systems during the Gulf War.  
 British Lynx helicopters initially had so many problems with sand ingestion 
that -- even with sand filters -- engine life dropped from 1,200 hours to 100 (10 without 
sand filters).1369 A detailed examination of the maintenance and service cycles for US 
helicopters reveals a pattern of modification and adaptation, somewhat similar to that 
needed for armored vehicles. Virtually all of the US helicopters operating out of 
unimproved bases experienced serious problems with sand ingestion, turbine blade 
erosion, and rotor blade wear. Temperature affected electronics and other systems.  
 These problems do not represent design or planning failures. No one can 
anticipate all of the requirements imposed by being deployed to a new and stress filled 
environment. At the same time, they are a warning that it is one thing to rapidly deploy 
helicopters to a new area of operations, and quite another thing to sustain them in 
effective combat. 1370  
 Similarly, the after action reports on the British, French, and US helicopters 
used in the Gulf War reveal a common need for improved night and poor visibility 
vision and targeting systems, for precise navigation systems like the GPS, for better pilot 
displays to ease the work load in demanding night/poor visibility flight and in flying 
over featureless terrain like deserts, for better environmental protection and filters, and 
for better secure long range communications.1371  
 British helicopters were given night vision goggles and a limited night sight 
capability for TOW, but found that they were not properly equipped for night combat.1372 
French forces had night vision capability, but no night sights for their HOT missiles, and 
could only be given a limited night scout capability in time for the land battle.  
 The US had the only helicopters fully equipped for night combat, and the 
Gulf War confirmed the value of years of US Army and USMC training in night 
operations, but it also showed that the shift to new tempos of "24 hour a day" warfare 
required US helicopters to be better equipped for such warfare. Systems like night vision 
goggles simply were not sufficient for either night or poor visibility missions, 
particularly because the US emphasized "nap of the earth" low altitude flight capability 
during both night and day to ensure survivability and maximum surprise.1373 The OH-58, 
for example, was only equipped with ANVIS-6 night vision goggles and could not keep 
up with the AH-64 in night operations. This meant that the AH-64 often had to act as its 
own scout.1374  
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 While helicopter  survivability equipment was not really tested during the 
Gulf War, it is clear from the flight profiles of US Army and USMC attack and assault 
helicopters, that it was not possible to employ helicopters in high tempo operations and 
avoid extensive exposure to enemy anti-aircraft systems. Even though Iraqi forces were 
comparatively static, there were many occasions where US helicopters flew through 
areas where it was impossible to determine that Iraq had not deployed light air defense 
systems before the mission took place. This experience indicates the value of superior 
aircraft survivability enhancements even in comparatively low lethality air defense 
environments.1375 
 British, French, and US operators seemed to agree that attack-helicopters 
should be allocated at the tactical level and be available for on-call support as well as 
strike operations. There seemed to be no support for centralizing operations at a higher 
echelon. The value of a mix of scout and attack helicopters was validated by all three 
countries, although only the US was able to deploy a scout helicopter with fully 
integrated night warfare and low visibility warfare capability.  
 Several units mentioned the need for integral long range targeting and 
surveillance capability to improve deep strike capability. Several units also felt that the 
present FAC system was not capable of calling for support under poor visibility 
conditions, or where targets were spread over depths in excess of 3,000-4,000 meters, 
and felt that FACs needed better intelligence or battlefield surveillance systems. British 
and French forces did not encounter serious "fratricide" problems, but it was obvious to 
helicopter operators in all three countries that helicopters need advanced IFF and friend 
or foe identification systems for high tempo AirLand operations.1376  
 Finally, any examination of the performance of helicopter units during the 
Gulf War reveals the same need for high rates of readiness and trained manpower as for 
fixed wing aircraft, armor, indirect fire systems and other sophisticated weapons systems. 
It is not possible to trace the extent to which each country was forced to draw down on 
world-wide inventories of spares and equipment, but interviews often indicate that it 
would not have been possible to sustain operational readiness without surging far more 
spares and equipment into the area that had been planned before the war. High pre-
deployment pilot and ground crew readiness was critical to adapting to the need 
conditions of the desert, and almost all accounts of helicopter operations reveal a major 
surge in the man-hours needed to maintain combat readiness.  

French Experience 
 France came to the Gulf after extensive operating experience in Chad and other 
similar environments. Crews and maintenance personnel were accustomed to Saudi-like 
conditions, flying over featureless terrain, and dealing with sandstorms. French 
helicopters were already outfitted to take sand filters and intake particle separators. Yet, 
it still took about two weeks after deployment before French forces were able to support 
full-scale operations. French forces also had to rapidly upgrade their aircraft 
survivability equipment because this had been underfunded in previous defense budgets. 
They fitted improved radar warning receivers, SIGINT systems, and flare systems to 
some helicopters -- and equipped some helicopters with Mistral air-to-air missiles and 
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gun sights suited for air-to-air combat -- although  Iraq's defenses proved so weak that 
none of these systems were really tested in combat.1377   
 As has been touched upon earlier, French helicopter crews found that night 
vision goggles were not adequate because insufficient light was often available, 
particularly in fog, heavy cloud and storms. They concluded that they would have 
benefited from FLIR, other thermal vision systems, and dedicated navigation aids. They 
also lacked night strike capability because the Vivane stabilized night sight was not yet 
available, which limited operations. The most that French forces could do in the time 
available was to fit three Keops thermal imaging cameras to Gazelles to act as night 
scouts.1378  
 French forces found that the use of advanced Mark IV IFF equipment helped 
reduce fratricide problems and the problems of operating the same type of helicopters as 
Iraqi forces. They also found the same need for improved communications as US 
helicopter forces. The French RITA mobile subscriber communications system worked 
well, but French helicopters had to land to erect the required antenna.1379 
 French helicopter forces did not engage in extensive anti-tank operations, but did 
fire 240 HOT missiles. These were expended largely against trucks, staff vehicles, and 
secondary targets -- French commanders had to give orders not to expend such high cost 
systems on low value targets. In general, the HOT seems to have been accurate and 
reliable, although no precise data are available. Some sources do indicate, however, that 
many engagements took place at 1,500-2,000 meters, and that sand obscuration 
presented a problem near the HOT's maximum range of 4,000 meters.1380 
 As has been mentioned earlier, France also deployed a developmental version of 
the Orchidee battlefield radar. This system had originally been designed to give 
helicopters a deep strike targeting capability in Europe at ranges of 150 kilometers, 
largely for targeting the Hades tactical nuclear missile. It was designed to locate and 
identify helicopters, vehicles, and low flying aircraft. The demonstrator, which the 
French Army called "Horus" used a less capable radar with a range of about 70 
kilometers mounted on a standard AS-332 helicopter.   
 The US originally opposed deployment of the system because it required the 
helicopter to fly at heights reserved for fixed wing aircraft. Once deployed, however, it 
helped deal with the lack of dedicated tactical intelligence assets that limited all 
Coalition forces and the French commander passed the data gathered directly to XVIII 
Corps. The system was used to target Iraqi army electronic-jamming stations at the start 
of the air war for US A-10 and A-6 aircraft, and supported US Army helicopters by 
locating Iraqi ground forces. It was also deployed in front of French forces during their 
160 kilometer advance into Iraq.  
 French forces felt that the system validated the need to procure and deploy a less 
costly version of Orchidee that will be called Horizon. Each of the Horizon systems 
consist of two Cougar helicopters and a ground station. The Cougar helicopters will use 
a long-range S-Band moving target indicator observation radar with a rotating antenna 
and GPS. The radar has a maximum range of 150 kilometers (93 miles), and the on-
board operator in the helicopter can detect, localize and identify targets, while providing 
data directly to the ground station for analysis and dissemination. The software for the 
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ground station is still being developed, but is intended to automatically designate targets, 
detects and track unit and convoy movements, and automatically compare current tracks 
with previous data. It will also have an ELINT function to track, characterize, and target 
enemy emitters and radars.  It is unclear that Horizon will be funded, but this experience 
is another lesson in the value of adequate tactical intelligence assets directly allocated to 
major land commanders.1381 Further, Britain is developing a somewhat similar system 
called Castor, and Italy is experimenting with adding AB-212 radars to a helicopter.1382 

The AH-1 Attack Helicopter 
 The AH-1 attack helicopter is similar to many of the attack helicopters deployed 
in other military forces, although many of the AH-1s that the US deployed had been 
modified to a high level of sophistication. The AH-1 has a speed of 140 knots and a 
combat radius of 140 miles. It can be armed with TOW, Hellfire, Sidewinder, Sidearm 
missiles, and 2.75" and 5" rockets. It does, however, lack a night targeting system -- 
such as FLIR, an autonomous laser designator  --  and a precise navigation system like 
GPS. The 26 AH-1Js in the USMC reserve forces lacked anti-armor and anti-air 
capability.1383 This mix of capabilities makes the US experience with the AH-1 relevant 
to many of the world's attack helicopters -- which have an equal or lower level of 
sophistication. 
 The US Marine Corps reported after the war that its 50 AH-1Ws had destroyed 
97 tanks, 104 armored personnel carriers and vehicles, 16 bunkers, and two anti-aircraft 
artillery sites without a single loss to enemy fire. Like most such damage claims, the 
exact figures are uncertain, but there is little doubt that the AH-1W provided effective 
support for I MEF forces. The capability to fire both TOW and Hellfire proved 
particularly useful, and the Marines used small detachments of 2-4 AH-1Ws, operating 
from remote locations, to provide rapid reaction close-in fire support. On at least one 
occasion these aircraft detected and attacked an Iraqi armored ambush.1384  
 The US Army AH-1Fs were used for daylight reconnaissance and armored 
reconnaissance, and attack Iraqi armored movements. On one occasion, an AH-1F killed 
the lead Republican Guard vehicle on a causeway over the Euphrates, blocking the 
convoy. AH-1Ws and AH-1Js were also able to use TOW and Hellfire missiles to attack 
armor and fortified positions outside the FEBA, which often led small groups of Iraqi 
forces to surrender to the attack helicopters.1385 
 At the same time, the USMC and US Army experienced significant adaptation 
problems with the AH-1W. Canopies required protective covers to reduce degradation 
from sand and head, and tape had to be applied to the leading edge of main rotor blades; 
engine life was sharply reduced due to turbine blade sand erosion in spite of frequent 
engine washing, and helicopters operating from remote locations during the advance 
experienced problems, indicating that they would have had trouble in sustaining 
operations much beyond five days. These problems illustrate the need for more 
demanding test and evaluation in areas outside the US and Europe to ensure that 
equipment can be made ready for sustained operations in a wide range of theaters.1386 
  AH-1 operators also found the need for improved navigation and night/poor 
visibility warfare capability described earlier. They found that the helicopter is most 
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effective at night or in poor visibility when it is least vulnerable, and has the most shock 
and killing effect. As a result, a night targeting system and an on-board laser designator 
is being added in the Cobra Night Targeting System. A navigation FLIR is being 
considered as an upgrade to the AH-1W, and GPS is being added. These changes reflect 
much the same emphasis on night and all-weather warfare capability for attack 
helicopters that has long been placed on attack fighters. 
 AH-1 operators also indicated the need to provide a combat-qualified external 
fuel tank to extend range, and a better "fast FAC" and tactical battle management 
support to fully integrate attack helicopters into what has effectively become a close air 
support mission. They also note the lack of a clear doctrine and tactical support for 
allocating independent strike missions to attack helicopters, and the need to clarify the 
role of helicopters relative to artillery and fixed wing aircraft, and to improve targeting 
and target identification systems so that helicopters can take immediate advantage of the 
long range of their anti-armor systems. Targeting and sight systems sometimes forced 
helicopters to fly much closer to hull down tanks or other revetted targets than their 
main weapons systems required. Some operators also felt that their experience indicated 
limits to the Hellfire because the laser beam from its designator did not reflect back to 
the missile adequately in flying sand or rain -- a comment also made by French 
helicopter crews who had been briefed on the US system.1387  

Apache: AH-64 
  The AH-64 Apache was the most sophisticated attack helicopter deployed 
during the Gulf War, and was equipped with the Hellfire missile and advanced avionics. 
It has a speed of  145 knots, a combat radius of 162 miles, and a self deployment range 
in excess of 1,000 NM. Its service ceiling is 20,000 feet, and the crew station has armor 
plating and blast fragment shield. It has a mission endurance of up to 2.5 hours carrying 
8 Hellfire missiles, 38 Hydra-70 2.75" rockets, and 1,200 rounds of 30mm cannon 
ammunition. Its avionics include FLIR systems, a TADS target acquisition and 
designation sight, an integrated helmet and display night system, and a pilot's night 
vision system (PVNS). The TADS and PVNS are the keys to its advanced performance 
and night/all weather capability. 
 AH-64s, led by Special Forces MH-53, were used in the first strike in Desert 
Storm. Two teams of four Apaches each attacked the Iraqi early warning ground control 
radar sites.  The teams achieved complete surprise. The eight Apaches fired 27 Hellfire 
missiles, 100 2.75 inch rockets and 4,000 rounds of 30mm ammunition. The Apache 
crews experienced no 30mm. gun jams. They destroyed both radar sites, and the mission 
created a corridor used by the air force to begin Desert Storm's air campaign. The 
mission took 15 hours and covered 950 nautical miles round trip. All of the aircraft 
returned without  damage. While this mission has sometimes been criticized for 
deliberately "showing off" the capabilities of the Apache, when other systems like the F-
117A might have been used, it is still an impressive demonstration of the long-range 
strike capabilities of advanced helicopters. 
 AH-64s were used in raids to prepare the battlefield before the land campaign, 
to scout out Iraqi defense positions, and designate targets like the Iraqi artillery spotting 
towers for attacks by Copperhead artillery rounds. They were used for armed 
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reconnaissance in many occasions where no other aircraft could operate because of fog, 
low visibility, smoke, or poor weather. They were used in a forward role to help keep 
US forces separate, and for deep night reconnaissance. Apache units initially claimed to 
have killed up to 500 Iraqi tanks, and the 4th battalion, and the 229th Aviation Brigade 
claimed to have destroyed approximately 50 tanks in a single battle.1388 The 1st Battalion 
of the 24th Aviation Brigade claimed to have killed 32 T-72 tanks, 50 armored vehicles, 
38 air defense and artillery pieces, 54 wheeled targets, and other targets during a single 
mission. Later reporting indicated that the Apache might have destroyed or damaged as 
many as 278 tanks, over 500 light and armored vehicles, over 100 pieces of artillery, and 
a variety of other targets during Desert Storm -- although this corrected total may still 
include a significant number of double kills and kills of inactive systems.1389  
 While there are significant problems in the way the Army counted 
"missions," and some "missions" involved multiple sorties against different targets, 
while others only involved a single sortie, it is clear that the Apaches flew 83 missions 
and 652 flights during the air campaign. It flew 46 missions during the air campaign: 29 
of these missions were armed night reconnaissance, 10 were attack missions, 5 were 
security missions to protect Army land forces, 1 was rescue, and 1 was escort. Apaches 
flew 37 missions during the land war: 24 were attack missions, 6 were armed 
reconnaissance, and seven were security. Apaches engaged enemy targets during 28 of 
the 37 missions during Desert Storm.1390 
 There is no way to validate the need for the advanced capabilities provided 
by the Apache during Desert Storm in quantitative terms, but Chapter Eight has 
described their value in the XVIII and VII Corps operations, and the fact that they gave 
the US Army a unique deep strike capability as well as close-in support. Chapter Eight 
has also shown that the Apache might have been considerably more effective if it has 
not been restricted by the ATO, if better "deep strike" targeting data had been available, 
and if the US had carried out its plans for a long range air assault to establish a blocking 
position north of Basra. 
 At the same time, the Apache was scarcely without weaknesses. It had the 
same long range radio communications problems that affected most of the helicopters 
used in long range missions during Desert Storm. The IFF problems encountered by all 
attack helicopters were compounded in the case of the Apache by the fact that its TADS 
could detect targets at long ranges, but its IR sensors were saturated by very hot targets, 
and the AH-64 found it difficult to discriminate between different types of vehicles. The 
return reflected by its laser system from targets to its Hellfire missiles was weakened by 
rain, flying sand, and ground fog, and forced the Apache to close to shorter ranges.1391 
 The Department of Defense study of the war noted,1392  

"The aircraft's auxiliary power unit, environmental control unit, and shaft 
driven compressor lacked adequate filtration systems to counter the hard desert 
environment. Excessive amounts of sand were ingested, damaging these 
systems. Limited radio transmission ranges hindered the ability to 
communicate with AH-64s, particularly at low altitudes and during deep 
interdiction missions."  



Lessons of the Gulf War 668 

 Apache readiness rates exceeded the US Army standard throughout Desert 
Storm, but this came at a high cost in terms of the draw down on world-wide parts 
inventories and man-hours of maintenance. The Apache also experienced serious 
problems with its 30mm. gun, and with the reliability of its night vision and targeting 
systems. High operational rates during the land campaign were only maintaining by 
"peaking" the aircraft before the campaign began, and flying in parts for direct swaps; 
maintenance crews could not keep up with the AH-64s once the advance into Iraq 
began.1393  
 These problems led to a long debate after the war over the relative 
effectiveness of the Apache -- triggered in part by the long standing opposition to the 
program of the US General Accounting Office and Congressman John Dingell, the 
Chairman of the House Committee on Special Investigations. 1394  This debate is 
interesting because it raises the issue of how sophisticated and complex an attack 
helicopter should be, and the fact that an aircraft like the Apache is approximately as 
sophisticated and as costly as a fighter plane raises obvious problems in terms of trade-
offs between force quality and force quantity.  
 The experience of the AH-64 during the Gulf War cannot answer this 
question, but an examination of the record makes several points clear: 

o Apache operations had problems that are unlikely to occur in most conflicts. The 
Iraqi forces collapsed so quickly that they retreated before the logistic support for 
the AH-64 force could be moved forward. As a result, multi-battalion deep AH-
64 raids were delayed until late on February 26, and only three could be 
competed during the rest of the 26th, and through the evening of the 27th. Yet, 
attacks like the AH-64 raid on the causeway crossing the Hawr al Hammar still 
showed that such raids could be extremely lethal in destroying retreating Iraqi 
armor.1395 

o Placing mission restrictions on the Apache during the air campaign was not a 
product of its vulnerability or limitations, but a prudent effort to conserve a 
critical asset for the land campaign.  

o It is clear from Chapter Eight that many of the mission restrictions placed on the 
AH-64 during the land campaign were the product of rigidities in the ATO 
system, and broader problems, in deciding on the day-to-day execution of the 
land battle that affected the use of armored forces and all major combat elements. 
There also were severe limits in the intelligence support given to AH-64 units 
relative to fixed-wing units. AH-64 units often did not get imagery and other 
mission planning data available to fighter units, or they got imagery that was up 
to 48 hours old.1396 

o Many of the maintenance and operational problems encountered by the Apache 
only seem exceptional when they are taken out of context, and occurred with 
many other systems -- including the Lynx Helicopter and both the Abrams and 
Challenger tanks. Many other helicopters, including the UH-1, UH-60, OH-58D, 
and CH-47D required major refurbishment after service in the Gulf War.1397  
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o The AH-64's stated IOC date of 1986 disguises the fact that AH-64 was the first 
fully dedicated attack helicopter design to enter service, and was still evolving 
into a final weapons system at the time the Gulf War began.  

o Much of the technology of the AH-64s used in Desert Storm dated back to the 
late 1970s and early 1980s. Advances in solid state systems and many other 
aspects of helicopter design are progressively lowering the cost and weight 
penalties of advanced long-range strike and night warfare capabilities. These 
advances are reflected in the conversion plans for the AH-64 Longbow and the 
design of the Comanche scout helicopter. 

 The Army has since corrected many of the problems in the AH-64, including 
adding GPS, SINCGARS, improved fire control computers and systems, fixes to the 
30mm gun, a flight data recorder, and substitution of more reliable components. 
However, some of the problems with the AH-64 during the war may be another lesson 
of the war. It is impossible to prove that the Army and program manager failed to 
properly  subject the AH-64 to test and evaluation before the Gulf War, although at least 
one retired Army officer feels this to be the case.1398 Some of materials provided on the 
Apache by the US Army since the war indicate, however, that the Army was not 
properly responsive to the complaints of operators in the field, that it failed to 
realistically test the aircraft and/or to react to the results of its own tests, and that it 
created a climate where "good news" and "success" was expected.  
 This experience is scarcely unique to the US Army. It is a reason that this 
study makes so little use of manufacturer reporting and data, and Chapters Six and 
Seven have shown that "cheer leading" and exaggerated claims affected much of the 
initial analysis of the air campaign. The fact is, however, that innovative and 
experimental systems like the AH-64  require program management that honestly 
accepts risks and the need for a long cycle of test and evaluation, and "fixes" before a 
weapon is fully ready. This experience with the AH-64 is also a warning of the practical 
absurdity of some current concepts that call for developing weapons to production 
readiness as a substitute for investment in actual force modernization.  The AH-64 is 
scarcely unique in taking five years from IOC to true combat readiness. Not one major 
weapons system examined in this study was truly combat ready when first deployed; 
every system examined in detail reflected years of post deployment refinement, 
modification, and adaptation. 

 Hellfire 
 A somewhat similar debate arose over the performance of Hellfire following 
the Gulf War, which is also of broader interest because of what it reveals about the 
performance of missile systems. The Hellfire is a third generation airborne ATGM that 
is the primary weapon of AH-64. It homes in on a laser spot designated by AH-64 or 
ground unit. It can be fired in a number of modes, including homing on ground 
designation, and as a single shot or in ripple fire. It has a maximum range of 6,700 
meters, and is to be deployed in four different versions: The basic version has a semi-
active laser seeker; an improved version with a precursor for reactive armor; the Hellfire 
Optimized Missile System (HOMS) for future armored threats; and the Long Bow, a 
developmental version with a fire and forget millimeter seeker.1399 
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 The analysis of Hellfire is conspicuously omitted from the Department of 
Defense analysis of the lessons of the war -- one of the few new weapons systems that 
was not included in Annex T of the study.1400 US Army reporting immediately after the 
war noted, however, that the Apache used the Hellfire in the first hostile action of 
operation Desert Storm, and that its initial expenditure reports showed that 
approximately 2,900 missiles were fired, that this figure could increase to as many as 
4,000 to 5,000 missiles when all units have reported, and that the system proved to be 
highly effective against radar sites, bunkers and tanks.1401  
 Later investigations by the GAO found that Hellfire fell substantially short of its 
desired 90% hit rate (although the same problem occurred with virtually every form of 
guided ordnance used in Desert Storm). These investigations concluded that Hellfire 
accuracy ranged widely from as low as 46% to 100% depending on the unit,  and 
averaged around 65%-79%, and that Apache units fired around 1,000 Hellfire missiles 
during Desert Storm. They also found that 81 of 167 Apache pilots interviewed 
experienced some reliability and accuracy problems with the Hellfire system for many 
of the reasons discussed earlier. These problems included (1) environmental conditions 
such as blowing sand, smoke, and haze, which at times prevented the Apache's targeting 
laser from locking onto intended targets; (2) mechanical problems with the missile 
launcher; and (3) a weak targeting laser power unit, which guides the missile." (A 
problem that sometimes forced AH-64s to close to ranges under 1,500 meters).1402  
 Such problems were serious enough to require retraining of two battalions to 
teach them how to compensate for obscuration -- retraining that was the result of a 
failure to include such problems in the training simulator and the low rate of peacetime 
fire training imposed by the missile's cost. Crews also had to require new tactics like 
"lock-on after launch" to overcome backscatter problems when the laser initially locked 
on the reflection of blow sand. Bugs covering seeker heads may have affected other 
missions, as did smoke contrails from the missile that interfered with the targeting laser. 
There were also problems with system failures, improperly positioning the missile on 
launch rails, failures of the missile to leave the launcher when commanded, and five 
missiles that fired during training and maintenance without command.1403 
 Once again, it is important to keep this experience in context. The problems 
in the Hellfire are typical of the real-world problems in virtually all of the "smart 
ordnance" used in Desert Storm. The lesson is not that Hellfire was not effective, but 
that real world operational results remain radically different from the high kill 
probabilities and damage expectancies specified for most weapons, and that emerge 
from initial combat claims. 
 The US Army has modified the improved the version of Hellfire, or "Hellfire 
II, after the Gulf War, to solve the laser obscurant/back scatter problem, provide electro-
optical countermeasure hardening, improve target reacquisition capability, add an 
advanced warhead capable of defeating reactive armor, add reprogramability to adapt to 
changing requirements and threats, allow shipboard compatibility, and reduce the 
missile back to the 100 pound, 64 inch size of the original missile.1404 The need for these 
modifications is a lesson in the fact that war remains the best form of test and evaluation, 
and a further lesson in the growth potential of many of today's platforms and weapons. 
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Like most of the weapons that the US brought to Desert Storm, Hellfire will be a much 
more effective system in the future because of US combat experience.  
 More broadly, if the problems in using the Hellfire are combined with the 
problems in the AH-1 and AH-64 discussed earlier, and with some of the problems 
encountered by French forces, they also argue for an all-weather-night combat attack 
helicopter with the kind of fire and forget capabilities. If war is to take place at high 
tempos for 24 hours a day, if armor is to maneuver at new rates and with new lethality, 
and if indirect fire is to continue to change in lethality, helicopter capabilities must keep 
pace. Further, only a helicopter with such mission capabilities can counter many of the 
operational problems in fixed-wing aircraft discussed in Chapter Seven, or ensure the 
success of the kind of long range air assault operations described in Chapter Eight in an 
environment where the opponent is more effective than Iraq. 
 This makes the growth capability of the Hellfire for use in the Longbow 
system is particularly important because it would give the US its first true all-weather 
fire and forget system. The helicopter part of the Longbow system consists of adding a 
mast mounted millimeter wave fire control radar (FCR), a radio frequency 
interferometer (RFI), and a radio frequency Hellfire missile to the Apache. The FCR 
will allow the AH-64 to detect ground or air targets, and the RFI will allow it to detect 
emitters. A central processor will then classify and prioritize targets and pass the target 
information to the missile seeker.  
 The AH-64D modification of the AH-64 will also provide a digitized and 
multiplexed cockpit with greatly improved multi-function displays to reduce pilot 
workload. It will have improved cooling, additional power, expanded avionics bays, 
upgraded processors, integrated avionics, and data modems that allow situation and 
target data transfer to compatible systems on the "digital battlefield. These 
improvements will allow the pilot to engage targets with greatly reduced decision and 
exposure times, regardless of weather and many forms of camouflage and ground 
cover.1405  
 The improvements to the Hellfire missile add a fire and forget millimeter 
wave seeker to the Hellfire II missile body. This millimeter seeker will function in rain, 
snow, fog, smoke, and in spite of most battlefield obscurants. The missile will also have 
resistance to millimeter wave countermeasures, and an improved warhead to increase the 
ability to defeat reactive armor.1406 With integrated into the AH-64D, it will theoretically 
allow the aircraft to simultaneously track up to 16 targets and engage them within one 
minute. One has only to consider what such a capability would have accomplished 
during some of the more critical phases of the land battle in Desert Storm to realize how 
much this system reacts to the lessons of that conflict. 
 The US now plans to equip 11 AH-64 battalions (or 273 aircraft) and about 
one-third of its new Comanche helicopters with Longbow. The range of the Longbow 
system is classified, but AH-64s were able to find targets at ranges up to 12 kilometers 
with their existing sights during the ground war, and the Longbow system offers a 
potential stand-off kill capability relative to many land-based air defense systems, as 
well as the ability to attack formations in considerable depth.1407   
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 Kiowa Warrior, OH-58C/D  
 As has been noted earlier, the OH-58C/D was the only dedicated scout helicopter 
used in Desert Storm. Its key feature is a mast-mounted sight with day and night target 
acquisition sensors, and with a laser range finder-designator located above the rotor to 
improve survivability. The OH-58C/D had a highly accurate navigation system with 
target handover capability. It was used during Desert Storm to handover targets to the 
AH-64 and designate them for Hellfire. Some Kiowa-Apache teams reported 15-20 tank 
kills per mission, and two OH-58Ds, operating from the USS Nicholas, were used as 
part of a task force to destroy Iraqi air defense emplacements on oil platforms on 
January 21st.1408  
 The US Army deployed 132 OH-58Ds, primarily for night reconnaissance and 
intelligence support and joint team deployments with the AH-64. OH-58Ds also 
operated with the US Navy and Marine Corps, and helped to coordinate fire support and 
lead joint fixed and rotary wing attack teams. OH-58Ds were used to designate targets 
for F-111Ds. They also supported SEAL operations, designated targets for Copperhead, 
and led the advance of the 2nd Armored Cavalry Regiment.   
 In broad terms, the OH-58D validated the need for an advanced scout helicopter 
with advanced night and poor visibility capability in a wide range of missions -- 
although, as has been noted earlier, it lacked sufficient night and poor visibility avionics 
to keep up with the AH-64.1409 It is difficult to generalize beyond this conclusion on the 
basis of its performance during the Gulf War, particularly because the poor performance 
of Iraqi air defense forces never stressed the capabilities of the AH-64 to the point where 
the value of the added survivability provided by a small high maneuverability scout 
helicopter was fully tested.   
 The US Army concluded, however, that its experience with the OH-58D validated 
the need for the more advanced RAH-66 Comanche scout helicopter, and for upgrading 
the OH-58D with better night flight support for the pilot, a system processor capable of 
multiple target tracking, an eye-safe laser range finder, and imbedding GPS into the 
aircraft's existing inertial navigation system.1410 

 Blackhawk: UH-60 
 US experience with the its new UH-60 Blackhawk helicopter is interesting in 
several respects. The US deployed 486 UH-60s to the Gulf and often found that it 
needed the added range that the UH-60 provided over the UH-1 (The UH-60 has a basic 
range of 396 miles, which extends to 803 miles with its External Support System and 
Extended Range Fuel System). It found that it needed the added survivability provided 
by the Blackhawk airframe, and that both its range and survivability were important 
during operations like the advance of the 101st Airborne Division to the Euphrates. The 
Army also solved some of its long range communications problems by equipping 17 
Blackhawks with the AN/ASC-15B-2 C2 console. This gave commanders a combined 
secure VHF/UHF, FM, and tactical satellite communications capability.1411   
 At the same time, the US found that the UH-60's Doppler navigation system 
did not function properly in featureless terrain, and that the aircraft needed GPS, that the 
UH-60 had a variety of sand ingestion and abrasion problems, that better night flight 
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equipment was needed, and that night vision goggles did not provide enough data for 
low altitude flight or night sling operations. These lessons repeated the broader lessons 
discussed earlier. 

 The CH-46 Sea Knight and Chinook CH-47 Transport 
 Helicopters 
 While a number of other transport helicopters were used during the Gulf War, 
the CH-46E and CH-47 carried out most transport, supply, and troop movements under 
combat conditions. The USMC used 120 CH-46Es, and the US Navy used 42 CH-46Ds. 
This experience raised serious questions about the performance of the CH-46. The aging 
aircraft's performance was restricted by rotor head problems, and its range was restricted 
to 102 miles with no loiter time (110 miles with no restrictions). It lacked adequate night 
flight capability because night vision goggles did not prove adequate without a 
supporting FLIR system. It also lacked the GPS system needed for accurate navigation. 
The aircraft also suffered from typical problems with sand ingestion and turbine blade 
erosion.1412  
 Some of these problems are being corrected in a CH-46 upgrade program, but 
any review of the various accounts of USMC experience with this aircraft indicate that it 
lacks the range, lift, speed, and sophistication to support either amphibious or land 
operations in a demanding environment. It needs rapid replacement, and to the extent 
that it is typical of many of the other types of transport helicopters used throughout the 
world, it indicates that low performance day-only transport helicopters do not meet the 
needs of modern combat. 
 The CH-47 was more successful. A total of 163 were deployed by US forces, 
and CH-47s were used by several other countries. The CH-47 has a range of 360 miles,  
a maximum speed of 150 NMPH, and a 13,100 foot single engine ceiling that can hover 
up to 17,250 feet and carry payloads up to 24,000 pounds. It was the only helicopter 
capable of rapidly repositioning heavy equipment, and was used to move M-198 
howitzers, fuel and ammunition, and the fire support equipment that the 101 Airborne 
Division needed in its air assault into Iraq. It was used extensively to establish refueling 
and rearming sites points in support of deep operations, to conduct long range rescue 
missions, and to move large numbers of enemy prisoners of war.  One aviation battalion 
flew 338 missions at night into Iraq, at ranges of 120 nautical miles, preceding an XVIII 
airborne corps attack.  
 It should be noted, however, that the vulnerability of a large transport 
helicopter like the CH-47 was never fully tested because of Iraq's lack of capability. The 
CH-47 experienced typical rotor blade, engine, and oil cooler problems with the sand 
and heat in Desert Storm, and that the US Army also found the same need for GPS, a 
modern ANVIS/HUD system for night operations, and improved communications as it 
did for virtually all of the helicopters used during Desert Storm.1413 These lessons have 
had broad applications in terms of the modernization needs of transport helicopters for 
regional contingencies and night operations.   

 The Changing Role of Helicopters in the AirLand Battle 
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 There are obvious dangers in generalizing from the Coalition's experience during 
the Gulf War, but the range of British, French, and US experience with helicopters 
during the war highlights the steadily increasing role that helicopters can play in the land 
battle, and the degree to which new tactics and C4I/BM systems may be needed to fully 
integrate them into both the land and air battles. Like so many aspects of Desert Storm, 
helicopter operations and capabilities were both more advanced than in any previous 
combat, and subject to so many problems and limitations, that they must be regarded as 
a transitional step in the evolution of new tempos of combat and depths and speeds of 
operations. 
 There is, however, one more aspect of helicopter operations that at least deserves 
passing mention. While many innovative uses were made of helicopters, much of the 
documentation of the land battle and air campaign seems to treat helicopter operations in 
terms of artificial or traditionalized limits in their role relative to the role of fixed wing 
aircraft or armor and indirect fire. There is a particularly striking lack of direct 
comparison of the role of fixed and rotary wing aircraft in close air support in virtually 
all of the various analyses of the lessons of the Gulf War by the Department of Defense, 
US Army, US Air Force, and USMC. This "bureaucratization" of the role of helicopters 
in the AirLand battle may  reduce the friction between and within the US military 
services -- as it does in a number of other countries -- but it also seems to inhibit military 
planning and analysis. 
 These problems are symptoms of a much broader problem in using the AH-
64, and in US helicopter operations. In spite of its AirLand battle doctrine and a great 
deal of rhetoric about jointness, the US had not developed a true doctrine for joint or 
integrated fixed and rotary wing air operations at the time of the Gulf War. As a result, it 
left the details of fighter-attack helicopter cooperation to unit commanders, and solved 
many of its problems in allocating helicopters and fixed wing aircraft by separating them 
in terms of flight zones, altitudes, or operating areas. In short, the US "deconflicted" 
fixed wing and rotary wing operations, rather than integrated them. This problem was 
recognized by a number of US Army helicopter pilots during the war, but it was not 
drawn as a broad lesson until the incident on April 14, 1994, where two USAF F-15s 
shot down two US Army UH-60s over the Kurdish enclave in Iraq.1414 
 This failure to learn from the Gulf War was clearly recognized in the memo 
the Chairman of the Joint Chiefs sent to the Secretary of Defense reporting on the UH-
60 shoot-down.1415 This memo recognized serious problems in the way in which the US 
used the AWACS and its IFF systems in integrating fixed and rotary wing operations. 
More broadly, it recognized a lack of proper joint doctrine and integration of all phase of 
fixed and rotary wing operations: 

"I will order that all Commanders-in-Chief review their Joint Task Force 
operations to ensure that they are conducted in accordance with published joint 
doctrine...I will direct my staff to complete within 90 days the doctrine for air 
operations between joint forces. This doctrine will address both operations in 
war and operations other than war. This will enhance existing guidance 
contained in Joint Pub 3-52, Doctrine for Joint Airspace Control in the Combat 
Zone."  
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Land-Based Air and Missile Defenses 
 The Coalition won air superiority so early in the Gulf War that the capabilities of 
Coalition land-based air and missile defenses were only tested by the Scud attacks 
discussed in Chapter Eleven. The  effectiveness of Iraqi surface-to-air missiles and anti-
aircraft systems against Coalition aircraft had been discussed in Chapter Six. However, 
some aspects of Iraq's performance were so bad that they are still puzzling. 
 Iraq had some 6,100 mobile anti-aircraft guns, with a number of ZSU-23-4 radar 
guided self-propelled weapons, and 2,404 towed heavy AA guns ranging from 85mm to 
130mm, in inventory at the time of the Gulf War. Iraq also had some 8,000 mobile and 
man-portable surface-to-air missile launchers, including 6,500 SA-7s, SA-8s, 400 SA-9s, 
192 SA-13s, 288 SA-14s, and SA-16s, and roughly 100 Roland fire units on self-
propelled armored vehicles.1416 By the time Desert Storm began, there were at least 100 
fixed anti-aircraft sites in Kuwait with at least 124 guns and an unknown number of 
missiles. There were an additional 167 sites and 442 guns near Basra, and 73 sites and 
180 guns in the area at the northern edge of the KTO 1417  
 These systems proved to be Iraq's most effective way of attacking Coalition 
aircraft and -- as Chapter Seven describes -- they forced many Coalition strike/attack 
aircraft  to fly high and use delivery profiles that reduced their effectiveness. Yet, this 
vast array of air defense systems still only caused the lost of nine aircraft to AAA 
systems, 13 aircraft to short range infra-red guided systems, and 10 aircraft to all types 
of radar-guided systems. These aircraft losses are summarized by type in Table 9.2, and 
it is clear that there is little point in trying to draw lessons from the loss rate by type per 
sortie flown. Iraqi air defenses were extremely ineffective, and Coalition losses were 
largely stochastic -- rather than a function of aircraft type or mission flown.1418 
 It is also striking that Iraqi short range air defenses had so little effect even in 
hitting a frequently exposed rotary wing aircraft like the AH-64, often flown over parts 
of the battlefield during the land campaign, where US forces had no time to survey the 
precise density and location of Iraqi anti-aircraft systems. Only one AH-64 suffered 
enough damage so the aircraft was downed. Its crew survived and was recovered, and 
the aircraft was actually destroyed by US forces to prevent Iraq from recovering the 
aircraft. This loss seemed to have been the result of a hit by a 79mm. AA round from an 
unguided gun. Six other AH-64s took some kind of combat damage, but almost none of 
it came from AA weapons -- particularly from sophisticated systems like missiles or 
radar guided guns: Five of the seven Apaches were hit by small arms fire, one by a 
missile fragment, and one by either small arms or an AA gun.1419   
  As has been discussed in Chapter Six, it is difficult to understand exactly why 
Iraqi defenses were so ineffective. Part of the explanation is certainly the Coalition use 
of air defense suppression systems, the use of high altitude strike/attack profiles, and the  
constant air defense suppression effort of Coalition air forces. Pilot reports and some 
land engagement reports only rarely indicate a high rate of fire by Iraqi short-ranged air 
defense systems, and a number of observers indicate that Iraq often did not use its radars 
because of its fear of HARM attacks, and where crews felt that this would lead to 
follow-up attacks, they did not use their short-range air defenses  
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 This still does not fully explain the low kill rates reflected in Table 9.2. A 
supplementary explanation may be that Iraq ended the war with much of the same tactics 
in employing short-ranged air defenses that it began with. Iraq did not attempt to 
aggressively create more effective "traps" by redeploying different missiles into 
overlapping kill zones in areas where it was certain to be struck by Coalition air forces, 
or tailor its deployments to deal with specific threats like the A-10, AV-8B or AH-64. It 
used its attrition strategy far too passively, and seems to have initially assumed that its 
short ranged air defense systems were far more lethal than they were. 
 The question for future wars is whether other Third World nations will be so 
grossly inept. Egypt's performance during 1970-1973 indicates that they will not, as does 
the Afghan experience using only limited numbers of Blowpipes and Stingers. However, 
Syrian performance in 1982 was only marginally better than that of Iraq in 1991. The 
key point is that the Gulf War does not conclusively demonstrate that the kind of short-
range air defenses common to the land forces of many nations will be as ineffective as 
Iraq's defenses were in the Gulf War. 
   

Table 9.2 
 

Coalition Losses to Iraqi Land-Based Air Defenses in the Gulf War 
 
Country and Service    Aircraft Type     Number of Coalition Aircraft Lost to Iraqi Defenses   Total Sorties 
                                                                      AAA           IR SAM        Radar SAM          Total           Flown 
USAF A-10 0 4 0 4 8,840 
 AC-130 0 1 0 1 104 
 F-15E 1 0 1 2 2,172 
 F-16 1 0 2 3 13,087 
 F-4G 1 0 0 1 2,683 
 OA-10 0 2 0 2 660 
USN A-6E 2 0 1 3 4,824 
 F-14 0 0 1 1 4,005 
USMC AV-8B 2 3 0 5 3,359 
 OV-10 0 2 0 2 482 
  Sub-Total  7 12 5 24 40,216 
 
Saudi AF Tornado GR.1 1 0 0 1 667 
 
RAF (UK) Tornado GR.1 1 1 4 6 1,644 
 
Kuwaiti AF A-4 0 0 1 1 651 
 
TOTAL  9 13 10 32 43,178 
 
Source: Adapted by the author from US Air Force, Gulf War Air Power Survey, Volume V,  pp. 316-317, 
641. 
 

Night Vision and Poor Visibility Warfare 
 It is impossible to cover all of the potential lessons relating to the land battle that 
emerged from the Gulf War. There are, however, a number of additional lessons that are 
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of considerable importance. These include the need to properly equip forces for night 
and poor visibility warfare, the need for adequate barrier and mine warfare capability, 
the need for adequate battlefield sustainability and mobility, the problem of fratricide, 
the role of special forces, logistic, and the issues raised by the problems that the US 
Army encountered with its reserve forces. While these issues cannot be treated in depth, 
each is of importance in terms of what the Gulf War indicates about the character of 
future wars. 
 In regard to night vision systems, the anecdotal accounts of night vision systems 
during the Gulf War stress the value of thermal sights over the night vision equipment 
fielded at the time for several reasons: Value in poor visibility and weather conditions, 
the ability to target and detect at long ranges, to see targets partially covered by barriers 
or covered by camouflage, and the ability to function even under the darkest 
conditions.1420 These reports parallel the value that various air forces found in FLIR and 
other advanced infrared systems. It is also clear that Iraq suffered from a lack of 
adequate night vision equipment, and from the fact that even its best tanks had 
inadequate Soviet-made night vision equipment. 
 At the same time, such reports scarcely mean that night vision systems did not 
complement FLIRs and thermal vision systems, that today's thermal vision systems are 
light enough to be made man-portable, or that advanced night vision systems are not 
cost-effective ways of achieving "24 hours a day" warfare capabilities. The lesson is 
rather that night and poor weather warfare has become a critical part of modern warfare, 
and one where an advantage can often be exploited with decisive effect. It is also that 
simply providing night sights or night vision goggles is not a substitute for an integrated 
system for night and poor weather warfare which may often involve the use of other 
supporting systems and dedicated ergonomics.  
 A number of Coalition weapons suffered from the fact that night and poor 
weather visibility systems were not in balance with requirements. In some cases, the 
system provided inadequate range to allow the operator to exploit the range of his 
weapons. Visibility sometimes lacked a wide enough angle of vision to provide for wide 
area detection or surveillance, or could detect a target without characterizing it. 
Commanders sometimes lacked vision systems to match those of gunners, drivers 
sometimes lacked the systems provided to commanders, and some systems either lacked 
sufficient additional information to allow effective night operation (particularly of 
helicopters) or were vulnerable to plume out and IR-overload. 
 The fact that the Gulf War exposed many mismatches between night/poor vision 
warfare capabilities and total weapons system or tactical requirements is the lesson that 
must be explored in the future. This is particularly important as the range of all types of 
weapons increases, as fratricide problems increase with the tempo of combat, as 
helicopter flight profiles become more demanding, and as armored engagement rates at 
night become critical. Like many of the advantages that the Coalition enjoyed during the 
Gulf War, there is no guarantee that simply providing night vision capability and/or 
thermal sights will provide such an advantage in the future. "Owning the night" -- and 
fighting in rain, fog, and sand -- will become progressively more competitive with 
time.1421    
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Barrier Warfare and Mine Warfare 
 Chapter Three and Chapter Eight have discussed both the build-up of Coalition 
engineering and mine warfare capabilities, and the speed and success of the Coalition 
breaching operation. Even in retrospect it is difficult to determine why Iraqi minefields 
and barrier defenses were as ineffective as they were. Some Iraqi defenses were well laid 
out, and Iraq laid as many as 500,000 land mines in the border area. These included 
relatively modern types of mines like the Chilean Cardoen directional anti-personnel 
mine, the OZM series bounding anti-personnel mine or the "Bouncing Betty," the Italian 
Vasella Valmara 69 bounding anti-personnel mine, the Vasella VS 2.2 anti-tank mine, 
the Soviet PMN anti-personnel mine, and the TM-46 Soviet anti-tank mine. 
 Several factors seemed to have been of critical importance: 

o In spite of the Coalition's intelligence problems, it was able to survey the barriers 
and minefields with considerable success and exploit what often were serious 
weaknesses in their layout and design.   

o The air campaign did not destroy such facilities or succeed in destroying mine 
fields, but it seriously weakened Iraq's forward deployed units, undercut their 
morale, and weakened their ability to defend. It also made Iraqi forces dig in and 
stay behind their defenses, rather than aggressively patrol in front of them. 

o The air campaign and the AirLand preparation for the battle destroyed much of 
Iraq's artillery and seriously affected the morale and capability of the surviving 
artillery. However, Iraqi artillery was critical to suppressing the Coalition barrier 
crossing and breaching operation, and forcing Coalition forces to advanced 
though areas that were still mined. 

o The Iraqis had been passive in patrolling and defending their barrier defenses 
even during the Iran-Iraq War, especially at night. They were even more passive 
during the final days before the land campaign began. 

o Most of the Iraqi towers and forward observers that might have given warning, 
or screened the barriers, had been killed, driven out, or suppressed before the 
land offensive began. 

o The Iraqis placed too much emphasis on artillery, and did not deploy effective 
anti-armor capability and forward air defenses. They did not realize that the 
Coalition had the equipment to allow it to penetrate the mine fields and barriers 
without extensive dismounting or delay. 

o Coalition forces were very aggressive in training for the breaching operation, had 
ample time to acquire suitable equipment, aggressively entered the mined areas 
before the beginning of the land campaign, and maintained a high momentum of 
movement -- largely as mounted forces -- throughout the actual breaching 
operation. 

o The Coalition had a decisive advantage in indirect fire, air support, and 
mechanized infantry combat during the actual operation.  
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 No mine warfare or barrier defense is effective, which is not aggressively 
defended, or linked to a realistic appraisal of enemy capabilities. As has been discussed 
earlier, Iraq fundamentally did not understand either the air or AirLand threat that it 
faced, and was unable to aggressively defend its barriers.  

Barrier Warfare and Combat Engineering 
 At the same time, the Coalition could not have succeeded in rapidly breaching 
Iraqi forward defenses if it had not learned the lesson that combat operations must be 
supported by effective mine warfare, barrier crossing, and combat engineering 
equipment.  

 Counter-Mine Systems 
 As Chapter Eight has described, the equipment that the Coalition used to 
penetrate Iraqi minefields included a wide range of systems, ranging from soldiers and 
marines who penetrated the mine area and forward defenses on foot, to tanks using mine 
plows. It included fuel-air explosives, mine detectors, half-tracks with flails, equipment 
that shot long explosive hoses in straight lines to detonate mines, and systems that shot 
line charges across the mine fields to detonate mines. While one of the most important 
single counter-mine capabilities that the Coalition employed was human courage, the US 
Army issued 13 battalion sets of counter mine equipment to US Army. It used six main 
systems to penetrate the Iraqi minefields:1422 

o  The APOBS anti-personnel obstacle breaching system is a portable explosive 
that clears a 0.6 X 45 meter area through wire and anti-personnel mines. It can 
neutralize single impulse anti-personnel mines. 

o The M-58 MICLIC single short line charge/mine clearing line charge is mounted 
on a trailer by an armored or wheeled vehicle and uses a rocket to lay a line 
charge over an 8 x 100 meter area. It can defeat single impulse, or-blast hardened 
pressure mines, and wire obstacles. 

o The M-154 Triple line shot charge consists of three individual line charges 
mounted on an AAV. It can clear an 8 X 300 meter area or single impulse, and 
pressure activated mines in land or waterborne operations. 

o The TWMR track-width mine roller consists of two reinforced weight devices 
extended in front of a tank on which it is mounted. Its primary purpose is to 
detect a mine field with single impulse, pressure fused mines, or verify that a 
minefield has been cleared. 

o The FWMR full width mine roller is mounted on the dozer blade of an M-1 tank, 
M-60 tank or M-728 combat engineer vehicle. It can clear surface mines, or 
mines buried up to 12 inches, across the full width of the vehicle. 

o Mine plows: The US Army issued 118 countermine plows. These blades were 
mounted on tanks and were used to clear lanes through minefields, dig trails, 
level paths through berms, bull doze sand into trenches, and bury Iraqi soldiers. 
Two brigade commanders felt after the war that these were so valuable that one 
blade should be issued to every two tanks involved in a breaching operation. One 
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brigade commander also used a plow set just low enough to skim through the top 
of the sand to mark a trail visible in the night sights of advancing tanks. 

 The Coalition used many different approaches to mine clearing. The USMC 
emphasized the use of line charges, and fired 49 single shot and 55 triple short line 
charges. The M-58 presented problems because the system was difficult to tow while 
keeping it operational, because it was difficult to use the vehicle to align the charge, and 
because the vehicle towing the charge could not back out of a plowed lane with the 
trailer in tow. The M-154 was much more successful, but only about half were 
successfully deployed and command detonated as designed. 
 The US Army made limited use of the M-58, and depended heavily on the 
FWMR mounted on combat engineering vehicles when breaching suspected minefields. 
The FWMR was exceptionally effective because of the soft sand in the desert, and 
created easily visible lands for follow-on forces -- although its cleared lane marking 
system was not used. It was effective against blast hardened mines, and an M-1 with the 
FWMR would often lean the mine clearing operation, and explode mines directly in it s 
path, while other tanks with plows followed and shoved mines out of the way.1423  
 The US Army did not use the TWMR; because it was so heavy, it required a 
separate semi-trailer and tractor to deploy, failed to breach mine fields with continuous 
pressure mines, was slow and cumbersome, and bogged down in soft sand. The APOBS 
anti-personnel obstacle breaching system proved ineffective, although this may have 
been largely a problem in training.  
 The US Army concluded after the war that the Mark 154 and FWMR were 
successful, but that the M-58/MICLIC were not as rugged or as easy to aim as was 
needed. It found all line charges to be ineffective against blast hardened mines, and that 
it lacked an effective system to properly mark lanes once they were cleared. The TWMR 
failed to provide either proper deployability or effectiveness.  
 The US Army also concluded that it would have had no way to counter rapidly 
scatterable mines if this had been encountered away from a deliberate breach site, and 
that it needed a stand-off minefield detection system to avoid a slow and cumbersome 
detection of minefields.1424 These conclusions are important because they indicate that 
defended minefields and rapidly scatterable minefields could be significantly more 
effective in the future than minefields were during the Gulf War. 

Other Breaching and Defense Suppression Equipment 
 The US used five major systems in breaching obstacles other than mine fields. 
These systems were typical of the combat engineering equipment used by a number of 
other Coalition forces:1425 

o The M-9 ACE armor combat earthmover. This was a highly mobile tracked, 
amphibious earthmoving vehicle which moves between sites without a heavy 
transporter, keeps up with the flow of battle, removes enemy obstacles, creates 
obstacles, and anti-tank ditches, prepares fighting positions, and maintains roads 
and supply routes. It weighs 18 tons empty and 26 tons loaded. Its road speed is 
30 MPH, it is transportable by C-130, it is protected against small arms, artillery 
fragments, and NBC. The M-9 was rushed to units in Desert Storm during 
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November-December 1990. It was used to prepare routes of advance, and then to 
break up tank ditches and sand dunes during the start of the ground offensive.1426 

The Army issued ninety-nine M-9s for the first time during the Gulf War, and 
trained the new crews and mechanics in the theater. It issued 73 M-9s to US 
Army units, 24 M-9s to the US Marines, and kept two in the theater reserve. The 
M-9 could keep up with the M-1 and M-2/M-3 -- although it encountered some 
traction problems in soft desert soil which could reduce its speed to as little as 20 
MPH. This gave commanders bull dozing capabilities at decisive places and 
times, unlike it predecessor, the D-7 bull dozer, which was far too slow to 
actively support fluid armored maneuver.1427 

o M-728 CEV combat engineer vehicle is an M-60A1 tank with a hydraulically 
operated debris blade, a 165mm. anti-demolition gun in the turret, and a 
retractable boom and winch.  It allowed engineers to fill in ditches, remove 
rubble, and reduce obstacles. It presented problems in the maneuver phase 
because it could not keep up with the M-1 and M-2, but the M-728 and FWMR 
was the only full-width breaching capability available to the US Army. 

o The AVLB armored vehicle launched bridge is an M-48 or M-60 tank chassis 
with a 60 foot brigade. It can span barriers like tank ditches without exposing 
personnel. Like the M-728, it functioned well, but could not move as quickly as 
the M-1 or M-2. 

o Pipe fascines are simply bundles of pipes used to fill ditches and gaps up to 10 
meters wide. The US Marines used pipe fascines for most ditch crossings. They 
were generally laid in four bundles by two AAVs, but they left the AAVs 
exposed, and sometimes required another vehicle to reduce the escarpment once 
the ditch was filled. 

o The D-7 protective tractor kit is a bolt-on armor kit for the D-7 tractor. 
 This equipment is of interest for several reasons. It explains how US forces could 
breach barriers without fully securing a position or dismounting, it demonstrated the 
value of dedicate barrier crossing and obstacle reduction equipment, and it demonstrates 
the value of combat mobility. The US Army found that the ACE M-9's ability to keep up 
with M-1 and M-2 proved critical in maintaining speed of maneuver and combat 
momentum, and demonstrated the need for dedicated counter-obstacle vehicles in 
modern combat. The US Army also found it had a need for a dedicated breaching 
vehicle.  It is currently developing a dedicated vehicle based on the chassis of the M-1 
tank with a full width mine clearing blade and a power driven excavating arm.  
 The US Army is developing a new heavy assault bridge capable of crossing 24 
meter gaps and carrying MLC-70 traffic. It will use the M-1 tank chassis, and the bridge 
it lays will allow crossings at 16 kilometers per hour, is designed to be launched from 
under armor in 5 minutes, and retrieved in 10 minutes. These systems will be able to 
operate "buttoned up," which reinforces the lesson that effective breaching operations 
must be mounted and move quickly through the barrier area. The Army may, however, 
have to settle for an upgrade AVLB-70, with more power and acceleration, and an 
improved bridge with 70 ton capacity -- because of growing fiscal constraints.1428 
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 The US Army concluded as the result of the Gulf War that it needed to 
strengthen the combat engineering capabilities of many of its major combat units and to 
develop next generation mine protection equipment. The equipment it is developing for 
this next generation of counter-mine equipment includes a close-in man-portable mine 
detector for use by both soldiers and vehicles that can detect metallic and non-metallic 
mines, and determine minefield boundaries. This detector will counter scattered and 
nuisance mines, and have suitable coverage to allow for rapid breaching operations and 
self-extraction of vehicles. It also includes development of off-route smart mine clear 
systems designed to deal with off-route, top-attack, and anti-helicopter mines. Such 
systems potentially include a remote controlled vehicle capable of emulating the 
acoustic and seismic signature of combat vehicles to cause premature mine 
detonation.1429  
 Perhaps as a result of Iraq's experience, the US Army is also examining options 
for an "intelligent minefield" that will provide digitized mapping and target tracking of 
mines, and the use of smart anti-tank mines. Unlike the passive minefields used by Iraq, 
such a system would take advantage of smart scatterable mine with wide area capability, 
and would potentially involve control of the mine and coordination of different delivery 
systems. Such a system would effectively integrate the use of mines into maneuver 
warfare, although it is definitely a system for the 21st Century.1430 

Support Vehicles and Other Aspects of Combat Mobility 
 Each Coalition nation used its own solution to provide support and logistic 
vehicles. As Chapter Eight has pointed out, however, the US found that some of its 
logistic vehicles could not keep up with its armored forces. This experience has been a 
factor leading the US to develop a new family of medium tactical vehicles.1431 
 As has been noted earlier,  the US had trouble with other vehicles. Its HET was 
overloaded by the M-1A1 and lacked overall mobility. It also had problems with its 
lighter logistic vehicles.  It deployed 2,337 line haul tractors but these had no real off-
road mobility, its trailers could not be off-loaded in the forward area, and its 40 foot 
containers were difficult to handle. British and French forces solved some of their 
battlefield mobility problems by using palletized load vehicles to move fuel, water, 
ammunition, and MLRS rocket pods. This system was considerably more mobile and 
efficient than the US system, and the US Army is now developing its own palletized 
load system.1432 
 Fortunately for the US, a number of vehicles did not exhibit these problems. 
These include the High Mobility Multipurpose Wheeled Vehicle (HMMWV), which is a 
family of four wheel drive vehicles using a using common 1 1/4 ton payload chassis, and 
which replaces the 1/4 ton jeep, M-78A1 ambulance, 1/2 ton M-274 Mule, 1 1/4 ton 
Gamma Goat and the M-792 ambulance. It can carry payloads ranging from 1,920 to 
3,177 pounds, and can be configured with kits to create cargo/troop carrier, S-250 
shelter carrier, two to four litter ambulance, or TOW missile carrier. The Marine Corps 
made extensive use of the reconnaissance version, with TOW and .50 caliber machine 
guns.1433  
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 The US also had success with two other vehicles: The M-977 HEMTT heavy 
expanded mobility tactical truck, and the new Marine LVS logistic vehicle system. The 
HEMTT proved critical to supporting the XVIII and XVII Corps because it could move 
off road and even through the quagmires formed by rains in the desert. A total of 4,410 
were deployed, and the rate of US armored advances could not have been sustained 
without the HEMTT tanker and cargo carrier. The LVS is a two vehicle system coupled 
through an articulation joint to form an 8X8 vehicle.  The power unit can be combined 
with a container hauler, a recovery vehicle, a cargo hauler with crane, and a fifth wheel 
vehicle. When the LVS entered service in the Marine Corps in 1985, 615 were deployed. 
It provided most of the 1st I MEFs battlefield support mobility. 
 This US experience confirms the need to match the maneuver speed of armor, 
indirect fire weapons, combat support and engineering vehicles, and sustainability. 
While it is tempting to emphasize major combat weapons when resources are limited, 
such a policy is fundamentally unworkable in long distance maneuver and high tempo 
operations. The fact that advances in sustainability must match advances in maneuver 
and fire power capability is one of the key lessons of the Gulf War. 

Support, Maintenance, and Logistics. 
   There is no sustainability without logistics, and logistics involved a massive 
effort during the Gulf War. All of the forces in the Coalition had to improvise new 
support, maintenance, and logistics systems. For Britain and France, this meant 
improvising new division-level and air force sustainability systems on what was often an 
ad hoc basis. For nations like Saudi Arabia it meant shifting to both a major new role in 
host nation support, and restructuring its system to support offensive operations across 
the Kuwaiti border.1434 
 It was the US, however, that faced the most serious problems in terms of land 
force sustainment, because it had to deploy massive land, air, and naval forces, with two 
US Army corps and a USMC corps equivalent. US ground forces required logistic and 
sustainment supported for 300,000 men, 12,400 tracked combat vehicles, 114,000 
wheeled vehicles, 38,000 containers, and 1,800 helicopters and Army aircraft during the 
ground offensive.1435 

Deploying Sustainability: The Need for Strategic and Theater Lift 
 The US had to unload more than 500 ships and 9,000 aircraft to supply its 
ground forces, and ship 1,800,000 tons of cargo from ports to combat units. The total air 
and sealift effort for land forces is summarized in Table 9.3. The in-theater effort took 
3,568 supply convoys traveling a total of 35 million miles over some 2,746 miles of 
roadway in the theater. It shipped and received more than 115,000 tracked and wheeled 
vehicles, and more than $2.5 billion worth of munitions.1436  Logistics units also 
constructed more than $615 million worth of support facilities. Logistics and 
sustainment units were also responsible for maintaining the Coalition's military 
equipment at readiness rates that generally exceeded peacetime rates -- in spite of desert 
conditions.  
 During the last 14 days before the air campaign, the US Army had to forward 
deploy almost 115,000 short tons of munitions before G-Day, and had to deploy more 
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that 29 million meals and 36 million gallons of fuel. The four US military services 
issued up to 19 million gallons of fuel a day during peak operations. During the ground 
war, the XVIII Corps required 5,000 short tons of ammunition per day and 2.1 million 
gallons of fuel. The XVIII Corps required 9,000 short tons of ammunition per day and 
2.5 million gallons of fuel. By the end of the ground war, logistics had served over 94 
million meals, pumped 1 billion gallons of fuel, delivered 31,000 short tons of mail, and 
shipped 13,000 short tons.1437 
 These land force logistics and sustainment efforts experienced a number of 
problems which have important implications for the future. USCENTCOM, the US 
Army, and the USMC had never really planned anything approaching the scale of the 
movement and logistic support required by Desert Storm.1438 The gaming of Internal 
Look 90 had never led to realistic gaming and modeling of logistics, and there was no 
existing logistic support plan for the scale of logistic effort needed.  
 Similarly, the US Transportation Command was able to cope with many aspects 
of the required sealift and airlift, but it took time to organize so complex a lift effort, and 
the five and one-half months granted by Desert Shield were critical to its success. The 
Transportation Command did not have a detailed mobilization plan to shift to support of 
a major war, and had significant information and data processing problems. It took 
months to overcome lift shortfalls, and even after lift became available, deliveries often 
averaged a three week delay relative to the USCENTCOM's desired arrival in theater.1439 
 The value of the US Army and USAF Afloat Prepositioning Ships (APS) was 
demonstrated early in the war, and is a major lesson for future conflicts. Four Army  
APS arrived by August 17,  with rations, cots, tents, blankets, and medical supplies, 
refrigerated trailers, reverse osmosis water purification units, forklifts, packaged fuel, 
construction and barrier material, ammunition, and medical supplies. One semi-
submersible heavy lift ship brought port operating equipment, including tugboats, 
floating cranes, landing craft, repair parts, and rough terrain forklifts. These capabilities 
proved essential in supporting the first forces arriving in Desert Shield. 
 Once major logistics movements began, a number of additional problems arose. 
Changes in USCENTCOM's requirements and priorities for land forces often created 
major new lift problems. USCENTCOM rarely informed the Transportation Command 
that changes might occur, and changes in sea and airlift had to be made without warning. 
Army units failed to provide the proper shipping data, and ships were misloaded or 
underloaded, air base facilities were over-saturated, and seaports often shipped cargo on 
a first-in first-out basis, regardless of priority.1440  

Creating In-Theater Logistics Systems 
 In-theater logistics presented a wide-range of problems. Although soldiers began 
arriving as early as August 9, 1990, the Army  -- as central manager for all of the 
services in-theater -- had no logistics C2 headquarters in the theater, and deployment of 
such a headquarters was delayed because it had to wait for the deployment of high 
priority forces. This meant that the US Army had to improvise a logistics staff, and it 
was only on August 19, that the US was able to create an ARCENT Support Command 
(SUPCOM) (Provisional).1441 This command eventually had more than 750 personnel, of 
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which more than 60% were from the reserve component. It also came to include both a 
theater support command and two corps commands. This experience indicates the need 
to fully plan for major regional contingencies before a crisis begins, and the need to have 
rapidly deployable logistics commands or maintain the cadre of such commands in 
theater.1442 
 The ad hoc logistics command improvised in theater faced further problems 
because combat forces were sent ahead without their combat and service support units, 
and had little capability to support themselves. This made the US heavily dependent on 
host nation support, although no formal agreement existed for such support. This was 
resolved temporarily when Saudi Arabia agreed to provide all food, water, fuel, facilities, 
and transportation for free, but it was not until October 17, that the US began serious 
negotiations to create a more formal agreement, which was not completed until mid-
November. Saudi Arabia then gave the US $760 million in cash to cover past expenses. 
This indicates the need to reach such agreements before major contingencies arise.1443 
 The US Army was dependent on reserve units for certain key functions like 
water purification, storage, distribution, petroleum operating units, supply and service 
companies, and truck units.1444 This meant that it had to relay on host nation support and 
contract support until these reserves were called up and deployed. It became apparent 
that revisions are needed to the total force concept to ensure that US Army forces can be 
properly supported in rapid deployments without being dependent on reserve forces. 
 Changes in the timing, size, and character of the combat forces being deployed 
created problems for in-theater logistic, as well as strategic lift, because each change in 
combat forces meant new logistic requirements, and sometimes critical lift space 
delivered the wrong parts and equipment. The general problems in tactical 
communications in US forces meant that insufficient communications capability was 
available, and that logistics units often had to use commercial telephones.  In many cases, 
logistics requests had to be sent by courier, leading to delays of eight to 15 days from the 
company level to transfer to the US.1445   
 During peak operations, requests rose to as many as 10,700 per day, choking the 
system, wasting manpower on courier operations, leading to multiple requests and status 
queries, and an abuse of the priority system that led 64.9% of all requests to be called 
high priority. The Army was also forced to deploy 72% of its truck companies to the 
region to support only 25% of its divisions.1446 It could only do so because it mobilized 
large National Guard and Army reserve support forces.1447 
 Chronologies of some of the daily logistic and support problems that the US 
Army and other services encountered during this period list an impressive series of 
detailed mistakes, misuse of lift capability, delays, and operational problems that might 
have been largely avoidable with prior planning, proper communications, and proper 
automation of the logistic system.1448 The US Army is already seeking some of these 
improvements as part of its Corporate Information Management and Total Asset 
Visibility systems.  
 Quick reaction logistics, however, require full scale contingency planning as well 
as an effective system. They also require careful consideration of joint needs and 
priorities -- an area where it is unclear that current improvements within the individual 
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services will produce a cohesive joint communications and automated management 
system. The US Army encountered serious problems in acting as an executive agent for 
common use items like inland surface transport, port operations, food support, bulk fuel, 
common munitions, and medical and veterinary services, etc. The Army often lacked the 
supplies, and combat and service support personnel required, and the other services were 
forced to rely on their organic resources much longer than planned.1449 This illustrates 
the need for "jointness" in logistics and sustainability, as well as operations. 
 The USMC had a somewhat easier task in establishing a logistic base because it 
was organized as an expeditionary force and force power projection, rather than around 
a primary mission of combat in Europe. The logistic units of the 7th and 1st Marine 
Expeditionary Brigades, plus the Maritime Propositioning Ships moving to the Gulf 
from Diego Garcia, formed the core of what became the I MEF's 1st Force Service 
Support Group by early September. The Maritime Propositioning Ships proved to be of 
major value to the Marine Corps both during its initial deployment and throughout the 
war.1450  
 At the same time, the Marine Corps was not organized for high intensity combat 
away from coasts of the kind that became the mission of the I MEF, and is organized to 
rely on the Army for logistics after 60 days. This meant that the USMC had to improvise 
a new logistic system for the I MEF, which made the I MEF heavily dependent on host 
nation support from Saudi Arabia and the other US services -- once the Army logistics 
system began to function more effectively.1451 As of August 1, 1994, Saudi Arabia alone 
had provided the US with host nation support worth $13.4 billion. US and other 
Coalition land forces were equally dependent on Saudi and Gulf sea and air ports, 
storage facilities, supply services, fuel and fuel distribution.1452 
 These problems make it clear that the US found that its contingency planning for 
logistics and sustainment fell far short of its actual requirements to meet the new tempo 
of warfare employed in Desert Storm. These initial problems were compounded, 
however, by the failure to fully exercise logistics and support in the war games before 
Desert Shield/Storm, and by the decision on November, 1990 to massively reinforce US 
land forces for the liberation of Kuwait. This decision required the US to stock 60 days 
of supply for a much larger force, when the defense concept for Desert Shield only 
required 30 days of supply in theater.1453  
 This decision not only presented major new problems in stocking fuel and 
creating suitable distribution systems, it required major efforts to stock and deploy 
munitions -- which could only be moved efficiently in large quantities by sea. The US 
had already experienced serious problems in moving munitions. The Army lacked 
adequate active combat, service support manpower, and units to handle moving and 
deploying ammunition once the flow of movement by sea began on August 17, and 
many key munitions did not reach adequate levels even for defensive purposes until the 
USS Cleveland  reached the theater on September 21. New problems arose when the US 
decided to replace its tanks (with 105mm. guns) with M-1A1s (with 120mm guns), 
which required a swap-out of tank ammunition. The US could only meet many 
requirements by drawing down on its stocks in Europe. It took more than $2 billion 
worth of equipment and material (including 1,300 tanks and armored vehicles) from its 
prepositioned material organized in unit sets (POMCUS) stocks.1454 
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 As time went on, the US had to build up a truly massive land theater lift system. 
As has been noted earlier, the US Army had to acquire twice as many HETs from other 
countries as it could deploy from within its own resources. It was also forced to 
deployed 72% of its truck companies to the region to support only 25% of its divisions. 
This logistic lift, however, did not meet US Army or common user needs. The US had to 
obtain more than 4,000 trucks, flatbeds, lowboys, water and POL tankers, refrigeration, 
and trailers to supplement its medium and heavy transport assets, plus nearly 2,000 4X4s 
from Japan. During the 21 days before the land campaign began, 2,100 of the 3,500 
convoy vehicles were Saudi, and 1,400 were US Army. Convoys logged more than 35 
million miles, and included 1,700 moves by HET, 5,800 by low boys, and 10,100 by 
flatbed truck. The US Army had to use  more than 2,000 civilian drivers, and 3,000 US 
soldiers as back-up drivers, and CENTAF had its own truck fleet of 100 tractor trailers 
and tankers and 200 drivers.1455  
 Every increase in the amount of movement and stocks deployed also required the 
US to improve a new material distribution system and constantly improvise new 
approaches to consumables storage.1456 The need for logistic and sustainment adaptations 
and fixes increased as US forces acquired more experience in operating equipment in the 
desert. In addition to the kind of adaptations discussed in depth for helicopters, these 
included tripling the level of depot level maintenance of VRC-12 radios, a 50% increase 
in major maintenance of Patriot power packs, a six-fold increase in overhauls of AH-1Fs, 
rushing assembly of 800 new tracks for the M-1A1, manufacture of 59 mine rakes for 
M-1A1s, and increasing depot level maintenance activity as a whole by 1,000 temporary 
employees and overtime from 7% to more than 20%.1457 
 Further, the US then had to reverse much of its effort after the war to repair, 
clean, and reship the equipment that it sent over during the conflict. This effort created 
whole new set of problems. Cleaning equipment to meet US entry requirements was a 
far larger effort than had been calculated before the war. Most equipment showed 
considerably more wear than had been calculated. Reserve units that were specialized in 
handling the required effort used political contacts to return early -- abandoning their 
duty and forcing untrained full-time actives to learn the task. Many items shipped to the 
Gulf, unused, could not be accounted for, and many packing materials had been used for 
other purposes. This included the crates for many TOW missiles, large numbers of 
which could not be accounted for after the war.1458  
 The Gulf War indicates that land forces transport and sustainment may impose at 
least as many power projection and war fighting problems in major regional 
contingencies. This is particularly true in terms of intratheater lift, where land 
transportation moved nearly two orders of magnitude more cargo that airlift, and where 
the pre-Gulf War US Army force structure had only about one-third of the lift capacity 
and specialized sustainment equipment that it eventually needed during Desert Storm. 

Creating Improved Logistics and Sustainment Capabilities for Power 
Projection 

 This helps explain what the US has concluded as a result of the Gulf War that it 
needs to make the same kind of improvements in its land force logistic systems that 
Chapter Seven has shown are needed in its air force systems. It is working to fully 
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automate its logistic system, improve its water distribution and purification equipment, 
provide more combat ready combat and service support forces, emphasize container 
packing of equipment for shipment and the use of palletized cargo in theater, and move 
munitions and key stores to maritime prepositioning. It has concluded that it needs to 
reorganize many aspects of its logistics and sustainment capabilities, to provide power 
projection forces for major regional contingencies and make it more responsive.1459  
 These are all valid lessons of the Gulf War, as is the need to properly fund 
readiness and a related focus on improving US sealift and aircraft  capability. At the 
same time, such lessons may ignore a more important lesson. Logistic efforts similar to 
those in the Gulf War may not be possible in the future. The Coalition effort depended 
on several unique factors: Iraq's passivity during Desert Storm, and the comparatively 
high level of readiness that the US had built-up under the Reagan and Bush 
Administrations. It depended on extensive host-nation support from Saudi Arabia and 
other Gulf states, and it was dependent on the ability of British, French, and US forces to 
draw down on their forces in Europe -- a draw down made possible by the end of the 
Cold War.   
 US land forces drew upon a world-wide pool of resources shaped by planning for 
a theater-wide war in Europe.1460 They drew on much larger war reserves which were 
largely the result of peak funding during FY1984 to FY1987 that has never been 
repeated. They issued 117,000 contracts -- worth $9 billion -- to fill in gaps in its logistic 
and sustainment stocks, using an industrial base with nearly twice the procurement 
funding and surge capability that it had in 1994.1461 Yet, they still took five and one-half 
months to organize and implement the land force sustainment effort, and the US Army 
and USMC were still rushing in sustainment capability until the end of the ground 
campaign. This effort required massive allied and host nation support, and extremely 
advanced ports, air ports, and logistic facilities in Saudi Arabia, and it produced some 
areas of massive over-supply. US ground forces had 29 days of food and water and 45 
days of ammunition, and supply was coming in so fast that it had 60 days of ammunition 
on hand when the ground war finished.1462 
 This is an argument for a comprehensive review of US Army and USMC 
planning for logistics and sustainment -- as well as for similar planning by any nation 
that is dependent on US power projection capability. The US used a system during the 
Gulf War that can only be described as "flood forward." The alternative is a much more 
selective system that carefully prioritizes expeditionary logistics and support 
requirements, deliberately rations logistic support, and carefully examines the trade-offs 
between high volume requirements, like those for indirect fire, with the overall needs of 
land force warfare. Logistics and sustainment are areas where the Gulf War sometimes 
does more to demonstrate a revolution in consumption than a revolution in warfare. 
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Table 9.3 

 
Air and Sealift Required to Deploy US Land Forces 

 
US Lift of Ground Forces 
                                                                  Personnel                                      Cargo________ 
                                                    Number              Percent                Number              Percent 
Airlift 293,000 99.05 175,000 7.68 
Sealift 2,800 0.95 2,105,000 92.32 
Total 295,800 100.0 2,280,000 100.00 
 
Historical Trend in Total Sea and Airlift  of Land Forces in First Six Months of Conflict 
 
                                                                   Passengers                                      Cargo (STons) 
Korean War 45,800 1,622,200 
Vietnam War (All of 1965) 168,400 1,376,400 
Gulf War 295,800 2,280,000 
 
Source: GAO. December, 1991 and Association of the US Army, "Special Report: Operations Desert 
Shield and Desert Storm, The Logistics Perspective, Arlington, Association of the US Army, September, 
1991. 

Special  Operations and Special Forces 
 Some of the source material on the role of special forces during the Gulf War 
presents problems similar to the problems in much of the other material written on 
special forces over the years. It emphasizes adventure over professionalism, and it is 
difficult to separate reality from the resulting combination of mystique and security 
classification. Much of the material available on Special Forces in the Gulf War is 
anecdotal, and often spends much more time describing the human challenge involved in 
performing a task, rather than exactly what was accomplished. This romanticism does no 
real service to Special Forces, nor does a tendency to report on what has become almost 
ritual command-level bickering as to who should command special forces elements. 
Fortunately, the Department of Defense analysis of the lessons of the war provides a 
much more balanced picture and one which shows the value of special forces.  

The Size of the Special Forces Effort 
 The Coalition deployed what seems to be the largest single mix of special forces 
in military history. It established its own Special Forces Command (SOCCENT). The 
forces under this command included 7,083 men directly subordinated to SOCCENT, 
including 3,043 US Army, 1,443 USAF, 256 Navy, 735 Kuwaiti Navy and Marine, 181 
direct support and 1,425 tactical control personnel. In addition, at least 150 British 
special forces (SAS and Special Boat Service), 250 French special forces, 1,025 Saudi 
and other Joint Task Force Arab personnel, and 181 other personnel were associated 
with SOCCENT 1463  The US  special forces under the control of SOCCENT are listed in 
Table 9.4. Additional special forces psychological warfare units were placed under 
USARCENT. In addition, SEALS involved in the interception mission were kept under 
NAVCENT, and the two  AC-130 and EC-130 squadrons were placed under 
USARCENT and USMARCENT control.1464 Data from the special forces command 
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indicates that a total of 8,754 personnel were deployed, and that special forces lost 22 
killed and two wounded during Desert Storm.1465  

The Advisory Mission 
 Special forces performed a number of missions. Perhaps their most important 
mission was the mission performed by the US special forces teams and liaison officers 
that worked with other Coalition forces in the Eastern and Northern Area Commands, 
and which conducted foreign internal defense training. These liaison and training teams 
received almost universal praise from both senior US commanders and Saudi and 
Kuwaiti officers.  
 Special forces played a major role in reconstituting Kuwaiti forces. They began 
by training Kuwaiti special forces elements, and this mission was then expanded to 
training four new battalion-sized Kuwaiti brigades at King Khalid Military City. This 
training was critical to allowing Kuwaiti forces to participate in the liberation of Kuwait, 
and was carried out in the face of considerable organizational and practical problems 
imposed by the lack of coordination and direction within the Kuwaiti government in 
exile. (Training was suspended from November 7 to December 10, 1990 because of a 
lack of training ammunition and equipment.)1466  
 Special forces teams also worked closely with Saudi land forces, the National 
Guard, and the Navy. As time went on, they provided additional training and support for 
Egyptian, Syrian, Omani, Moroccan, Bahraini, UAE, and Qatari forces in Saudi Arabia. 
This eventually led to the creation of 109 Special Forces Coordination and Training 
Teams, including one that worked with French forces. Special forces liaison teams with 
training specialists and linguists were a critical factor in coordinating operating and 
support requests, and in helping various Coalition forces develop realistic training 
methods.  
 These teams experienced problems because inadequate linguists were available, 
and US special forces units were unused to training forces in large scale conventional 
military operations. Nevertheless, they proved to be a critical factor in preparing other 
nations for Coalition warfare, and in easing the potential friction between different 
national forces at the tactical level. They also demonstrated a lesson of the Vietnam War. 
Highly motivated liaison and training teams, with suitable language and cultural skills, 
are critical to effective cooperative warfare. One of the major problems in US 
cooperation with the ARVN that developed later in the Vietnam War was the failure to 
provide properly trained and motivated US liaison teams, and there was a general 
decline in the quality of liaison between US and ARVN land forces. 

Other Special Forces Activities 
 British and US special forces carried out a wide range of special reconnaissance 
missions. US special forces established bases in Saudi Arabia, ranging from Ar'Ar in the 
West to Dhahran in the East, and in Incirlik/Batman in Turkey. They set up a series of 
special reconnaissance based along the Iraqi and Kuwaiti borders from positions 
northwest of King Khalid Military City to Ras al Mishab in the east. They coordinated 
the passage of forces through friendly lines, prepared to carry out combat search and 
rescue activities in Iraq, and Kuwait, and were later assigned missions in support of the 
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Scud hunt. British and US special forces carried out special reconnaissance missions 
throughout Desert Storm. They gathered data in the border area and deep penetration 
missions, collecting data on Iraqi capabilities and intentions, key target areas, and the 
geographic, meteorological, and hydrographic characteristic of possible advance and 
landing areas. US Special warfare teams carried out 12 deep reconnaissance missions 
after the beginning of Desert Storm, and US Army special force surveyed the line of 
advance, including soil conditions, for the XVIII and VII Corps.1467 British SAS forces 
carried out a wide range of desert missions.1468 
 Navy special warfare and SEAL units carried out missions along the Kuwait 
coast from August 23, 1990 to 12 September. These missions included securing the 
harbors where US forces off-loaded, surveillance of Iraqi mine warfare activities. After 
October, SEALs maintained a continuous north of Al Khafji, and they designated targets 
near the shore with lasers once the air war began. Navy special warfare units carried out 
11 special reconnaissance missions along the shore north of Al Khafji once the offensive 
began, and a SEAL platoon became directly involved in the battle for Al Khafji.1469  
 Special forces aircraft carried reconnaissance of the Mina Al-Ahmadi oil 
terminal once this began leaking oil into the Gulf, and the USAF and US Army MH-60 
aircraft, special photography units, and SEALs continued reconnaissance to verify the 
success of air strikes in halting the flow of oil. Special forces electronic warfare teams 
carried out signal monitoring and direction finding efforts using land and air assets. 
They set up listening posts to locate and monitor key headquarters and the location of 
Iraqi artillery observers. 
 Special forces also performed direct action missions, including raids and 
ambushes once Desert Storm began. SOCCENT planned the mission that used special 
forces MH-53 Pave Low and AH-64 attack helicopters. The MH-53s led the AH-64s to 
a holding position 10 kilometers away from the radars 22 minutes before the offensive 
began, and the Apaches then moved forward and destroyed the radars at H-hour. Special 
forces MC-130E Combat Talons also dropped eleven 15,000 pound BLU-82 pound 
bombs on nine Iraqi positions, including Faylaka Island. While sources are conflicting, 
these BLU-82 strikes seem to have had no meaningful tactical effect on Iraqi minefields. 
Accounts indicating that they had more psychological impact than other Coalition 
bombing seem to be anecdotal at best, and based largely on the opinions of those 
advocating the bombing.1470 
 Special Operations AC-130 Specter Gunships -- armed with 20mm, 40mm, and 
105mm cannons, and equipped with advanced night vision devices -- began to operate 
over Kuwait, southern Iraq, and near Kuwait City in late January. They attacked Iraqi 
forces in the KTO, and provided significant support to Joint Forces Command-East in 
the battle of Khafji. They carried out armed reconnaissance in three areas in Iraq, some 
far to the west of Kuwait City. One aircraft was lost, largely because the pilot extended 
his mission time to the point where the aircraft became vulnerable to Iraqi defenses.1471 
 Naval special forces seized Qaruh Island on January 24, carried out missions 
against oil platforms, and boarded and recaptured the offshore oil platforms for Kuwait's 
Ad-Dawrah oil field. SEAL divers, dropping from helicopters, used demolition charges 
to destroy 25 mines, and other US and Coalition divers destroyed 145 more mines. 
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Naval special warfare forces supported the deception plan to convince Iraq that the 
Coalition would carry out an amphibious landing by blowing up shore obstacles. Special 
forces helped coordinate the liberation of Kuwait City on February 26 and 27, and 
worked with the Kuwaiti resistance to seize and clear the Kuwaiti Police Headquarters 
and other key government buildings. British, French, and US special forces teams 
carried out a simultaneous effort to secure each country's embassies in Kuwait City. 
 Teams from a variety of services used helicopters and PRC-112 radios to carry 
out combat search and rescue missions. A total of 38 Coalition aircraft were downed 
over hostile territory, many in heavily defended areas. Special forces teams attempted 
seven rescue missions, and succeeded in three.1472 Special forces aircraft were exploited 
in a number of other ways because of their stealth characteristics, and  special forces 
performed a number of anti-terrorism missions.1473  
 Special forces also carried out civic action activities, and psychological 
operations. It is difficult to put the success of these psychological operations in 
perspective. The reporting on the subject is filled with a great deal of anecdotal self-
praise. Special forces did, however, broadcast to Iraqi troops beginning on January 19, 
1991, and dropped a total of twenty-nine million leaflets with various missions. Enough 
POW data seems to be available to indicate that the leaflets on how to surrender were 
effective in encouraging some Iraqi troops to give up. Loudspeaker broadcasts 
encouraging Iraqi troops in the forward area to give up also seemed to have had some 
effectiveness. 

Lessons from Special Forces Activity 
 It is clear that special forces performed a wide range of useful missions in 
addition to the liaison and training mission. There also seems to be little indication that 
command friction between USCINCENT and the Special Forces Command in the US 
had a major impact on the success of special forces. USCENTCOM's rejection of many 
of the missions proposed by the special forces not only seems prudent, but typical of the 
"friction" between action oriented special forces commanders and theaters commanders 
in most wars. It is also clear that a wide range of special forces equipment worked well, 
including the new "Socrates" communications system. 1474  
 The key lessons that emerges from the various roles of Special Forces in the Gulf 
War  are that their most important mission had nothing to do with "snake eating", 
mystique and adventure. They are also that expanded specialized teams are needed to 
deal with other critical regions and that, "Battalion and brigade level combined arms 
operations and doctrine should be part of SOF training programs and professional 
development."1475 Coalition warfare and cooperative security are not simply matters of 
good intentions and cooperation at the command level. They require effective liaison at 
the tactical level, training in multinational warfare, and the adaptation of tactics and 
methods to allow forces to cooperate effectively. This special forces mission was not 
only critical to the Coalition's success in the Gulf War, it is an important lesson 
regarding requirements for coalition warfare in the future. 
 Beyond this point, insufficient data are available to indicate whether many of the 
activities of special forces produced results worth the resources involved. Some 
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operations, like the US and UK efforts to use special forces in the Scud hunt, and some 
of the deep penetration missions into populated areas -- which were executed in spite of 
warnings that they would fail -- raise questions about mission planning and the quality 
of the effort to appraise mission effectiveness.1476 
 Interviews indicate that different opinions existed within USCENTCOM and 
component commands regarding the value of various types of special forces 
reconnaissance missions, although there seemed to be broad agreement as to the value of 
missions in the forward area and along the line of XVIII and VII Corps advance. It is not 
clear, however, that some of the problems in using special forces in reconnaissance 
missions in any way reflect on special forces; some seem to be the product of the overall 
lack of efficient coordination of tactical intelligence activity discussed in Chapter Five. 
 The Department of Defense examination of the lessons of the war found several 
detailed areas where special forces operations need to be improved: developing detailed 
contingency plans for all major regional areas to be prepared for rapid deployment, 
carrying out logistic planning and preparation for deployment of 30-day packages of 
supplies, providing more PRC-112 radios for aircrews to allow rescue efforts to be more 
successful, a need for improved joint operations doctrine for operations mixing different 
elements of special forces, making more efficient use of special forces aircraft, training 
of naval special warfare units to act in joint forces, training advisors in combined arms 
tactical considerations for large mechanized forces, better civil affairs planning, and the 
streamlining of psychological operations to reduce delays and coordination problems.1477 

 
Table 9.4  

 
US Special Forces in Desert Storm 

 
         US Army                                          US Navy                                              USAF_____  
 
5th Special Forces Group (Abn.)       Navy Special Warfare Group One 8th Special Operations 
Squad   
3rd Special Forces Group (Abn.) SEAL Team One (MC-130E) 
A Company, 10th Special Forces SEAL team Five 9th Special Operations 
Squad 
Group  Swimmer Delivery Team 
One (HC-130) 
TF 3-160 Spec Ops, Aviation Special Boat Unit 12 20th Special Operations 
Squad 
Regiment Mobile Communications Team (MH-53J) 
4th Squadron, 17th Air Cavalry Naval Special Warfare Develop- 55th Special Operations 
Squad 
528th Spec. Ops. Support Bn. ment Group (High Speed Boat) (MH-60G) 
112th Spec. Ops. Signal Bn.  71st Special Operations 
Squad 
   (HH-3) 
 
Source: Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, p. J-4 

Fratricide and Identification Of Friend And Foe 
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 Fratricide -- the killing or wounding of forces by their own side or allied forces -- 
is one of the tragedies of war. It is particularly striking in the case of the Gulf War, 
because so many of the casualties in combat were the product of such fire. While 
sources differ, the US estimates that 35 of the 165 US killed in combat action were 
killed in fratricide (21%), and 72 of 467 wounded were the result of fratricide (15%).1478 
Of this total, 15 were killed and 18 were wounded in nine incidents during the air 
campaign, and 20 were killed and 54 were wounded in 11 incidents during the air 
campaign. As Chapter Eight has shown, cases also occurred where US or other allied 
nations killed the forces of another Coalition member. US air strikes on British armored 
forces that killed nine British servicemen, and wounded 13, were a particularly tragic 
example of such a case.1479 
 Studies by the Department of Defense after the war indicate that this fratricide 
was often the result of problems in target misidentification that are important for other 
reasons -- either because they led to a mis-allocation of firepower or to a failure to fire in 
other cases. A US Army study indicated that there were 28 separate cases where US 
forces fired on US forces: 16 in ground engagements (35 killed and 72 wounded) and 
nine in air-to-ground engagements (11 killed and 15 wounded). There were one ship-to-
ship, one ground-to-air, and one shore-to-ship incidents.1480  
 This study found that 39% of the fratricide incidents in Desert Storm (11 out of 
28) appeared to be the result of target misidentification -- many because of long range 
engagements or the use of sensor systems. Coordination problems accounted for 29% ( 8 
out of 28). Six of the rest were caused by technical or ordnance failures, and three due to 
unknown causes.1481 This experience compares with a historical trend in which 26% of 
the fratricide cases that the US Army had surveyed in ground fratricide in previous wars 
were caused by target misidentification, 45% by coordination problems, 19% by 
inexperienced troops and discipline problems, and 10% by unknown causes.1482   
 As Chapter Eight has shown, fratricide was a serious enough problem to merit 
close attention, and its human costs were made worse by political and morale 
complications -- particularly in those cases where the forces of one Coalition country 
killed troops in another. A number of military vision and sighting systems -- including 
most thermal sights -- presented serious target identification problems. The number of 
casualties might also have been much higher if many incidents had not involved the use 
high velocity non-explosive anti-tank rounds where the superior armor of the M-1A1 
and M-2 reduced the lethal effect of the round.    
  During the war, the Coalition had deployed various panels and tapes using an 
inverted "V." These used fluorescent tapes and panels, paints, and thermal tapes, but had 
little effect since they were either too obscure at the range and visibilities involved, or 
required too much time for recognition. The US also began to deploy limited numbers of 
an anti-fratricide identification device (AFID) before the war ended. This was a battery-
powered beacon with two high-powered infrared diodes that can be seen with night 
vision devices at ranges of up to five miles, which was a workable solution in spite of its 
lack of secure identification because of the Coalition's near monopoly of advanced 
sensors and air supremacy.1483  
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  US forces had acquired a total of 10,000 AFIDs by 1992. As a result of the Gulf 
War,  the US placed a new added emphasis on anti-fratricide training, better control 
measures including more use of GPS, and changes to air control, rules of engagement, 
forward air control procedures, and control zones. The US Army found that the 
combination of AFIDs GPS, and better procedures reduced fratricide incidents at its 
National Test Center by 40%.1484    
 The US also set up a joint office after the war to examine this issue, and its initial 
search for quick fixes created a list of 60 possible quick fixes to the problem, involving 
41 different technical solutions.1485 The resulting effort has since experienced some 
serious criticism from bodies like the Army Science Board, and the Inspector General of 
the Department of Defense,  for a lack of coordinated effort and proper funding 
priority.1486 Nevertheless, the US now seems committed to deploying a new Battlefield 
Combat Identification System using a digitized millimeter wave question and answer 
system that will provide an instantaneous, positive, and secure identification of friend 
and foe.1487 The US Army has also concluded that,1488 

"...The long term solution is...through insertions of information technologies in 
existing systems, such as the Abrams, Bradley, and Apache, or next generation 
systems such as Javelin, the Armored Gun System, and Comanche to provide 
real time battlefield awareness for all friendly forces and significantly improve 
the combat effectiveness overmatch of our weapons systems." 

  At the same time, fratricide is a difficult issue to address, and one where 
emotion often rules over reason. Every effort to analyze or reduce "fratricide," must be 
approached from one central principle: the ultimate goal is not to solve the problem of 
fratricide but to win with the fewest possible total casualties.1489  
 The goals of reducing total casualties and fratricide can be mutually exclusive. 
Advances in tactics, longer ranges of engagement, faster rates of engagement, faster 
tempos of operation, greater speed of maneuver, night and low visibility warfare, 
complex mixes of combined arms, AirLand operations, and the use of advanced vision 
systems may well contribute to "fratricide," but strikingly reduce total casualties. Such 
advances in war fighting capability are almost certain to increase the proportion of 
casualties to fratricide in a war like the Gulf War where one side exploits such 
capabilities with such a high ratio of advantage over its opponent, and where the ability 
to document the precise pattern of events on the battlefield has improved in ways that 
make it clearer when fratricide is the cause of casualties in a given exchange.   
 Increases in casualties from fratricide are not, however, an argument for giving 
up key military advantages -- or limiting them -- if such action increases net  casualties. 
Such an action falls into the same fundamental trap as taking risks with live soldiers to 
recover the bodies of the dead. It may be sentimental, but it is not professional. Similarly, 
it is far better to educate legislators and the media as to the realities of combat, than to 
either constrain military operations in ways that kill or wound more soldiers, or to invest 
in systems to reduce fratricide whose cost is higher than an investment in any other 
aspect of military capability that would reduce the total of killed and wounded.1490 
 This is why the cost of reducing fratricide must also be explicitly analyzed as 
well as the benefits. As the previous discussion of the electronic battlefield has noted, 
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there is only a limited prospect that any steps taken to reduce fratricide can be taken 
without forcing trade-offs that will kill at least some other soldiers in other ways. 
Reductions in flexibility of maneuver, night operations, and the tempo of combat come 
at the cost of prolonging combat and/or high casualties. Every investment made in 
improved technology and systems to control fratricide tends to come at the cost of 
investment in other military capabilities. The fact trade-offs exist between reducing 
fratricide and increasing "friendly death" must be accepted and addressed with honestly. 
Any effort to ignore its reality is an act of intellectual and moral cowardice. 
 As long as solutions do firmly meet the test of reducing net casualties, rather 
than simply focusing on reducing fratricide, they are proper reactions to the lessons of 
the Gulf War. One of the additional lessons of the Gulf War relating to fratricide, 
however, is the need for total honesty in reporting, explaining, and notifying next of kin. 
The US military services failed to provide timely and honest reporting and notification 
during and after the Gulf War -- sometimes misreporting or delaying for months while 
investigations were preoccupied with details that had nothing to do with the basic cause 
of death.1491 This backfired in terms of negative publicity, media feelings that fratricide 
were inevitably the results of avoidable failures, followed by cover-ups, suffering by the 
families of those killed, and pointless tension with other countries.  
 No matter how fratricide is dealt with on the battlefield, honesty and education 
are the only answers in terms of public opinion. Further, the artificial distinctions 
sometimes made in terms of honors and rights between killed by the enemy and killed 
by a friend serve no conceivable purpose. Next of kin should not be confronted with the 
feeling that a loss is somehow less of a sacrifice or less meaningful because of 
fratricide.1492   

Role of Reserve Forces 
 The United States was the only Coalition nation that made extensive use of 
reserve forces in Desert Storm. As Chapter Two has discussed, the US made its first 
major call up of reserve forces since the Korean War. This call up had several phases, 
but it eventually involved a total of over 200,000 personnel. By the time the air 
campaign began, reserves were 16% of the total US manpower in theater. By February 
24, 1991, the US had activated 17% of its Selected Reserves and 4% of its Individual 
Reserves.1493 It had sent 105,000 reserve component personnel to the Gulf, including 
37,692 Army National Guard, 35,158 Army Reserve, 6,625 Navy Reserve, 13,066 
USMC Reserve, 10,800 Air Force Reserve, and 281 US Coast Guard Reserve.1494   The 
broad trends in this call up are shown in Table 9.5. 
 Much of this call-up worked well. The USAF Reserve system was highly 
effective in providing both combat and support units.1495 The USMC system worked well. 
There were many volunteers in areas where the active forces had shortfalls -- although 
this sometimes created replacement problems when the US called up the reserve units 
from which such volunteers had come. The major problems in the call-up effort were 
that it exposed yet another failure to standardize automated systems when it became 
apparent that the systems for reserve pay and manpower tracking were incompatible 
with those used for active forces. The reserve infrastructure also proved to lack the 
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capacity to handle the scale of call-up involved, and other aspects of the reserve system -
- like family preparation and support -- were inadequate.1496 
 The Gulf War did, however, raise a number of deeper questions regarding the 
value of reserve forces in high intensity combat. Unlike the other Coalition land forces, 
the US Army is committed to a "total force concept" that is supposed to fully integrate 
National Guard and Army reserve combat, combat support, and service support units 
directly into its force structure for any major regional contingency.1497 It was apparent 
long before the Gulf War that National Guard and Army Reserve combat units lacked 
the training and proficiency to compete with regular full-time US Army units in 
complex combined arms combat exercises, like those conducted at the National Test 
Center at Fort Irwin. The US Army failed to deal with this issue publicly because a 
reliance of reserve support forces was the only way that it could justify preserving a high 
number of active combat divisions, because the US Congress strongly advocated the 
"total force concept," and because of the lobbying power of the National Guard.  

Problems With Reserve Combat Units 
 During the Gulf War, the US Army "discovered" problems in calling up its up 
reserve "round out brigades" for deployment to the Gulf that it had actually known about 
for years, and had ignored for political reasons. After the war the Army explained that it 
delayed in activating reserve combat units until November 30 and December 7, 1990 
because it could not anticipate that Iraq would remain passive, because General 
Schwarzkopf had called for two full "active divisions", and because they could only be 
kept on active duty for 180 days without additional legislative action.1498 However, this 
explanation ignores the fact that the total force concept the Army had agreed to before 
the Gulf War called for these brigades to be deployed.  
 It also ignores what actually happened once the Army activated such units. The 
three reserve brigades that it called up were the 48th Infantry Brigade of the 24th 
Mechanized Infantry Division, the 155th Armored Brigade of the 1st Cavalry Division, 
and the 256th Infantry Brigade of the 5th Infantry Division. All three round-out brigades 
were rated C-2 and C-3 and should have taken 15-28 days (C-2) or 29-42 days (C-3) to 
make them fully combat ready. Once these brigades were activated, the Army found that 
even key brigades, like the 48th Infantry Brigade of the 24th Mechanized Infantry 
Division took up to 120 days of the training time to bring them to combat readiness.1499 
The US Army's readiness system, and many of its comments on deployment times 
before the war were found to have little relation to reality.1500 Training time rose to 91-
135 days, and it tied up 9,000 active army and other personnel in training and supporting 
them.  
 The US Army found that National Guard and Army Reserve units lacked 
effective combat training, and that only 54% of their Bradley crews and 49% of their M-
1 crews were really combat qualified. Many reserve units could not perform adequate 
combat maintenance, and key personnel burden were often too old or had medical 
problems. Many NCOs were in their mid-40s or even 50s, and could not really perform 
the physical tasks involved; a total of 33% of those subject to call-up were not really 
physically fit.1501 
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 Officers and NCOs in the units could not handle the command and specialized 
tasks necessary to allow the units to function effectively in combat, particularly in 24-
hour a day high tempo complex combined arms operations. Units with mission ready 
firing scores proved to have high familiarity with a single range, and be unable to deal 
with other ranges and more realistic firepower units. As a result, these reserve combat 
units were kept in training until the war was over, even though at least one unit met the 
average standard of full time active III Corps units at the National Training Center. This 
eliminated the risk of sending forces into the XVIII Corps and VII Corps that were far 
less effective than the full-time active combat troops actually committed.1502  
 This experience argues for revisions of the total force concept which stress a mix 
of US Army and US Marine Corps forces that are capable of expeditionary operations 
without relying on reserve forces, and for a call up system that would provide realistic 
training times for National Guard and Army Reserve forces. It also seems to argue for a 
reserve concept closer to that of the USMC, which successfully called up smaller 
combat formations -- like tank and infantry battalions  -- which do not require the level 
of command proficiency of full brigades. 

Problems With Reserve Combat Support and Service Support Units 
 The Army also experienced problems with its reserve combat support and 
service support units.1503 Such units were called up in large numbers during Desert Storm, 
and many such units performed well without major retraining and reorganization. The 
Army also successfully called up two  full artillery brigades -- the 142nd and the 196th. 
However, many combat support and service support units presented problems.1504 US 
Army Reserve and Army National Guard support units often arrived in the lowest 
categories of combat readiness and would not have been combat effective if the US 
Army had not had the time granted by Desert Shield by the fact the air campaign lasted 
for nearly a month before the land battle began. Even after several months in theater, the 
Army was sometimes forced into retraining exercises, reorganizations, and work-
arounds to compensate for the problems in such forces, and at least some units had to be 
virtually bypassed or limited to simple functions that closely paralleled civilian skills 
and work tasks. 
 Some of the personnel in combat and service support units were not properly 
trained for their specialty. A significant percentage of those called up did not meet 
health standards. Reserves operating water purification units and many mechanics had 
never been trained to use the equipment that they were asked to operate in Desert Storm. 
Many Army reserves in support units required extensive post-mobilization training, and 
most reservists required additional training in chemical and biological warfare.1505 
 For political reasons, the US Army generally understated or failed to report these 
problems with National Guard and Army Reserve combat and service support units 
during and after the Gulf War, concentrating on its problems with the round out brigades. 
The Army also had no real choice other than to draw upon such reserve support forces. 
They made up over two-thirds of its total pool of combat and service support units and 
had to make them work as best it could. 
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 After the Gulf War, the US Army presented several plans to Congress that would 
have sharply reduced the level of integration of National Guard and Army Reserve 
combat and service support units into its force structures, and would have effectively 
created all active expeditionary forces. However, the Congress rejected such options, 
and forced the US Army to cut its regular manning more quickly than its reserve forces. 
Part of the reason for this action by Congress was that the US Army failed to document 
the problems that it had experienced during the Gulf War and justify its new proposed 
force mix. Part of the reasons was the fact that the supposedly in-depth studies of the 
Gulf War experience showed a political -- but analytically absurd -- lack of interest in 
examining any of the details relating to the readiness experience of the units called up, 
training problems, detailed readiness issues and the validity of the readiness rating 
systems used for units that were sent to the Gulf.  
 At the same time,  some of the problems in the ways that reserves were used 
during the Gulf War were the fault of the active Army, which sometimes exhibited a 
bias against National Guard and Army Reserve combat and service support units. This 
bias became very clear during the Army's testimony to Congress on the active versus 
reserve issue following the Gulf War. The Army would often praise the reserves in 
public testimony and then present a wide range of arguments against them in private 
discussions with Senators.1506 
 The end result is a compromise that may or may not allow reserve forces to meet 
the far more demanding tests imposed by the kind of AirLand combat that took place 
during the Gulf War. The US Army had reached a compromise with the National Guard 
and Army Reserve forces under conditions where politics and political imagery may 
have become a substitute for facts. One Army witness put this situation as follows:1507   

"We must ensure that our Reserve Component units are ready and available 
when needed and that we focus resources consistent with the time required to 
achieve operational capabilities and the time restrictions placed on the Reserve 
Component's ability to train with and  maintain their equipment. In a historic 
agreement, we have rationalized the roles and functions of the Army National 
Guard and the Army Reserve with the Active Component. We have changed 
the focus of Guard and Reserve training proficiency to a pre-mobilization level 
of competence at the platoon and company-level, and revised the means by 
which we resource early deploying guard and reserve combat and combat 
service support units. We have revised the speed at which Reserve Component 
combat brigades can be made available by focusing on improving the readiness 
and capability of the 15 enhanced Reserve Component brigades rather than on 
the pre-Gulf War availability of divisional round-out/round-up brigades. Other 
reserve  component initiatives include Title XI, Bold Shift, and Standard 
Bearer programs, the Total Army Training strategy, and the Future Army 
Schools System". 

 While this debate may seem to be a somewhat arcane debate over the reserve 
system of one US service, it is important to point out that most of the world's reserve 
forces receive much less combined arms and AirLand training than the US reserves, 
have little training for night warfare and high tempo operations, and are a far more 
traditionalized and bureaucratic. The question that the Gulf War poses regarding reserve 
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forces is, therefore, one that affects most reserve forces much more than the US Army 
Reserve or National Guard: If land warfare is changing fundamentally in depth, speed, 
attrition, tempo, and complexity, can reserve forces meet the needs of such combat 
without months and months or highly demanding additional training? The answer for US 
forces may be uncertain, but the answer for less well-trained reserves is almost certainly 
no. 
   

Table 9.5 
 

US Activation of Selected Reserves in the Gulf War 
 
Service                                     Allocations During Desert Shield       Personnel Activated As of_                  
                                   August 24     November 14      December 1    January 13       February 24 
 
Army 35,000 80,000 115,000 102,828 125,704
  
Navy 6,300 10,000 30,000 11,390 17,980 
Air Force 14,500 20,000 20,000 14,806 31,480 
Marine Corps 3,000 15,000 23,000 16,558 23,271 
Coast Guard 1,250 1,250 1,250 641 877 
 
Total 51,050 116,250 189,250 146,223 199,302 
 
Note: Figures do not include 13,841 Individual Ready Reserve personnel in the Army Reserve, 15 in the 
US Navy Reserve, 5,268 in the USMC Reserve, and 767 in the Air Force Reserve activated as of February 
24, 1991. 
Source: Adapted by the author from Department of Defense, Conduct of the Persian Gulf War: Final 
Report, Department of Defense, April, 1992, Annex H, pp. H-8, H-12, H-21  

The Revolution and Non-Revolution in Land Warfare 
 As has been touched upon in earlier chapters, a  great deal of discussion has 
occurred since the Gulf War over whether the war represented a "revolution" in warfare. 
The answer, as is the case with World War I, World War II, Korea, the June 1967 
Conflict, the 1973 October War, the Vietnam conflict and a host of other wars, is a firm 
"yes and no". All of the preceding chapters, and the chapters that follow, show that most 
of the new capabilities exercised in the Gulf War were transitional and suffered from 
serious limitations that prevented them from being fully exploited. All of these chapters 
indicate that substantial further advances will be needed in tactics, technology, and 
C4I/BM before it is possible to learn their full revolutionary potential. 
 At the risk of over-generalizing, the preceding analysis shows that many of the 
key lessons of the Gulf War are as old as warfare itself. There is nothing new about the 
need for preparation and adaptation, for readiness and training, for efforts to increase the 
tempo and intensity of war and decisively overmatch an enemy's decision-making cycle 
and reaction capabilities. There is nothing new about the need for fluidity of operations. 
-- and the importance of good leadership. 
 The Gulf War also validates the lessons that more recent wars have provided 
about the value of all volunteer forces, realistic training, improved combined 
arms/combined operations, the combined impact of superior maneuver and firepower 
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capabilities, the need for logistics and sustainment capabilities that match maneuver and 
firepower capabilities, the value of an indirect approach to maneuver and attack, that 
attacks weakness with strength, the need for a single concept of operations, the 
importance of air superiority, the destructive power of precision-guided weapons, and 
the value of superior intelligence and communications. These lessons are almost clichés 
-- although they are only clichés if one acts upon them, and they become fatal omissions 
if one does not. 
 At the same time, an analysis of the AirLand portion of Desert Storm reveals 
changes in warfare that are sufficiently revolutionary so that the cost of not providing 
and enhancing the capability of military forces to take advantage of these changes is 
likely to be as high as the cost of failing to learn from the past. The AirLand battle is 
transforming combined arms and combined operations into "joint" or "integrated" 
operations. Desert Storm indicates that the tempo of war is becoming much faster and 
that future mid and high intensity wars are likely to be continuous for 24 hours a day in 
spite of night and poor weather. The Coalition's success in the AirLand battle shows that 
high technology maneuver warfare can radically change the conventional wisdom 
regarding force ratios, losses in combat, and the speed at which combat takes place. It 
indicates that the land battlefield will never be as slow moving or attrition/force ratio 
dominated again. 
 The Gulf War indicates that changes in indirect fire, army aviation, percussion 
and smart weapons, sophisticated reconnaissance and surveillance operations, and 
C4I/BM can further radically increase the tempo and lethality of land warfare. They 
indicate that killing at long range is critical, whether this means direct fire engagements 
between armored weapons or strikes more than 100 kilometers into the battlefield. They 
indicate that the forward edge of the battle area (FEBA) no longer dominates combat as 
it has in the past. They indicate the need for finding new ways to integrate C4I/BM while 
preserving initiative at every tactical level, and for further progress in training, exercises, 
and simulation. The practical question is not whether these changes will occur, but 
rather, how quickly they will occur in a world that is no longer driven by the Cold War.  
 The impact of these changes in any future contingency will also be a function of 
how well the forces on each side have absorbed these lessons and prepared their forces 
to act upon them. If one side is more successful, the results may well be "revolutionary." 
Military planning and theory often assumes that the forces on each side have rough 
qualitative parity. Military  history, however, is filled with conflicts in which opposing 
forces have basic asymmetries that often produce a sudden and catalytic importance out 
of any proportion, to the perceived importance of such asymmetries before a battle or 
conflict. The Gulf War indicates that major regional conflicts are likely to reveal major 
qualitative asymmetries in both air and land conflict that dominate at least the near to 
mid term outcome of such conflicts. The changes now taking place in tactics, technology, 
and training provide a new ability to exploit such asymmetries that may well be a 
"revolution in military affairs", and become the most important aspect of the operational 
art in land warfare.     
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Chapter Ten:  
Naval And Amphibious Forces 

 While Seapower played a dominant role in enforcing the UN sanctions and 
embargo during Desert Shield, it played a largely supportive role in Desert Shield. In 
spite of the fact that the Coalition deployed more seapower during the Gulf War than 
had been deployed since World War II, the Gulf War involved few tests of the unique 
capabilities of seapower. In many areas, lessons are more the exception than the rule. 
Naval airpower played an important role in supporting the Coalition air campaign, but 
the unique capabilities of sea-based and amphibious air power were only exploited in 
missions against a weak Iraqi Navy. Sea control and the campaign against Iraqi naval 
forces presented only a limited challenge because the Iraqi Navy was so small, and the 
Coalition's amphibious capabilities were not used in combat. While the Gulf War 
demonstrated the importance of low cost systems like naval mines and countermine 
capabilities, the countermine campaign is difficult to analyze because Iraq was allowed 
to mine coastal waters without opposition during Desert Shield. Naval gunfire supported 
several Coalition land actions, but its value was never fully exploited because the 
Coalition had such a high degree of air supremacy, and Iraq was forced to retreat for 
other reasons. 
 This makes it difficult to draw broad lessons about the role of sea power in 
contingencies involving major surface actions, sea-air-missile encounters, and actual 
amphibious landings. at the same time, naval forces did illustrate  As a result, the Gulf 
War's lessons apply more to the details of actual operations than broad doctrinal and 
operational issues.  
 There are, however, important lessons that can be drawn regarding rapid 
deployment, naval air, cruise missiles, naval gunfire, preparing for amphibious 
operations, and sealift. Naval operations illustrated the importance of sea control and the 
flexibility of naval power. They showed the importance of combined arms capabilities 
and jointness. They illustrated the value of carrier task forces, naval air power and long 
range strike capabilities, precision warfare, and night/all-weather capabilities. They also 
illustrated the importance of readiness, high training standards, and initiative. 

 The Role of Seapower in Deploying and Protection 
Coalition Forces 
 Chapter Two has shown that Seapower played a critical role in enforcing the UN 
sanctions and embargo during Desert Shield, and provided some of the first elements of 
US power projection capabilities to arrive on the scene. The two British and eight US 
naval forces in the Gulf on August 2 were rapidly reinforced by the carrier battle group 
led by the USS Independence in the Indian Ocean, and by the carrier battle group led by 
the USS Eisenhower in the Eastern Mediterranean. Both carrier battle groups and their 
embarked air wings were placed under the control of USCENTCOM on August 7,  
which began the build-up of the largest naval task force since World War II.1508 
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 Maritime Prepositioning Ships (MPS) proved to be of particular value in 
supporting rapid power projection.1509 The first three MPS ships coming from Diego 
Garcia were ordered to leave for the Gulf on August 7, 1990 and arrived in a matter of 
days. The three 755 foot ships carried more cargo than would have been possible with 
3,000 C-141 airlift flights. They not only carried military equipment and cargoes, but 
maintained the equipment, made it combat ready, and off-loaded in a stream that 
allowed rapid "marry up" with the Marine personnel arriving by air. It was the Maritime 
Prepositioning Ships that allowed the 16,500 Marines of the 7th Marine Expeditionary 
Brigade to fly into Saudi Arabia, marry up with all their combat equipment, and be 
combat capable by August 25, 1990. 
 Naval forces played a major role in deploying land forces. Sealift carried 95% of 
all the cargo used to equip and supply the US and European land forces. The US Navy 
deployed a total of 11 afloat prepositioned ships (APS) with ordnance, fuel, and supplies 
for the Army and Air Force plus one carrying a field hospital. A total of thirteen 
Maritime Prepositioning Ships (MPS) were eventually deployed from Diego Garcia, 
Guam and the Atlantic, and carried the unit equipment and supplies for three USMC 
expeditionary brigades and two hospital ships that were deployed to the area.   
 The Navy made extensive use of a force of eight SL-7 fast sealift ships and of 40 
of the 96 ships in its Ready Reserve Force (RRF). About 75% of all US military cargoes 
were carried on this force. Only 4.4% of the cargo that they carried went to the US Navy 
forces in the Gulf. The US military Sealift Command (MSC) delivered more than 2,000 
tanks, 2,200 armored vehicles, 1,000 helicopters, and hundreds of self propelled artillery 
weapons.1510 
 At the peak of Desert Storm, the US deployed six carriers and a total of more 
than 165 ships.1511 Allied nations deployed more than 65 ships to Southwest Asia, 
including those in the Red Sea and Indian Ocean.1512 These forces included surface 
combatants from the Southern Gulf navies, Argentina, Australia, Canada, Denmark, 
France, Italy, the Netherlands, Norway, Spain, and the United Kingdom. The British, 
Kuwaiti, Spanish, Saudi, and US navies engaged in offensive anti-surface warfare 
against the Iraqi Navy. The Southern Gulf navies patrolled their coastal waters, and 
other Coalition navies provided fleet defense and protected logistic ships and carriers. 
For example, France placed one frigate under US operational control on February 15 to 
provide escort missions for logistic ships, although it was not authorized to carry out 
offensive operations.1513 
 Coalition naval forces were placed under the command of USNAVCENT as the 
Coalition naval commander, and performed a number of combat roles in addition to 
maintaining sea control , attacking Iraqi naval forces, and supporting the countermine 
campaign. As has been discussed in Chapter Seven, naval forces launched cruise 
missiles in support of the air campaign and strategic bombing. They played a major role 
in both the defensive and offensive air campaign. They, provided naval gunfire support, 
and an amphibious capability that played a major role in tying substantial amounts of 
Iraqi land forces to coastal defense positions, and also provided a contingency capability 
to seize a line of communication into Kuwait. 

The Role of Naval Airpower in the Air Campaign 
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 Although the Coalition did not need to rely on the unique capabilities of sea-
based air forces during Desert Storm, Chapters Six and Seven have shown that it relied 
heavily on carriers and on naval air forces. The US Navy initially deployed three carriers 
with a total of 60 F-14s, 60 F/A-18s, 45 A-6Es, 15 EA-6Bs, and 30 S-3s, for a total of 
210 aircraft. By Desert Storm, it had deployed a total of six carriers with 100 F-14s, 10 
F/A-18s, 95 A-6Es, 24 A-7Es, 26 EA-6Bs, and 50 S-3s, for a total of 395 aircraft. The 
USMC air wing had 72 F/A-18s, 60 AV-8Bs, 20 A-6Es, 15 EA-6Bs, 24 OV-10s, and 24 
KC-130s for a total of 215 aircraft. The Marines also had 325 helicopters, including 50 
AH-1Ws, 25 AH-1Js, 50 UH-1s, 120 CH-46s, and 80 CH-53s.1514 
  The US Navy and USMC each flew more sorties than the two largest allied air 
forces combined, and they flew a total of nearly 30% of all US sorties and 25% of all 
Coalition sorties. As Table 10.1 shows, US Navy aircraft flew a total of 18,303 sorties 
by the time Desert Storm ended, or 18% of all US sorties flown, and 16% of all sorties 
flown during the Gulf War. US Marine Corps aircraft flew a total of 10,683 sorties 
during Desert Storm or 11% of all US sorties flown, and 9% of all sorties flown during 
the Gulf War.1515 
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Table 10.1 
 

The Impact of US Navy and Marine Corps Forces on the Air Campaign 
 
Major Combat Missions 
                                                         Strike Attack______________ 
 Country                   Interdiction                             Air Support                      Counter-Air___            TOTAL        
                       Interdiction   Battlefield  Total       CAS     FAC     Total     Defensive  Offensive  Total          
 
US 
   Navy 5,060 0 5,060 21 0 21 4,245 1,936 6,181 11,262 
   Marine Corps 4,015 249 4,264 2,937 1,019 3,956 0 757 757   8,977 
   Total Naval 9,075 249 9,324 2,958 1,019 3,977 4,245 1693 6,938 20,239
  
Total US 32,863 785 33,648 4,427 1,701 6,128 8,803 9,115 17,918 57,693 
 
Total Coalition 36,717 1,560 38,277 4,427 1,701 6,128 13,075 10,670 23,745 68,149 
 
Electronic Warfare and C3 Missions 
 
                                        Reconnaissance                               C3____    ____        Electronic Warfare___         
                       Recce    SLAR   Observ.   Total    ABCCC  Early      C3    Total    ECM     ESM   EW    Total 
                                                                                     Warning 
US 
  Navy 1,190 0 241 1,431 1,143 0 0 1,143 5 260 0 265 
  Marine Corps      ___ 3 0 0 3 157 0 0 157 0 17 326 343 
  Total Naval 1,193 0 241 1,431 1,300 0 0 1,300 5 277 326 608  
 
Total US 2,064 147 683 2,894 1,501 379 24 1,904 11 1,014 1,813 2,838 
 
Total Coalition 2,406 147 683 3,236 1,501 464 24 1,989 11 1,094 1,813 2,918  
   
Refueling and  Support Missions 
   
                                Refueling________ 
                       Refueling     Tanker  Total       Airlift     Special   Support   Training    Surface  Other   GRAND 
                                                                               Forces                                  CAP               TOTAL 
US 
   Navy 0 2,782 2,782 0 3 41 262 198 916 18,303  
   Marine Corps 453 8 461 9 1 714 14 0 4 10,683  
   Total Naval 453 2,790 3,243 9 4 755 276 198 920 28,986  
 
Total US 11,533 2,790 14,323 17,657 946 1,022 526 198 1368 101,370 
 
Total Coalition  13,105 2,790 15,895 22,064 948 1,071 686 238 1,466 117,838 
 
Note: The data cover the period from January 16, 1991 to February 28, 1991. There are significant 
national differences in definition, and some countries do not report special forces and support sorties. 
ABCCC = airborne battlefield command and control center. ECM = electronic countermeasures. ESM = 
electronic support measures or intelligence. C3 = command, control, and communications. CAP = combat 
air patrol  SLAR = side looking airborne radar. 
Source: Adapted by the author from the data in Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, 
Volume V,  Washington, US Air Force/Government Printing Office, 1993. The data are generally selected 
from the tables on pages  232-233, although some data and categories are modified to reflect different data 
in pages 235-386. 



Lessons of the Gulf War 706 

 
The Strengths and Weaknesses of Naval Air Power 

 US Navy carrier aircraft flew 288 sorties on the first day of Desert Storm. Carrier 
aircraft played a major role in providing air cover for naval and amphibious forces, and 
the southern Gulf states, and delivered 80% of the HARM missiles fired in Desert 
Storm.1516 They performed a large number of the electronic warfare missions for the 
Coalition, and EA-6Bs played a major role in providing electronic warfare escorts for 
the strategic bombing effort. While data bases differ on the details of sortie rates and 
allocations by mission, 199 of the 444 US Navy combat aircraft operating from US 
carriers were strike-attack aircraft that flew about 30-35% of the power projection 
missions during the Gulf War, a figure which is roughly proportionate to the number of 
these aircraft as a percent of the total force.1517 
   USMC air forces normally acted as land-based forces flying out of fully 
supported air bases, rather than as amphibious expeditionary forces. Only 26 USMC 
AV-8Bs operated from carriers during the Gulf War, and some of these deployed to land 
once the ground campaign began. USMC aircraft did, however, amount to roughly 17% 
of the total tactical aircraft deployed that could deliver air-to-ground ordnance, and they 
flew a very high number of the actual  strike/attack sorties -- close to 40%.1518 Many 
were forward-based on poor or unimproved airfields, and this basing posture allowed 
them to maintain a high sorties rate and reach an exceptionally high amount of total 
ordnance drooped per aircraft. The Marines also demonstrated the value of a V/STOL 
aircraft like the AV-8B, confirming the lessons of the Falklands conflict. 
 The total contribution of US Navy and US Marine Corps forces in terms of the 
number and types of offensive weapons delivered is shown in Table 10.2, and it is 
obvious that naval aircraft played a major role in supporting the land campaign. Both US 
Navy and US Marine air operations aircraft did, however, reveal a number of problems 
which are already leading to significant changes in each service:1519 

o  US Navy and USMC air warfare planning and training had focused on small 
to mid-sized operations that emphasized action that was independent from US 
Army and Air Forces. The US Navy had emphasized a "forward strategy" based 
on attacking the Soviet Union. It had not adequately trained or organized to 
support amphibious operations in major regional conflicts, and it had allowed 
itself to become decoupled from the emphasis that the US Army and Air Force 
placed on many aspects of jointness in the AirLand battle. This experience has 
helped lead the US Navy to shift from a maritime strategy centered around a 
unilateral conflict with Soviet naval forces to power projection and jointness, and 
to a new emphasis on cooperation with the USMC in emphasizing amphibious 
operations.1520 
o This pre-Gulf War focus on maritime strategy and small contingency 
operations (CONOPS) meant that Navy and Marine air units required changes 
in C4I/BM and training for a large AirLand campaign, and shifts in tactics, 
aircraft equipment, and munitions. Navy and Marine air forces now receive far 
more training in joint warfare. 
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o The US Navy and US Air Force had allowed their forces to evolve with 
different C4I/BM systems and equipment. The US Navy was not organized or 
trained in integrated JFACC operations with the USAF, could not fully exchange 
secure data with the USAF on a real time basis in using the ATO, and often 
faced the problem that its communications systems were limited to 64 and 75 
baud when it needed 2,400, 4800, and 9600 baud.1521 In a war dominated by land-
based air power, this limited the flexibility of carrier air power -- although just 
the opposite situation might have occurred if the air war had begun in August, 
when carrier air power was dominant. As has been described earlier, these 
C4I/BM problems have led to major changes in the US Navy's C4 system, and in 
its emphasis on joint operation of the JFACC and ATO system. 

o US Navy carriers and command ships needed improvements to their C4I/BM to 
handle high intensity strike operations against land forces. They had not been 
adequately designed and modernized to meet the needs of high intensity 
operations like Desert Storm.1522 For example, the Navy concluded after the war 
that it needed a computerized system to assist in ATO and air mission planning 
similar to the three USAF Computer Assisted Force Management Systems 
(CAFMS) used to support the JFACC. The CAFMS included a central computer 
and 20 terminals and could handle very high volumes of planning information. In 
contrast, the US Navy lacked the software and communications to deal with the 
flood of data that it was receiving. It ordered CAFMS terminals for its carriers 
after the war to make them fully interoperable in using ATO data from the Air 
Force, and began to upgrade many aspects of its Tactical Environmental System, 
Naval Intelligence Processing System, radars, computers, and identification 
systems.1523 
o The US Navy was not fully prepared for coalition warfare in which allied ships 
played a limited role in protecting US ships and carriers. The US had grave 
defects in mine countermeasure capabilities that will be described shortly, 
although these defects had little impact on carrier operations. More significantly, 
only Western ships could communicate using the Link 11 network, and it rapidly 
became apparent that effective UHF satellite multiple subscriber access systems 
were needed. The US provided the AN/USC-43(v) advanced narrow-band digital 
voice terminal equipment to deal with these problems. The UK furnished 
"Brahms", a system for providing secure speech capability over commercial 
satellites. The US also introduced Have Quick II frequency hopping radios, and 
improvements were make to US and British IFF systems to reduce the risk of 
friendly fire. What could not be fully addressed was providing integrated 
C4I/BM capability for the US Navy to operate in full cooperation with advanced 
allied navies to cooperate in activities like mine countermeasures, anti-ship 
missile defense, targeting, etc.1524   
o The US Navy F-14s had interoperability problems with the USAF F-15Cs. The 
F-14 units were not trained or equipped with compatible equipment to allow 
them to cooperate with the USAF in beyond visual air combat in a dense air 
combat environment. 



Lessons of the Gulf War 708 

o The Navy experienced deployment problems with its carriers, and range 
problems with its aircraft. The Navy was very reluctant to deploy carriers 
forward into the Gulf, and they had to be kept out of the range of Iraqi missiles, 
aircraft, and mines. This presented range problems for naval aircraft, since 
carriers in the Gulf were still 500 NM miles from many Iraqi strategic targets, as 
were operations from carriers in the Red Sea, which were 650 NM from such 
targets. It can be argued that these problems were often contingency specific, but 
it became clear that US Navy aircraft like the F/A-18C/Ds were often range-
payload limited even with external fuel, and that both the F/A-18s and A-6s had 
to place heavy reliance on USAF tankers for refueling. Rear Admiral Jim A. Lair, 
Director of the US Navy's Tactical Readiness Division, recognized this lesson 
shortly after Desert Storm,  and stated, "The F-15E Strike Eagle emerged as a 
super platform and the F-117A did very well. Our future naval aircraft will have 
to be a multirole aircraft like the F-15E, and we need to have some sort of stealth 
aircraft as a follow-on to the A-12."1525 
o The Navy experienced serious problems in its development of long range strike 
aircraft.  The US Navy had canceled programs to produce an upgraded version 
of the A-6 long before the Gulf War to help fund development of a new stealth 
attack fighter called the A-12. Since the Gulf War, the Navy has decided not to 
procure a stealth strike aircraft, or any aircraft with the range of the A-12 -- 
which had a nominal unrefueled strike radius of 700 NM. It also intends to 
withdraw its A-6s from service by 199, although these are long range strike 
aircraft which have a mission radius of 390 NM unrefueled, and a mission radius 
of 696 miles with external fuel. Its F-18C/Ds have mission radiuses as short as 
160 NM with internal fuel and 375 NM with external fuel. The Navy's answer is 
to buy the F-18E/F with about twice the mission radius of the F-18C/D, and 
provide attack capabilities for the F-14D, which would have a strike radius of 
470-580 NM.1526 It is far from clear that this mix of aircraft will give Navy 
carrier aircraft the future range-payload and lethality needed for a major regional 
conflict against an air force that is properly trained and equipped to use advanced 
fighters like the MiG-29, Mirage 2000, or their successors.1527 The cruise missile 
and SLAM may be partial substitutes for long-range strike air power, but this is 
questionable unless cruise missile targeting and lethality experience major 
changes. Currently programmed changes such as adding a hard target penetrator 
warhead, improved mission planning, and a possible imaging seeker to the cruise 
missile may help, but cannot replace long range strike aircraft.1528 
o Like all of the Coalition air forces, including the USAF, the US Navy and 
USMC aircraft lacked adequate precision strike and night/all-weather aircraft 
capability. As Table 10.2 shows, the Navy underestimated the need for laser 
designators and laser-guided bombs, and smart ordnance capable of supporting 
stand-off precision attacks.1529 This is a major lesson of the war and one the US 
has acted on. As has been discussed in Chapter Seven, the US Navy and USMC 
aircraft already have three to four times the precision strike capability they had 
during the Gulf War. The Navy is also buying the F/A-18E/F and providing the 
F-14 with an air-to-ground capability, and the Marine Corps plans further major 
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upgrades in its F-18s and AV-8Bs. The two services are procuring advanced 
precision weapons like the JDAM, JSOW, SLAM P3I, TLAM BIP, TSSAM, and 
Harm Block IV.1530  
o The Navy had significant problems in performing adequate land 
reconnaissance and battle damage assessment. The Navy had 17 F-14s, 
equipped with the tactical-air reconnaissance pod (TARP), which played a major 
role in acquiring battle damage data during the war, but these system had 
important  limitations. The TARP is 12 feet long and weighs 1,700 pounds. It 
contains two cameras and an infrared sensor. The system consists of one KS-87 
frame camera, one KA-99 panoramic camera, and one ADD/5 infrared system. 
On some missions, the KA-99 was replaced with the long range KA-153 frame 
camera, which provides high resolution over a viewing field that stretches from 
10-15 miles. The TARP system is suited for day-time good-weather damage 
assessment, but has no downlink, and film must be developed and returned to 
base. This limitation severely reduced the ability of the F-14 with TARPs to 
provide near real-time reconnaissance data.1531 The fact that reconnaissance 
platforms that must return for processing are outdated, and that modern warfare 
requires real time secure data links is a lesson of the war. 
o Although US Navy and USMC used F/A-18Ds and UAVs for reconnaissance 
and targeting with considerable success, neither service had properly organized, 
trained, or equipped its air units for intelligence collection and reconnaissance 
in support of extensive operations against armored and artillery forces, or for 
effective battle damage assessment. 1532  Neither had an effective means of 
transmitting and receiving joint imagery data.1533 These problems, however, were 
defects that the US Navy shared with the USAF, USMC, and every other 
Coalition air force. (see Chapter Six). US Navy and USMC air units also 
received the same lack of effective intelligence support from US national 
intelligence agencies as the USAF, US Army, and USMC land units.1534 The US 
Navy and USMC concluded that there was a need for major improvements in 
these areas as a lesson of the Gulf War, and has already developed a new C4I, 
surveillance, electromagnetic warfare, and command and control warfare (C2W) 
architecture to try to correct these problems.1535  
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Table 10.2 
 

Weapons Delivered by US Navy and USMC  
Aircraft and Ships During Desert Storm 

 
              Precision Weapons                                               Unguided Weapons 
Type                           Number         %                Type                                         Number           % 

Harm 895 47 Mark 82 17,730 30 
Laser Guided Bomb 880 46 Mark 83 18,619 31 
Walleye 133 7 Mark 84 1,962 3 
SLAM ___7 - Rockeye/APAM 21,746 36 
 1,915 100  60,057 100 
     
Tactical Air Launched  
Decoys (TALD) 137  Grand Total Air 61,972 
Tomahawk Cruise Missiles   Precision as a % of Total 97% 
(TLAM) 282  Unguided as a % of Total 3% 
 
 
Source: Adapted by the author from data in The Shield and the Storm: Naval and Marine Corps Aviation 
in the Gulf War, Association of Naval Aviation, Falls Church, Virginia, 1991, pp. 30-31. 

  

The Importance of Air Defense Operations By Naval Air 
 Iraq never had the time or capability to challenge Coalition combat air patrols 
over the Gulf, and the relative air combat capability of the F-14 and other aircraft in 
providing counter air capabilities over the Gulf was never tested in combat. The only 
Iraqi air attacks that challenged the air defense effort over the Gulf occurred on January 
24, when two Iraqi Mirage F-1s attempted to attack the Saudi oil facility and port at Ad 
Dammam. An E-3A directed four Saudi F-15Cs to intercept the Iraqi aircraft long before 
they reached their target, and a Saudi pilot shot down both aircraft.1536 
 Carrier-based combat air patrols did, however, provide a key part of the air 
defenses for the Southern Gulf states and the Coalition air forces in the Gulf, and this 
naval air effort was supported by surface vessels. During Desert Storm, the forces in the 
Gulf included a total of four aircraft carriers, and 21 other surface combatants -- six 
Aegis and three NTU cruisers, and 12 Australian, British, Italian, Spanish, and US 
destroyers and frigates.  
 Carrier-based combat  air patrols had to be maintained continuously throughout 
the war. While Iraqi Air Force anti-ship capabilities were limited, the short distances in 
the Gulf precluded long range warning and the use of layered air and SAM defenses. 
Iraq had 32 Mirage F-1s capable of firing two Exocets each, four B-6D long range 
bombers with air-to-surface Silkworm missiles, 25 Su-24s capable of firing AS-7, AS-9, 
and AS-14 missiles, and Super Frelon helicopters that could fire two Exocets. 
Accordingly,  about 21% of all the 18,303 sorties flown by US carrier-based aircraft 
during the Gulf War were air defense sorties. F-14s flew 67% of these sorties, and F/A-
18s flew 33%. Canadian CF-18s supported this mission by covering one of the Persian 
Gulf combat air patrol zones throughout the war.1537  
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 There have been charges since the war that US carrier fighters did little more 
than protect the carriers, and debates over exactly how many sorties were flown in to 
protect US naval forces versus other areas. The data in Table 10.1 do not firmly resolve 
this issue, but they do make it clear that naval air flew a maximum of 4,245 defensive 
sorties over all areas, or about 23% of all sorties flown. Aircraft like the F/A-18, A-6, 
and EA-6 allocated virtually all of their sorties to the support of offensive operations or 
air defense of other forces.1538   
 Naval counter air operations over the Gulf were also an important part of the 
overall air defense effort. The F-14 aircraft may not have been involved in significant 
air-to-air combat, but they provided air defense for the carriers aircraft were part of an 
overall Coalition air defense effort that maintained air surveillance over the Gulf, the 
Gulf of Oman, and the Arabian Sea. F-14s and E-2Cs detected, identified, intercepted 
and engaged or escorted all hostile or unknown aircraft entering the surveillance area. 
They provided air combat protection for Coalition forces operating in the area, and they 
helped provide air control and deconfliction for the Coalition aircraft operating over the 
Gulf. F-14s were also used in the TARPs missions discussed earlier, to provide air cover 
and escorts for USN and USAF aircraft in land attack missions, to support strikes during 
the Scud Hunt, and provide strike support in the form of both sweeps and combat air 
patrols.1539 
 As has been discussed in Chapter Six, active air defense is a vital aspect of air 
operations, and one might as well accuse other Coalition air forces of wasting massive 
numbers of sorties to protect an empty desert or accuse the US Navy of wasting sorties 
to protect the sea. Neither accusation is a valid lesson of the Gulf War, but the value of 
improved economy of force is a different matter. Procuring the F-18E/F, and upgrading 
the F-14D with a strike/attack capability, will provide dual capability and allow 
resources to be shifted more effectively between the air offense and air defense missions. 
At the same time, it will present problems in terms of giving naval air a strike/attack 
capability suited to deep strikes against defended targets . 

The Role of Surface Ships and Land-Based Aircraft in Air Defense, 
Reconnaissance, and Intelligence 

 Surface based ships played a major role in controlling air operations over the 
Gulf. Two ships -- the USS Bunker Hill and the USS Worden -- alternated as commander 
of the anti-air warfare mission. The Bunker Hill  helped control part of more than 65,000 
combat sorties with no accidents or engagements between friendly forces. The Worden 
deconflicted some 15,000 sorties returning from missions. This involved the operation 
of 17 different types of US aircraft plus aircraft from six allied nations. At the same time, 
Bunker Hill and Worden coordinated data from the radar pickets and other collectors in 
the Gulf, and shared data with the E-3A AWACS. The US established high frequency 
radio data link for sharing anti-air warfare data between all Coalition forces in the Gulf 
and a theater-wide data link to the AWACS and Coalition air defense ground stations.  
 US Navy E-2C all-weather carrier-based airborne warning and command and 
control aircraft also played a role in air C4I/BM. At least one E-2C was in the air 
continuously during both Desert Shield and Desert Storm. The E-2Cs functioned well, 
although their radar range was limited by land clutter and weather effects.1540 In addition, 
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the US Navy flew land-based P-3C Orions in maritime patrol missions in a joint effort 
with British Nimrods and French Atlantiques. P-3Cs played a major role in intercepts 
during Desert Shield, and flew 65 hours of fleet support per day during Desert Storm. 
They helped control naval attack aircraft, and used their APS-137 synthetic aperture 
radars both to acquire and identify long range naval and air targets. Land-based EP-3E 
intelligence/reconnaissance aircraft flew missions from Bahrain and Turkey.1541 

Lessons About the Future of Naval Air 
 The most important lessons the Gulf War teaches about naval air forces are not 
related to the details of naval air operations, but rather to the broader issues affecting air 
power that have been discussed in Chapters Six and Seven. When the strategic focus of 
sea power changes from sea control to the support of the AirLand battle, as it has with 
the end of the Cold War, the test for naval air power becomes its ability to defeat land-
based enemy air power, to carry out strategic and interdiction bombing, to support the 
AirLand battle, and perform related reconnaissance, BDA, and intelligence missions.  
 Seen from this perspective, both US Navy and USMC airpower had two 
significant defects during the Gulf War. They were not fully interoperable with the US 
Army and US Air Force in conducting the AirLand battle, and they were not organized 
at the start of the war to support mid to high intensity combat, in strikes outside littoral  
or coastline areas. Both of these weaknesses are important lessons of the Gulf War. 
 The US Navy and USMC have clearly learned the first lesson. Since the Gulf 
War, they have modified their C4I/BM and training methods to become far more 
interoperable with the US Army and US Air Force, to prepare for the transition from 
initial power projection by sea (where the Navy may manage the JFACC and ATO 
process) and for major reinforcement by land-based air power (where the USAF may be 
the manager).  
 It is less clear that the US Navy and USMC have learned the second lesson. The 
US Navy has been constrained by resources, and by its own major program failures. Its 
mishandling and cancellation of the A-12 and A-X programs means that it will not have 
an advanced long-range all-weather precision strike/attack aircraft to replace the A-6 
until well after the year 2010. At a time when the Gulf War shows that the battlefield is 
expanding in depth, and that Third World nations are acquiring more lethal anti-ship 
missiles, it is becoming dependent on the F/A-18E/F -- a follow-on version of the F/A-
18C/D, and as yet unspecified programs to provide a limited attack capability to the F-
14. If is far from clear that this program will give the Navy the "deep strike" capability 
that it needs to carry out highly effective interdiction and strategic missions in major 
regional conflicts and it has no technical or tactical justification. It is a program that 
events have forced upon the Navy through its own mismanagement.  
 The situation with the US Marine Corps is different. As Chapter Seven has 
discussed, the Marine Corps is making modifications to the key aircraft in its Air Wings 
that are logical extensions of the lessons of the Gulf War, and which are similar to those 
that the USAF is making in its aircraft. The Marine Corps has, however, chosen to keep 
its ground forces light and limited in sustained land warfare capability in order to 



Lessons of the Gulf War 713 

maintain a force of three Marine Expeditionary Forces during a period of declining US 
defense expenditures.  
 The Marine Corps did obtain the transfer of additional tanks from the US Army 
in 1994, at the expense of the Army Reserve and National Guard. This still, however, 
leaves the Marine Corps heavily dependent on the US Army for armor and artillery 
reinforcements if it should become involved in mid to high intensity warfare. The Gulf 
War indicates that such plans could place the Marine Corps in a conflict where there 
would not be time for the Army to reinforce, and where Marine air power would have to 
try to compensate for the land of tanks, M-2-like fighting vehicles, and artillery strength 
in Marine forces. It is far from clear that the planned configuration of Marine air wings 
will meet such a need, and the Marine Corps might either need the ability to massively 
reinforce the wing that it sends to support a given division, or obtain such support from 
the USAF. If the Navy's mismatch is one in long-range strike power, the Marine 
mismatch is one in the ratio of land to air power.  

Naval Missile Strike Capabilities 
 As Chapter Seven has discussed, the US Navy introduced two new long-range 
sea-to-land missiles during the Gulf War that offer a potential solution to some of its 
long range air strike problems: The Tomahawk or TLAM, and the Standoff Land Attack 
Missile or SLAM. US Navy forces launched a total of 282 Tomahawk cruise missiles 
from two battleships, nine cruisers, five destroyers, and two nuclear submarines.1542 
They launched 100 of these missiles in the initial barrage on Iraq, and a total of 216 by 
the end of the second day.  
 Both the TLAM and SLAM exhibited problems during these strikes, but both 
systems showed that naval forces could use missiles to attack land targets at long ranges, 
and with high survivability and stealth.  The Tomahawk, in particular, proved that it 
could provide a platform capable of striking deep into the territory of hostile powers, 
without risking a pilot or requiring complex strike packages of aircraft, and could hit 
targets with a comparatively limited risk of inflicting serious collateral damage. 

The Tomahawk 
 There are several versions of the BGM-109 Tomahawk, or TLAM missile, 
including a ship attack missile with homing features to attack fast maneuvering ships, 
and a nuclear version that can strike against land targets at ranges up to 1,500 miles. The 
version used in the Gulf War was the land attack missile, which is launched by surface 
ships and submarines.  
 This version of the Tomahawk has a 1,000 pound warhead, a range of 
approximately 700 nautical miles (possibly 805 miles in the Block II version), and a 
weight of 3,200 pounds. It is 20.5 feet long, has a 21 inch diameter, and a wing span of 
8.58 feet. Its speed is in the high subsonic range -- Mach 0.5 to 0.75. It uses an air 
breathing turbofan engine, with an attached solid propellant booster. The booster 
launches the missile until the turbofan takes over for the cruise portion of flight when 
the weapon reaches altitudes of 100-300 feet. The missile can then fly at a high or low 
altitude approach to the point where it begins to fly using terrain following guidance. 
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The high altitude approach increases range, but also increases the possibility of radar 
detection.1543  
 The land attack version of the Tomahawk uses two guidance systems to navigate 
by comparing stored digital ground images with actual ground points along its flight 
path. Its overland route is mapped out before the mission by theater planners using data 
from the Defense Mapping Agency. Programming the missile's flight from ship-to-shore 
is done aboard ship. Primary guidance is then provided by a terrain-contour-matching 
system (TERCOM) -- which is the only guidance system in the nuclear armed version. 
The TERCOM compares a stored map reference with the actual terrain to determine the 
missile's position, and then provides course corrections. TERCOM does this by using a 
radar altimeter to produce terrain profiles at preselected points along the route. These 
profiles are compared with the reference maps in the guidance computer to determine if 
flight corrections are needed. Each TERCOM update increases the precision of the 
missile's flight. 
 Conventional strikes of the kind made during the Gulf War, however, require 
more precise guidance than nuclear strikes. This guidance is provided by the addition of 
a digitized scene matching area correlation (DSMAC) system. The DSMAC system 
produces digital scenes of natural and man-made terrain features, compares these data 
on the ground below the missile with digitized data in its memory, and directs suitable 
course corrections.  
 The DSMAC seems to have given the versions of the Tomahawk, deployed in 
the Gulf War, a true total mission CEP of around 18 meters, although 10 meters is 
sometimes claimed. The DSMAC does, however, have a number of important 
limitations. It does not look forward to "see" its target or home in on it; it instead 
detonates at a preset time after it detects its last way point. It requires a relatively high 
contrast target for reliable flight, and uses a strobe at night to illuminate the ground for 
comparisons with its optical memory. Smoke, night, and unexpected changes in ground 
contrast, from causes like snow or flooding, can affect its performance.1544 
 The Tomahawk has a small radar cross section and emits little infrared heat from 
its engine. If the missile functions perfectly and is properly programmed, it can function 
in most weather, and in any visibility conditions. It can do so only limited chance of 
detection or shoot down, and low collateral damage. While it can be detected from 
above by aircraft Doppler radars, the radar cross section of the TLAM or USAF 
CALCM are so small that they cannot be tracked at low attitudes by active and semi-
active radar guided missiles. The Tomahawks can also fly under the radar coverage of 
most air defense, surface-to-air missile, and radar-guided anti-aircraft systems.1545 
 Three types of Tomahawk conventional attack warheads were used during Desert 
Storm. The C model had a unitary 1,000 pound Bullpup unitary high explosive blast and 
fragmentation warhead. The C model can attack a target in three ways: flying straight 
into the target, detonating above the target, and or diving down to the target. It can 
destroy lightly hardened targets. The D model has a cluster warhead containing 166 
BLU-97/B combined effects bomblets in 24 packages which can be dispensed to attack 
multiple targets. These bomblets weigh about 3.4 pounds each and are roughly the size 
of a soft drink can.1546 A third variant is reported to have been packed with long strands 
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of carbon fiber which were used to short out the power transformers and lines at key air 
defense and other command and control facilities.   
 The UN Navy used Tomahawk to attack a variety of targets during the war. 
These targets included command and control targets, chemical and nuclear weapons 
facilities, surface-to-air missile sites, and low frequency radar sites of the kind with the 
best detection capabilities against the F-117A, command and control centers, and 
Saddam Hussein's presidential palace.  
 Most of the cruise missile strikes during the war took place during the first two 
days, when Iraq still retained significant air defense capability. The cruise missile 
offered a means of hitting key targets without risking a pilot. The Navy fired nearly 100 
Tomahawks during the initial hours Desert Storm, beginning with a firing by the Aegis 
cruiser San Jacinto on January 17, 1991.1547 The USS Wisconsin served as the cruise 
missile strike director for the Gulf, firing 24 missiles in the first two days of Desert 
Storm. The two submarines launched six missiles and a single surface ship -- the 
destroyer USS Fife, launched 58 missiles.1548  
 By the time the first 24 hours of the war were over, the US Navy and the USAF 
had used a total of 137 TLAMs and CALCMs. A total of 24 missiles were aimed at 
leadership targets, and 54 missiles attacked strategic targets like chemical and oil 
facilities. A total of 42 missiles were used to attack power generation facilities, many 
directly associated with tactical capabilities like air defense command and control, and 
17 missiles attacked command and control facilities with immediate tactical value. A 
total of 79% of the night firings of cruise missiles took place during the first 24 hours of 
the war. By the second 24 hours of the war,  missions began to change. The USAF did 
not fire additional CALCMs, and all Tomahawk strikes were during daylight. They 
included strikes on leadership facilities, oil, electric power facilities, oil facilities, and air 
defense facilities. Restrikes had already begun against electric power facilities.1549 The 
Navy had fired a total of 216 missiles by the end of the second day, or nearly 25% of its 
total inventory.1550 
 As Table 10.3 shows, the US Navy used -- or attempted to use -- a total of 288-
298 Tomahawks by the end of the war. A total of 282 missiles were actually launched, 
attained cruise flight, and proceeded towards their targets. Out of this total, 226  were 
timed for daylight impact, and 56 were timed to hit at night.1551 This emphasis on 
daytime strikes allowed the Coalition to continuously attack well-defended targets by 
using the cruise missile during the day and the F-117A at night. The US Navy also used 
the missiles equipped with carbon-fiber warheads to try to disable Iraqi electric power 
plants, and blind Iraqi command and air defense facilities early in the war. These 
weapons showered outdoor and switching areas with long rolls of fine carbon fibers to 
create massive short circuits, and some reports indicate they temporarily shut down 
critical facilities.1552 
 As has been noted in Chapter Seven,  it is clear that the Navy successfully 
launched 282 out of 288 missiles, 64% of which were launched during the first 48 hours. 
This was a 92% successful launch rate. The Tomahawk was the only Coalition weapon 
that could strike Baghdad in daytime without risking a pilot and air plane.1553  
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 The US Navy initially claimed that 85% of the missiles hit their targets, but this 
claim later proved to be grossly exaggerated, and said nothing about whether a "hit" 
produced a "kill," or caused significant damage.1554 Later studies of the Tomahawk by 
groups like the Center for Naval Analysis found after the war, however, that the TLAM 
had a far lower success rate for the system than the Navy first claimed. These studies 
have never been released, but  interviews indicate that it found that about 50% of the 
TLAMs fired during the Gulf War hit within 10-18 meters of their target, and about 7-
15% probably inflicted meaningful damage on the target.1555 The Department of Defense 
study of the war notes that problems occurred with the TERCOM mapping data and the 
quality of the target imagery, and that the weapons available for use in the Gulf War 
were Block II weapons, although the need for a Block III upgrade had already been 
recognized and was scheduled for deployment in 1993.  
 The study notes that,1556  

"An assessment of the TLAM's effectiveness -- its success in reaching and 
damaging the intended target -- is much more difficult to determine because of 
incomplete battle damage assessment data and the inability to distinguish 
missile damage from damage caused by other assets, including other 
Tomahawks...Tomahawk was sometimes used to disrupt functions in a target 
facility, rather than damage the facility." 

 There were other problems in the way the Tomahawk was employed. At least 
three missiles were used against radar sites where they had little prospect of doing 
critical damage because their warheads lacked the necessary lethality over wide areas.1557 
However, many cruise missiles were directed at targets where they were not employed 
in sufficient numbers to produce decisive damage, and some later turned out to have 
been directed at targets of little military effectiveness.  
 Even when missiles hit hardened or semi-hardened targets accurately enough to 
produce some damage, the damage was sometimes superficial and of little military value. 
As is discussed in Chapter Eleven, the missiles directed against chemical warfare plants 
and facilities had little impact on Iraqi war fighting capabilities, even if they hit and 
severely damaged their targets, and 13 missiles were wasted in an effort to suppress 
Scud launch activity while direct air strikes could be organized. All carried out pointless 
attacks on Scud launch facilities that had no missiles and which had already been 
attacked by other systems.1558  
 These problems have led to a great deal of revisionist criticism since the war, 
particularly after some highly publicized failures in cruise missile strikes against Iraqi 
targets following the Gulf War. In January, 1993, the US fired a total of 45 missiles -- 44 
of which hit in the target area -- against an Iraqi "nuclear" target that had already been 
stripped of most of its nuclear capabilities -- and they still did not totally destroy the 
target.  
 The US fired 24 missiles at Iraq's intelligence headquarters in Baghdad on June 
27, 1993.1559 This attack hit a building worth less than one 15th of the cost of the cruise 
missiles used to destroy it, and the resulting publicity disclosed a great deal more about 
the real world performance of Tomahawk than in previous strikes. A total of 16 missiles 
hit their aim points, if accuracy is defined as within 20 meters. Three hit somewhere else 
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in the compound, one missile strike was ambiguous, and one could not launch because 
of navigational problems. Three of the missiles missed, hit Iraqi civilian buildings, and 
produced enough collateral damage to arouse a considerable anti-American sentiment in 
Iraq, but did nothing to interfere with Iraqi intelligence. Further, Baghdad announced 
that the headquarters had been fully rebuilt on November 16, 1993.1560 
 The Tomahawk does, however, have great growth potential. The Block III 
improvements of the Tomahawk improve its weapons control system, theater mission 
planning system, and the all-up-round (AUR).  It involves launch software upgrades and 
the use of GPS to increase accuracy within its existing CEP to levels close to 10 meters. 
It provides time of arrival software to allow precise timing of missile and air strikes, 
updates the DSMAC to cover a greater area and provide more reliable and robust 
correlation, improves the engine, and the submunition dispenser, and extends range 
using a new lighter, insensitive 650-700 pound titanium-encased warhead with greater 
explosive power. The use of GPS will also greatly increase flexibility in the missile's 
attack profiles and ability to attack directly from the see or in low land-contrast areas.1561  
 A Block IV program for the period near the year 2000 may provide a wide range 
of additional improvements, including faster retargeting, better and more flexible fusing, 
and better salvo launch planning. Current options include a new mission computer, a 
computerized heat detection system to allow the missile to recognize the target at night 
or if obscured by smoke, a data link to communicate to the launch ship whether the 
missile is likely to hit the target, and a data link allowing in-flight reprogramming to 
new targets. They include improvements in accuracy to CEPs as close as three meters 
using aircraft or UAV designation, a hard target kill capability, and new sensors and 
seekers with at least some capability against mobile targets. They could include 
increased thrust rocket boost and new engine to increase range by up to 100 miles, hot 
weather-day performance, and launch depth for submarine launchings. A number of 
these improvements may also be incorporated into the on-going Block III upgrade.1562 
 Providing a seeker for the Tomahawk would greatly improve terminal accuracy 
and kill capability since the DSMAC does not look forward and "see" the target, but 
rather flies to it. Equally important, improvements in mission planning systems and 
electronics will steadily reduce the time needed for mission planning, the ability to 
launch against a wide range of targets from ships without extensive external mission 
support, and the accuracy of targeting and mission profile data.1563  As is the case with 
many US efforts to act on the lessons of the Gulf War, however, the Tomahawk program 
faces serve funding constraints and it is unclear how many of these improvements will 
be fully funded through development and deployment.1564 
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Table 10.3 
 

US Navy Use of Tomahawk Missiles During the Gulf War 
 

Date of Firing                                                                                  Missiles Fired 
17 January, 1991 122 
18 January, 1991 58 
19 January, 1991 32 
20 January, 1991 8 
22 January, 1991 8 
24 January, 1991 6 
25 January, 1991 11 
26 January, 1991 7 
28 January, 1991 2 
29 January, 1991 3 
31 January, 1991 19 
1 February, 1991 __6 
   Total 296 

  
Source: Eliot Cohen, ed., Gulf War Air Power Survey, Volume V, Part I, Washington, GPO, 1993, p. 364. 

 

 The AGM-48E Stand-off Land Attack Missiles (SLAM)   
 The US Navy A-6E and F/A-18s only fired a total of seven developmental 
SLAM missiles, but such firings are interesting because they demonstrated the ability to 
equip naval aircraft with stand-off attack munitions.1565 The SLAM has a range of more 
than 50 miles and uses the airframe, turbojet power plant, and the 488 pound high 
explosive warhead and proximity or impact delay fuse of the Harpoon anti-ship missile. 
It uses the imaging infrared (IIR) terminal guidance capability of the AGM-65D 
Maverick, the datalink capability of the AGM-62 Walleye glide bomb, and a GPS 
receiver. The seeker video is transmitted to the system operator who recognizes, 
acquires, and selects the specific aim point on the target.  
 The SLAMs used in the Gulf War were deployed from carrier-based aircraft and 
used targeting data loaded into the missile before take-off. They used GPS data, mid-
course guidance assistance, and video aim point control to provide a precision strike 
capability that locks on the target. This makes the missile autonomous after lock-on and 
minimizes collateral damage.  The SLAM's data link system allows the missile to be 
launched by one aircraft, and guided by another aircraft, normally positioned out of 
danger more than 60 miles away from the target.  
 Like many developmental weapons or technologies employed in the Gulf War, 
the SLAM was not effective. Its continuing video tracking did aid in damage assessment, 
but its AAW-9 data link pod proved to be unreliable and is being replaced by the AAQ-
13. The SLAM is also scheduled to undergo post-war test and evaluation, and a product 
improvement program that reflects a number of other problems that emerged during the 
Gulf War.1566 This program will be used to upgrade the missiles that the Navy has in 
inventory, and will increase stand-off range and the ability to lock-on to a wider range of 
targets. It will provide more effective warhead penetration capability against hard targets, 
reduce mission planning time, improve the range and reliability of the data links, and 
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anti-jam performance. The Navy has funded 514 missiles and has a procurement goal of 
700.1567 

Integrating Naval Air and Missile Strike Capabilities 
 If the US Navy has been slow to admit some of the operational problems in the 
Tomahawk and SLAM during the Gulf War, it has not been slow to draw the proper 
lessons from the war. It not only is seeking to modernize and upgrade the Tomahawk 
and SLAM, it is seeking to create an integrated capability to use both Naval air power 
and Naval missile power as part of a Navy Strike Warfare Master Plan and an integrated 
strike planning system.1568 
 This could provide a formidable potential strike capabilities are formidable. 
While the Navy has phased out its battleships, which could carry 32 TLAMs in eight 
quad box launchers, it retains many smaller ships  that can deliver larger numbers of 
missiles. During the Gulf War, the GCN-9 and CGN-38 cruisers could carry eight 
Tomahawks in two quad box launchers. The GG-47 Aegis cruisers could carry 0-122 
missiles in two 61 cell vertical launch magazines. The DD-963 destroyer could carry 
either 8 in two quad box launchers or 61 if the ship was modernized to use the vertical 
launch system. This class is being modernized so that 24 will have the VLS, and seven 
will have box launchers. The DDG-51 can carry up to 90 missiles, in one 29 cell VLS 
and one 61 cell VLS.1569 Submarines can carry cruise missiles instead of torpedoes. 
Advances in missile programming and mission planning capability will also allow such 
ships to use cruise missiles more flexibly and more accurately with progressively 
smaller electronics suites.   
 If the currently programmed improvements in the Tomahawk and its related 
retargeting capability are successful -- and if naval air power is supplemented by SLAM 
and the other joint service stand-off and "smarter" weapons described in Chapter Seven -
- the Navy will also acquire a substantial near-stealthy long-range strike capability. This 
will allow it to project power in spite of the range limitations in its strike aircraft, and do 
so without risking a pilot. Such missiles cannot currently act as a full substitute for the 
flexibility and high payloads of a manned strike aircraft, but their value is certainly an 
important lesson of the Gulf War. 

The Surface Warfare Campaign 
 The Coalition had already established unchallenged sea control over 
everything but Iraqi and Kuwaiti coastal waters during Desert Shield. It also assembled 
so much seapower by the time that Desert Storm began, that the surface warfare 
campaign was similar to using a sledgehammer to smash an ant: The Coalition 
sometimes had minor problems, but the outcome of the naval battle was never in doubt.  

Iraq's Limited Naval Capabilities 
 Iraq had never given its navy high priority, or established high training and 
readiness standards. Its navy had played a negligible role during the Iran-Iraq War, and 
had been allowed to decline in readiness immediately after the war because it was 
awaiting delivery of major new ships from Italy. When Iraq invaded Kuwait, it had 
limited port facilities and access to the Gulf. Its main port facilities were concentrated 
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near Basra, along the Shatt al-Arab, at Az-Zubayr, and Umm Qasr. Iraq was able to use 
its off-shore oil terminals at Khawr Al Amaya and Mina Al-Bakr as bases for limited 
helicopter and small craft operations, but these were near the coast and had little 
strategic value.    
 The Iraqi Navy was able to carry out some missions during Desert Shield, 
when it could operate freely in coastal waters. Iraq used its navy to patrol the coast and 
occupy several islands, and lay thousands of mines.1570 It succeeded to the point that its 
mine fields helped discourage a Marine Corps amphibious attack and damage to several 
US ships. 
 Once the fighting began Iraq's navy had no capability to survive the mix of 
air and naval power that the Coalition could bring to bear. The Iraqi navy's only major 
combat ships consisted of an obsolescent Yugoslav 1,850 ton training ship called the Ibn 
Khaldun or Ibn Marjid (507), and six Osa II and two-three Osa I-class guided missile 
fast attack craft. The frigate had no combat capability, and the Osas had serious 
limitations. The Soviet-built Osa I and II were capable of speeds up to 40 knots, 
although the Osa II is more powerful and slightly faster than the Osa I.  
 The speed and maneuverability of patrol boats had little value, however, 
against naval forces armed with modern anti-ship missiles supported by aircraft. The 
combat power of the Osa missile patrol boats depended almost solely on the quality of 
their missile systems. Each of the Osas had a launcher that carries four Styx anti-ship 
missiles. This missile had a maximum range of 46 kilometers -- or 95 kilometers with 
remote target acquisition, but its an old design that was vulnerable to intercept and 
countermeasures, and the Osas had only limited long-range target acquisition 
capability.1571  
 Iraq's only other operational combat ships consisted of three large SO-1 
patrol craft, four to five Zhuk coastal patrol craft, two Soviet T-43 and three Yevgenya-
class oceangoing minesweepers, three Nestin-class inshore minesweepers, three 
Polnocny-class LSMs and three LSTs.  The T-43s were 580-ton vessels that had two 
37mm and two 25mm guns, two depth charge throwers, and a magazine that could 
release up to 25 mines. The Yevgenya-class vessels were 80-ton craft limited to 
minesweeping. The Nestin-class craft were Yugoslav-built craft designed for river use, 
but could be used to lay mines in shallow waters and block amphibious landings.  
 The Polnocny-class LSMs had been modified to add a helicopter deck, and 
two 18-tube multiple rocket launchers, and could carry six tanks each, but had no 
surface warfare capability against other ships. The Iraqi Navy's support vessels included 
two old Poluchat-class torpedo support ships, one tanker, and one small support ship. 
Iraq was a awaiting deliver of a support ship called the Agnadeen and a dry-dock, but 
both were still in Alexandria when the Iraqi invasion of Kuwait began, and remained 
there during the war.  
 Iraq's conquest of Kuwait did give it some additional naval assets. It acquired 
three more ports -- Ash Shuwayk in Kuwait City, Mina Al Ahmadi, and Ash Shuaybah 
along Kuwait's southern coast.  It seized control of six islands off the coast of Kuwait  -- 
Bubiyan, Faylaka, Awah, Kubbar, Qaruh, and Umm al-Maradim -- which it could use as 
limited bases for raiding and threatening amphibious operations. It acquired the Ad-
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Dawrah offshore oil field, about 40 kilometers east of Kuwait's southern coast, which it 
could use for the same purpose. It also seized five Kuwaiti TNC-45 and one FPB-57 
missile patrol boasts with the Exocet, a more advanced anti-ship missile with a 
maximum range of 96 miles with remote targeting. It could only barely  operate these 
vessels at the time of Desert Storm, however, and never used any of them effectively in 
combat. 
 Iraq had no specialized naval intelligence aircraft like the EP-3, no maritime 
patrol aircraft like the Nimrod, or PC-3, and no specialized armed scout aircraft like the 
S-3. The Coalition was able to use such aircraft to target Iraq surface forces and help 
control attacking Coalition aircraft in air attacks on Iraqi naval and surface targets. 
 The Iraqi Air Force had aircraft and helicopters with Exocet air-to-ship 
missiles, but its aircraft could not survive in the fact of the threat posed by Coalition 
fighters like the US Navy F-14 and Canadian CF-18s which operated over the Gulf. 
Coalition  air supremacy also meant that naval attack aircraft like the A-6E and F/A-18 
could be used freely against Iraqi ships.  
 The Iraqi Navy also had nothing approaching the capability of British Lynx 
units -- which had radar guided missiles, US Navy SH-60B electronic surveillance units, 
or US Army OH-58D units which were part of a small task force deployed on US Navy 
ships, and which could be used to assault Iraqi oil platforms and land targets.1572 The 
Coalition battle force commander normally had 2-5 British Lynxes, 10-23 US Navy SH-
60Bs, and four US Army OH-58Ds available for surface warfare support. The number of  
Coalition helicopters assigned to the surface warfare role increased steadily between 
January 24 and February 4, as it became clear that they were not required for mine 
surveillance. 

 Iraqi Missile Attacks on Coalition Surface Forces 
 Iraq had significant land based anti-ship missile forces. These included seven 
land-based Silkworm launchers, and a total of approximately 70 Silkworm cruise 
missiles. These missiles had ranges of up to 68 miles and could use an active seeker for 
terminal target acquisition. Iraq had never used these systems effectively in combat, 
however, and its Silkworm forces had only limited proficiency.  
 Iraq only carried out one missile attack on Coalition surface forces during the 
war. On February 25, the battleship USS Missouri  moved within 10 miles of the Kuwait 
coast to use its “16" guns to support advancing Coalition ground forces and cover an 
amphibious feint by the USS Okinawa. Iraq launched two shore-based Silkworm 
missiles at the Missouri and her escorts. The first landed in the sea, possibly confused by 
ship launched chaff. The HMS Gloucester detected the second Silkworm with about a 30 
second warning, and destroyed it with two GWS.30 Sea Dart missiles.1573 US E-2C and 
DP-3 aircraft located the missile site, and coordinated an A-6E strike  with Rockeye 
cluster bombs. Reports at the time that this air strike destroyed the site now seem 
questionable. It is unlikely that Coalition forces destroyed a single Silkworm missile. 
The strikes probably did, however, suppress the site and destroy some fixed facilities.1574    
 The performance of the HMS Gloucester is important both in demonstrating the 
ability of surface ships to hit anti-ship missiles, and the fact that at least the Royal Navy 
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and the US Navy can cooperate in such demanding missions. At the same time, the 
Silkworm is scarcely one of the world's most advanced anti-ship missiles, and Iraq did 
not employ it particularly effectively. Iraq had never received its order of modern 
Otomat missiles, and made no serious attempt to use its more advanced Exocet missiles. 
While it is clear that the need for effective anti-ship missile defense is a critical lesson of 
modern warfare, the Gulf War scarcely provides new insights into that lesson.1575 
 Coalition air forces did, however, find it as difficult to attack Iraq's Silkworms as 
it did to attack Iraq's Scuds. The Gulf War Air Power Survey notes,1576 

"The attacks against Silkworms contained many of the same frustrations as the 
attacks on Scud sites. Although intelligence identified seven Silkworm sites 
before the war, repeated strikes on the sites did not remove the threat. There 
were forty-five strikes in all, beginning at the end of January, and half of those 
were during the ground offensive. The fixed sites suspected of being decoys, 
(and) because (of that) an increasing number of strikes were not made against 
identified sites, but against suspected sites in adjacent areas. Only two launches 
were recorded during the war, from a site south of Kuwait City in 25 
February...Just as for anti-Scud operations, one cannot judge to what extent the 
attacks suppressed launches. The Iraqis may have retained the missiles for use 
only in the event of an amphibious landing, or they may simply have lacked 
sufficient data to attack Coalition ships." 

 This failure to successfully attack the Silkworms is  a potentially important 
lesson of the war because several other potential threat nations have Silkworms or 
similar missiles. Such nations include Iran, Libya, and North Korea -- as well as many 
less threatening states. Like the "Scud Hunt" described in Chapter Eleven, there is a 
clear requirement for better systems to locate and target land based anti-ship missiles. 

The Beginning of Naval Surface Warfare During Desert Storm1577 
  The Coalition was far more effective in using its missiles and aircraft to 
attack Iraqi naval forces. The first surface warfare engagement took place on January 18, 
when US carrier strike aircraft engaged two Iraqi gun boasts, including a TNC-45, and a 
Sawahil-class service craft operating from oil platforms. That night, several aircraft 
reported anti-aircraft fire from the Ad-Darah offshore oil platforms, and US, British, and 
Kuwaiti ships and helicopters attacked the platforms. Lynx and OH-58 helicopters 
attacked and neutralized the platforms outside naval gun range to make sure that they 
could not fire Exocet missiles, and the USS Nichols and the Kuwaiti Istiqlal  then shelled 
the platforms and eliminated their surface-to-air missile threat. The Coalition also used 
A-6s to mine the mouth of the Khawr Az-Zubayr River to restrict Iraqi naval access to 
the Gulf.1578 
 On January 22, a P-3C detected Iraqi tankers carrying out surveillance 
operations and launching a hovercraft. A-6s damaged the tanker and sank the hovercraft. 
On January 24, A-6s destroyed an Iraqi minesweeper and patrol boat, Saudi ships fired a 
Harpoon at an Iraqi utility craft, and an Iraqi minesweeper sank after hitting one of its 
own mines while trying to evade an A-6. That same day, US Navy SEALs reacted to fire 
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on Coalition ships from Qaruh Island, conducted a heliborne assault on the island, and 
liberated it for Kuwait.1579 

Coalition Helicopters and Aircraft Versus Iraqi Missile Patrol Boats 
 On January 27, USNAVCENT -- the Coalition surface warfare commander -- 
became concerned that Iraqi naval forces might flee to Iran, and positioned ships and 
aircraft to intercept any fleeing ships. On January 29, RAF Jaguars detected 15 Iraqi 
patrol boats moving from Ras al-Qulayah to Mina al-Saud.1580 Four British Lynx 
helicopters from three Royal Navy ships, working with a controlling US Navy SH-60B, 
and located the Iraqi force. The Lynxes worked with the SH-60 because it had a superior 
radar and processing power and could provide area surveillance.1581 Visibilities in the 
Gulf were often limited, and the Lynxes were able to maneuver well within the 9 mile 
(15 kilometer) range of their Sea Skua missiles and damage or sink two Iraqi ships while 
scattering the rest. The surviving Iraqi ships were then attacked by Coalition aircraft, 
which sank 10 of the 15.1582 
  It is not always possible to determine exactly how lethal the Lynxes with Sea 
Skuas were -- because it often is not possible to clearly distinguish the damage done by 
the Lynxes from later damage by US aircraft. It is clear, however, that the combination 
of SH-60s and Lynxes with Sea Skuas was highly effective. The Lynxes fired 26 
missiles and  seemed to have damaged or sunk a total of 10-15 Iraqi ships. This total 
may include five TNC-45 missile patrol boats with Exocet, two T-43 minesweepers, two 
Polnocny landing ships, two Zhuk-class patrol boats, and two assault boats.1583  
 The Lynxes also proved to be valuable scouts for US AH-1s when the target 
did not justify expenditure of a Sea Skua missile.1584 Further,  the Lynx pilots quickly 
found that they did not need to carry the ALQ-167-V "Yellow Veil" jammers carried 
during their initial flights, and this allowed them to carry four missiles per flight.1585  
  These encounters demonstrated the value of using combinations of search 
and attack helicopters, and the value of  advanced helicopter-launched anti-ship missiles. 
They are also an example of a case where another Coalition state had better weapons and 
technology than US forces. Although the US Navy had purchased the Norwegian 
Penguin missile, it had not armed its naval helicopters with the system. In contrast, the 
Royal Navy Lynxes were equipped to carry out an autonomous search for targets with 
their Sea Spray radars and engage outside the air-defense range of most patrol boats and 
FACs. The Sea Skua's also had four preprogrammed flight profiles and semi-active 
seekers so that Lynx could maneuver freely after firing. They were fitted with special 
long range thermal imaging systems for night warfare, an integrated Doppler radar and 
GPS for accurate navigation, .50 caliber machine guns, and a mine hunting video camera 
system designed to find mines near the service, but invisible to the eye.1586 
 The US Navy concluded from the British experience with the Lynx and Sea 
Skua that this was, "the most effective anti-surface warfare tactic used by the 
Coalition...Providing US Navy helicopters with a similar weapon would make them 
more effective... and extend the striking power of US combatants."1587   
 The Coalition also made effective use of its fixed wing aircraft. On January 
27, an A-6E detected four Iraqi ships moving south of Al-Faw towards Iranian waters. In 
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spite of night, poor weather, and oil smoke, an E-2C was sent to investigate and identify 
the Iraqi ships as hostile, and then authorize the A-6 to attack. The A-6E hit two of the 
ships with laser- guided bombs, and assisted an F-18 in striking a third with a laser-
guided bomb. The US aircraft then ran out of LGBs, but the E-2C called in two CF-18s 
which strafed the fourth ship repeatedly. An Iraqi FPB-53, FPB-70, and TNC-45 were 
found capsized, and an OSA was later seen in an Iranian port with extensive strafing 
damage.1588 
 These encounters began a large scale series of engagements during January 
29-30, as the Iraqi Navy attempted to escape to Iran. Guided by P-3Cs, Coalition 
helicopters and strike aircraft carried out 21 engagements against Iraqi ships. A FPB-57, 
three Osas, and 2-3 TNC-45 missile boats; a T-43 mine sweeper; and three Polnocny 
amphibious ships were heavily damaged. On January 31, Coalition helicopters attacked 
and seized Mina al-Bakr and damaged another TNC-45.1589 
 By  February 2, the Coalition had destroyed or damaged all 13 Iraqi ships 
capable of firing anti-ship missiles. On February 8, USNAVCENT declared that the UN 
had achieved sea control of the northern Persian Gulf. The Iraqi Navy had effectively 
been reduced to conducting minor raids, and Coalition operations consisted largely of 
tracking Iraqi movements, and attacking any ships that attempted military action. This, 
however, involved only limited military encounters. For example, British Lynx 
helicopters attacked a total of five Iraqi ships after February 8. The Istiqlal fired its gun 
and an Exocet at an Iraqi patrol boat on February 16. US SH-60Bs destroyed an Iraqi 
Silkworm launcher with Hellfire missiles on February 18. A US Navy S-3 destroyed an 
Iraqi gunboat with 500 pound bombs on February 20. 
 If Iraq was able to operate the air defense systems on its captured Kuwaiti 
vessels, however, they had no impact on the fighting. The early Coalition helicopter 
attacks on Iraqi ships were carried out by helicopters using ALQ-167 Jammers. The only 
attack on a Lynx, however, was a shoulder fired SA-N-5 Grail missile that did not 
damage the helicopter. While Iraqi radars may have detected the Lynx helicopters, they 
also never got a secure lock on one.  
 As a result, Lynxes began to attack on the second day with additional 
missiles instead of jammer pods. The electronic support measures on the Iraqi TNC-45s 
and FPB-57s seem to have been unable to detect the emissions of the Lynx's Sea Spray 
radar, and the fact the radar had a fire control lock on the Iraqi ship, in time to initiative 
countermeasures before the Sea Skuas struck. In contrast, the Lynxes could use their 
Orange Crop electronic support measures to obtain warning of a possible lock-on by the 
Iraqi ships, and could break the Iraqi radar, contact by simple maneuvers without losing 
their ability to fire the Sea Skua. 
 Coalition aircraft  continued to strike at Iraqi ships in port and at Iraqi naval 
facilities during the rest of Desert Storm. Reliable battle damage data are not available 
on the impact of these air strikes on Iraqi naval forces, but the US Navy estimated that 
the Coalition had destroyed or damaged a total of 143 Iraqi ships, searched and secured 
all of the northern Gulf oil platforms, and significantly damaged all Iraqi naval bases by 
the end of the war. 1590  
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 The Coalition estimated that a total of 11 anti-ship missile patrol boats had 
been destroyed and two damaged, nine minesweepers had been destroyed, and 116 small 
patrol boats and auxiliaries had been destroyed or damaged. Iraq's losses included both 
of its Osa II guided missile patrol boats, 4-5 Osa I guided missile patrol boats, the frigate 
Ibn Khaldun, all 4 Zhuk-class patrol boats, its T-43 minesweepers, 1-2 Yevgenya-class 
inshore minesweepers, three Nestin-class riverine minesweepers, 2-3 Polnocny-class 
LSTs, and five small patrol boats.1591 What is certain is that Iraq's navy was virtually 
destroyed as an operational force. All of the ships that it had captured from Kuwait were 
either destroyed or returned to Kuwait. 

The Weaknesses of Iraq's Guided Missile Patrol Boats 
 There are a number of reasons other than sheer force of number and superior 
technology that the Coalition was so successful against the Iraqi missile patrol boats.1592 
Iraq's aging Osas lacked meaningful air defense capability. They only had twin unguided 
30 mm anti-aircraft guns and limited anti-air radar capability. Their only guided air 
defense weapon was the man-portable SA-N-5 (SA-7) surface-to-air missile, which was 
outranged by the Lynx helicopter when it fired Sea Skua missiles. The captured Kuwaiti 
TNC-45 and FPB-57 missile patrol boats, however, were modern Lurssen-built ships 
with radar guided guns. They had OTO Melara 76/62mm COMPATTO turrets and 
Breda twin 40/70mm turrets directed by sophisticated BEAB fire control systems, and 
were equipped with DAGIE decoy launchers, and electronic support measures.  
 Some experts feel that the limited size of all such guided missile patrol boats 
created  problems that went well beyond the specific equipment on the Iraqi ships. They 
feel that an examination of the films of Lynx attacks indicate that the Iraqi ships could 
not lock their radars on the approaching helicopters because the radars were so close to 
the water that they experienced major problems with multipath effects. These effects can 
cause the ship's fire control radar to oscillate between the real image and a radar mirror 
image and lead to a major loss of precision. They also feel that the size of the ships 
prevented them from being equipped with the sensors, weapons, and battle management 
space necessary for effective air defense, which created ergonomic problems in trying to 
operate both the offensive ship-to-ship missile system and the air defense systems.1593  
 If such experts are correct, these broader problems with missile patrol boats 
are important  lessons of the Gulf War. Many of the world's navies use missile patrol 
boats similar to Iraq's. Such problems raise serious doubts about the value of much of 
the Third World's naval strength and many of the current procurement plans in Third 
World forces. At the same time, one must be careful about drawing either technical 
conclusions, or conclusions about a whole class of ships, from the performance of one of 
the worst-led, organized, and trained navies in the Third World. Post-war analysis of 
Iraqi ships and prisoner of war reports indicate that many of Iraqi missile patrol boats 
had severe operational effectiveness problems before Desert Storm because of a lack of 
crew training and readiness, and the Iraqis inability to properly operate the ships they 
captured from Kuwait. 1594 It is not clear whether the lesson of the Gulf War is that it 
helps to fight bad ships, bad sailors, or both. 
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 Other Lessons from Naval Surface Warfare 
 There is no doubt that sea control was critical to the Coalition, but was never 
contested. There is also no doubt that Coalition naval forces generally worked well, and 
that they demonstrated the value of Coalition and joint warfare, naval attack helicopters 
and missile armed helicopters, maritime patrol and intelligence aircraft,  special forces 
like the SEALs, air attacks on land-based anti-ship missile site, night and poor weather 
warfare capability, air and anti-ship missile defense ships, and ships capable of 
managing large scale air operations.  
 These are all important lessons of the war, and the US Navy concluded after 
the war that it needed better ways to identify the nature and activities of smaller vessels, 
provide flexible air attack options without duplicative strikes, and assess damage before 
additional strikes were called in on damaged or sinking ships.1595 At the same time, it is 
impossible to translate the Coalition's experience into detailed lessons about individual 
weapons systems or capabilities against more significant opponents. Iraq was simply too 
weak a force. 
 The Gulf War may pose another lesson, however, about the risk of careless 
transfers of weapons to aggressive and/or authoritarian states. Iraq's performance might 
have been better if the Iraqi Navy had been able to obtain the warships that it ordered 
from Italy long before the Gulf War. Iraq was awaiting delivery of four Lupo-class 
frigates six Wadi Mr'agh-class corvettes, and the supply-ship Agnadeen in 1986, but all 
of the Italian combat ships were still at La Spezia when the war began.  
 The corvettes were relatively capable 610 ton vessels. They had 
comparatively low range and endurance, but they were capable of maximum speeds of 
37 knots, and armed with twin modern Otomat II missile launchers, one four cell 
Albatross surface-to-air missile system, an Oto Melara 76mm gun, and an Agusta A-109 
helicopter. They had modern radars and sonars and relatively advanced commercial 
grade electronic warfare equipment.1596 The frigates were relatively large 2,525 ton 
vessels and each was armed with eight Otomat II ship-to-ship missile launchers (160 
kilometer range), one Oto Melara 127mm gun, six 324 mm torpedo tubes, one 
Albatross/Aspide surface-to-air missile launcher with eight missiles, and one Agusta 
AB-212 ASW helicopter. 1597  
 Weapons transfers alone, however, rarely make dramatic increases in the 
capability of poorly led, trained, and organized navies. Delivery of these frigates and 
corvettes might have shifted the naval balance in Iraq's favor against Iran and Saudi 
Arabia. It is doubtful that they would have been able to survive British and US air 
attacks for more than a few days.  The same would have be true of the ships that Iraq 
captured from Kuwait, even if the Iraqi Navy had had more time to learn how to operate 
them effectively. 

 The Cost of Desert Storm to the Iraqi Navy 
 The Iraqi Navy suffered more from the aftermath of the Gulf War than any other 
Iraqi military service. In 1995, it still only had a strength of about 1,600-2,000 men, and 
its surviving forces only included limited use of the frigate Ibn Khaldun , a repaired Osa-
class missile boat, 13 light combat vessels, 5-8 landing craft,  1 Yugoslav Spasilac-class 
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transport, a floating dry-dock, and possibly a repaired Polnocny-class LST. While some 
sources  reported that Iraq had three 5,800 ton roll-on roll-off transport ships with 
Helicopter decks, a capability to carry 250 troops and 18 tanks, and the ability to embark 
small landing craft -- these ships were commercial, and did not have the ability to 
beach.1598  
   Iraq's lighter surviving combat ships only included a maximum of one Osa-class 
guided missile patrol boat (doubtful), one-two Soviet-supplied Bogomol-class patrol 
boats, two Zhuk-class patrol boats, one Poluchat-class patrol craft, six PB-80  coastal 
patrol craft,  some Sawari-class small inshore patrol boats, six SRN-6 hovercraft, and 
some small boasts. Its surviving five mine craft included two Soviet Yevgenya-class and 
three Yugoslav Nestin-class boats.   
 The Bogomol-class patrol boats were the only surviving craft large enough to be 
taken seriously. They may, however, be damaged. They also are only 245 ton vessels 
and normally carry only a 76mm gun, a 30mm Gatling gun, and one SA-N-5 missile. 
This is a negligible combat capability, but it is possible that Iraq could refit them with 
one or two anti-ship missiles. 
 Iraq had little near-term potential to rebuild its forces. The two Italian 
frigates it had bought -- the  Mussa  Ben Nussair and theTariq Ibn Ziyad  -- were being 
held by Italy at La Spezia.1600 The Agnadeen and Iraq's floating dry-dock were held in 
Alexandria in Egypt, and all three of its roll-on roll-off transports were held in foreign 
ports.1601 Iraq also had even less access to the Gulf than it had when it invaded Kuwait. It 
was forced to virtually close its naval base at Umm Qasr, and use small craft and civilian 
ships for patrols in coastal areas. Virtually all of the larger ships that were still under its 
control were laid up in Khor as Zubair, Basra, and Mina al-Bakr. Iraq retained a limited 
mine warfare capability, and some of its land-based Silkworm missile systems. It may 
also have had some Faw 70, Faw 150, and Faw 200 missiles. These  are Iraqi-made 
versions of the Soviet SSC-3 Styx, are obsolescent designs at best.1603  
 In summary, the Gulf War only left the Iraqi Navy with a very marginal war 
fighting capability. It could conduct limited raids and fire some anti-ship missiles, but 
could not hope to survive a serious encounter with Iranian or Western naval and air 
forces. To the extent that Iraq had any serious ability to threaten foreign naval forces, 
this consisted of the Iraqi Air Force's remaining Mirage F-1s armed with the Exocet anti-
ship missiles. Iraq did not retain any of the medium bombers armed with air-to-ship 
missiles that it had when the Gulf War began, but it may have retained six to seven of 
the 13 Aerospatiale SA-321s, armed with Exocet air-to-surface missiles that it obtained 
during the Iran-Iraq War.  

Mine Warfare and Anti-Mine Warfare. 
 Mine warfare was one of the few areas where the long pause between Iraq's 
invasion of Kuwait and the beginning of Desert Storm acted to Iraq's advantage. Iraq 
used the time to deploy an extensive set of minefields off of the coast of Kuwait, which 
affected both the Coalition's options for amphibious warfare and many of its other naval 
operations. Iraq's minelaying strategy concentrated on protecting its coastal flank from 
an amphibious invasion. Iraq began intensive minelaying in late November, and used 
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two main methods of offshore mining. It laid fields of moored and bottom mines, and 
single lines of mines. Iraq also seems to have set some mines adrift to disrupt naval and 
commercial traffic in the upper Gulf, and damage Coalition ships.1604 

Iraqi Minelaying Efforts and Capabilities 
 The Gulf is ideal for mine warfare because it is rarely more than 100 feet deep so 
mines can be left on the bottom in areas well within the range of their sensors and 
release system. Such mines are often designed to blend into the bottom, so it normally 
takes a specially designed sonar, and often a remotely controlled submersible to verify 
they are in place. They are particularly difficult to clear because sonar finds it much 
easier to detect such mines if it can compare a map of the area without mines to any 
changes the mines may make.1605  
 Iraq is estimated to have possessed eleven different  types of mines at the time of 
the Gulf War, and to have laid 1,000-2,000 mines before the beginning of Desert Storm. 
Most of its mines were contact mines based on Russian designs from the period before 
World War I, but they also included high technology magnetic and acoustic influence 
mines. The moored contact mines included the Myam, Soviet M-08, and an Iraqi copy 
of the M-08 called the LUGM-145. These are simple mines that are moored to the 
bottom with an anchor and a chain, and explode when a ship's hull hits one of their 
sensors 
 Iraq's bottom acoustic influence mines -- which are triggered by the sound or a 
ship's propeller or the magnetic signature of its hull -- included the Italian Manta 
acoustic/magnetic mine, the Soviet KMD magnetic influence mine, the Soviet UDM 
acoustic influence mine, and the Iraqi produced Sigeel 400 mine. According to one 
source, the Sigeel 400 is an air droppable non-magnetic bottom mine detonated by an 
acoustic sensor which can be set for the frequencies of Western mine sweepers, and will 
then attack a mine sweeping effort with 400 kilograms of explosive. Iraq does not seem 
to have had mines with sophisticated pressure sensors that detect the passage of a ship's 
hull.1606 
 Iraq could deliver these mines from auxiliaries and small boats, and from using 
rail-equipped mine sweepers and landing craft, and could use virtually any small boat as 
a minelayer. Iraq's Super Frelon helicopters could also be used to lay mines, and Iraq 
may have had the capability to use the Hip helicopter and the B-6 bomber. 
 During Desert Shield, Iraq created minefields that extended north from the area 
near the junction between the Saudi Kuwaiti border around the islands of Umm al-
Maradim and Qaruh to positions just west of the Ad-Darah oil fields. These minefields 
were located slightly to the northeast to a point roughly parallel with the island of 
Awhah, and finally turned west towards the southeastern end of Bubiyan. Single mine 
lines were laid east of Bubiyan south to positions just east of Qaruh, and west of Qaruh 
on an angle pointed toward Kubbar and the junction of the Saudi-Kuwaiti border. Iraq 
reported after the war that it had laid a total of 1,167 mines. The planned density of its 
minefields covering the shore was 60 per nautical mile, at a depth of 10-40 feet, an 
additional 600-1,600 per nautical mile at a depth of 0-10 feet, plus 3,200-6,400 anti-
personnel mines on the beach.1607  
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 Iraq also seems to have used drifting mines. Saudi mine vessels first detected 
Iraqi mines drifting in the Zuluf oil field on December 21. Some of the floating mines 
may have broken free from moorings, but the Coalition found that at least 20% of the 
recovered mines had no mooring chains attached and little marine growth or 
corrosion.1608 Iraq may have used small rubber boats to lay a maximum of four floating 
mines per boat. These small boats operated out of Ras Al-Qulayah, and seem to have 
laid at least 20-25 mines.1609  
 This experience is an important lesson for the future because the release of 
floating mines is difficult to detect, and such mines are hard to locate once they began to 
drift. Although the risk of a such a mine actually hitting a ship was limited, it had to be 
considered throughout the conflict and extended the range of Coalition mine 
countermeasure activity. Drifting mines also presented a special problem for the carriers 
in the Gulf because the intensity and speed of carrier operations limited the effectiveness 
of helicopter searches and mine watches. 

Western Mine Countermeasure Efforts and Capabilities 
 The US Navy had significant problems in dealing with the Iraqi mine threat. 
Although the US Navy had begun to improve its mine warfare capabilities as a result of 
its experience in dealing with Iranian mines in 1987-1988, it still had relatively limited 
capabilities at the time of  the Gulf War. The scale of the improvement in US capability 
was also unsuited to the demands of regional warfare. While its experience during the 
Iran-Iraq War should have been a lesson that it need to improve its minesweeping and 
countermeasure capabilities, the US Navy still planned its force structure around a 
European war where its NATO allies would take on the main burden of mine 
countermeasure (MCM) activity. This is an important warning about the risk of planning 
global power projection forces on the basis of a limited number of most probable 
scenarios in a very uncertain world. 
 US mine warfare capabilities consisted of four kinds of mine countermeasures: 
surface, air, explosive ordnance disposal, and the use of special operations forces. Its 
surface capabilities were limited to a US Mine Countermeasures Group (USMCMG) 
composed of one newly commissioned Avenger-class ship (MCM-1) and three thirty-
year old Aggressive and Acme-class minesweepers. Its air capability consisted of six 
MH-53E helicopters, and the smaller SH-2F Seasprite which were equipped with 
experimental Magic Lantirn laser mine detection systems. The USMCMG also had 20 
explosive ordnance detonation teams and the support of a 23 man Australian team. Two 
UAE-flagged ships were placed under contract to act as support ships for the US 
explosive ordnance detonation teams. 
 The US minesweepers could not self-deploy -- largely because of concern over 
the life of the Avenger's diesel engines. They arrived on September 30, 1990 on a Dutch 
heavy lift ship, the helicopters arrived by C-5A on October 7, and an LPH, the USS 
Tripoli, was assigned as the command ship for the mine hunting group and to provide a 
base for the helicopters on January 22, 1991.1610 The basic technology that the US had 
available for mine countermeasures on these forces was limited -- a problem that led the 
Secretary of the Navy to state after the Gulf War that, "We spent more than 25 years not 
developing or buying new minesweepers or mine hunters."1611  
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 The US Navy had never procured mine avoidance sonars for its ships like the 
British Navy. The Avenger was the only operational modern mine countermeasures ship 
in the US Navy when the Gulf War began, but it was still close to the trials stage. The 
Avenger used the AN/SQQ-32 mine hunting sonar to detect moored and bottom mines, 
the AN/SSN-2 precision navigation system, the AN/SLQ-37 influence minesweeping 
system, and the AN/SLQ-48 mine neutralization system to locate, characterize, and 
destroy mines. The AN/SLQ used a remotely piloted submersible that was equipped 
with sonar, two TV camera, explosives for neutralizing mines, and cable cutters to cut 
the mooring and allow the mine to float to the surface where it could be destroyed. The 
Avenger  detected the first Iraqi Mantra mine, but then had mechanical and power 
generation problems and all four of its diesel engines had to be replaced. Its engines are 
being replaced with a different type in later ships of the class.1612 
 The older US minesweepers and MH-53Es had not proved particularly effective 
against the old M-08 mines that Iran had used in 1987-88. They only had the obsolete 
AN/SQQ-14 sonar to detect mines, and mechanical minesweeping gear to cut mooring 
cables. The MH-53Es towed a cable with a mechanical cutting device to cut mooring 
cables, and towed acoustic and magnetic sleds -- which simulated the propeller noise 
and magnetic signature of a ship in order to detonate influence mines. 
 The British Navy provided more capable surface assets and had a more realistic 
understanding of what mine countermeasures could be expected to accomplish -- an 
understanding that helped temper a number of over-ambitious US Navy operational 
plans which either underestimated the mine threat or over-estimated Coalition mine 
countermeasure capabilities.1613 Britain initially deployed three Hunt-class mine hunters, 
which had a support ship and more modern sensors and countermeasure equipment than 
the US ships. This force was reinforced by two more mine hunters as time went on. At 
this point, the British Navy formed a separate mine warfare group with the Atherstone, 
Cattistock, Dulverton, Hurworth, and Ledbury , and the tank land ship Sir Galahad as a 
support base. Britain had sold its only specialized mine countermeasure support ship, the 
Abdiel, before the war.  
 The British force took the lead in most of the mine countermeasure operations 
during Desert Storm. It cooperated closely with the US Navy, and sometimes used US 
Navy divers. 1614 It proved to be highly effective, and opened the sea approaches 
exploited by the US battleships.1615 Belgium contributed two Tripartite-class mine 
hunters, plus the support ship Zinna, but Belgian forces  operated in the Gulf of Oman -- 
outside the combat area. Saudi Arabia provided four mine countermeasure forces that 
were used to sweep waters along the Saudi coast. 
 The total Coalition mine countermeasure force that was actually available to 
cover the upper Gulf and Kuwait coast was limited, however, and had a number of 
technical limitations. Although all of the British and US ships theoretically had the 
capability to detect and counter all types of bottom and moored mines, the actual 
effectiveness of some of these systems was uncertain, searches were slow, and there was 
a risk that sweeps would leave mines in a swept area. The problems that these forces 
faced were also increased by a number of restrictions on naval and air operations in the 
Northern Gulf. As one US study of the war indicates,1616 
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"To avoid any possibility of provoking Iraqi military action before the Coalition 
defensive and later offensive preparations were complete, USCINCENT 
restricted naval surface forces to operating ... approximately 55 miles south of 
the Kuwaiti-Saudi border...unless tactically required to exceed that limit. Those 
restrictions precluded intelligence gathering on Iraqi mining activity, and also 
prevented USNAVCENT from acting to deter or counter Iraqi forces from 
setting mines in the Gulf" 

 Like the somewhat similar decision made to restrict the flight of reconnaissance 
aircraft over Iraq, this decision may have avoided provocation but it tolerated an act of 
war without a Coalition response, and it made the fighting worse once Desert Storm 
began. Mining activity in international waters is a hostile act under international law. 
Further, it was clear from the start that the Coalition would have inadequate mine 
countermeasure capability and would need every bit of information that it could get. 
Such a decision also made it very difficult to judge the potential quality of either the 
intelligence or minesweeping effort, since both had to operate under a severe handicap 
that hopefully will not be repeated in future wars. 

The Mine Warfare Duel During Desert Storm 
 Some aspects of the counter-mine effort could not wait for Desert Storm to begin. 
Once a Saudi minesweeper found a floating mine in December, the USMCMG began 
active operations and destroyed six floating mines. The USMCMG deployed in 
preparation for full-scale combat operations in Desert Storm on January 24, 1991. It 
carried out training exercises on its way to the northern Gulf, and on February 14, it was 
joined by the British minesweepers and the oceanographic survey vessel, HMS Herald.  
 The combined force started wartime mine countermeasure activity on January 16, 
when it began to clear a 15 mile long, 1,000 yard path through an Iraqi minefield south 
of Faylaka Island. It was escorted by a number of ships, including the Aegis guided 
missile cruiser, the USS Princeton , which provided air and missile defense. 
 The mine force was targeted by Iraqi Silkworm radars on February 17, and 
withdrew while Coalition forces located and destroyed the radar site. It resumed 
operations on February 18. After about 11 hours of mine countermeasure operations, the 
USS Tripoli -- a US LPH that acted as the flagship for the MCM effort and carried six 
MH-53E mine countermeasure helicopters -- hit a moored mine. The Tripoli survived its 
mine hit, and continued operations for several days, until it was relieved by the USS La 
Salle and the USS New Orleans. 1617 
 The next incident did more damage. While a number of ships went to the 
assistance of the Tripoli, the USS Princeton  continued to provide an air defense patrol 
in what it thought were mine-free waters. In fact, the Princeton  was sailing into an Iraqi 
Manta minefield. It actuated a Manta bottom mine in 16 meters of water and another 
mine blew up nearby because of sympathetic actuation. 1618  The Princeton's 
superstructure was cracked, there was severe deck buckling, and the propeller shaft and 
rudder were damaged. Fortunately, the crew was able to control the resulting fires and 
flooding until the ship was towed out of the area by a salvage ship. They also were able 
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to restore its TLAM and Aegis air defense capabilities within two hours, and provided 
coverage of the mine task force for another 30 hours, until relieved. 1619  
 These incidents illustrate the risks of mine warfare, and the fact that the Coalition 
had severe problems in characterizing Iraqi minefields and in detecting the presence of 
minefields. They also reflect the cost of the lack of intelligence priority and coverage 
given to mine warfare before the war. The mine countermeasure force had to operate 
with limited knowledge of Iraqi minelaying operations, and on the basis of one 
observation of one Iraqi merchantman moving through the area. As a result, intelligence 
had concluded that the Iraqi's had laid their minefields closer to the coast, and that the 
entire Coalition MCM force had passed through the first minefield, and begun work on 
clearing the second, without ever having detected the first minefield. When the Tripoli 
and Princeton were struck, the Coalition was forced to more the entire operation 24 
miles to the east, and resume operation in a new area.1620  
 At the same time, it became clear after the war that the Iraqi minefields had 
many severe limitations that the Coalition had not detected before and during the 
conflict. This is a warning that the minefields may be much more effective in future 
contingencies. The USS Avenger  detected and destroyed a modern bottom influence 
mine on February 27, but this was the first such mine the Coalition found, and most Iraqi 
mine fields seem to have used older contact mines. Examination of the Iraqi minefields 
revealed that the fields were not placed properly to maximize their efficiency, and many 
mines were deployed improperly. A large number lacked the sensors or batteries 
necessary for proper operation. The Coalition found that 95% of Iraqi UDM-type 
acoustic influence mines were inoperable. Several moored contact mines were found on 
the bottom, and about 13% of the moored mines broke away from their moorings.  
 The Coalition never had to come to grips with the full operational implications of 
the limitations in its mine countermeasure capabilities. It only had to provide 
countermine coverage for naval gunfire and amphibious feints, and it never made a 
direct large scale assault through mined areas. It is also clear that mine warfare had a 
broader impact on Coalition naval operations. As one Department of Defense study of 
the lessons of the war states,1621 

"Kuwait's relatively short coastline, combined with the large Iraqi mine 
inventory, caused the Coalition MCM forces to plan and conduct MCM 
operations in support of an amphibious landing through dense minefields while 
vulnerable to missile, artillery, and small boat attacks from fortified beaches. 
Considering hydrographic and operational characteristics, an amphibious 
landing probably could only occur between Kuwait City and Ras al-Qulayah, 
along 30 miles of coastline...even the poorly planned and improperly deployed 
minefields caused damaged to two combatants and were one of the several 
reasons the amphibious invasion was not conducted. ...Other factors, such as 
collateral damage to Kuwait's infrastructure, risks to the land forces, and a lack 
of MARCENT requirement for a coastal supply route (also played a role)..." 

 The mine countermeasure effort also demonstrated that some of the limits of 
coalition and cooperative warfare. The Anglo-US mine countermeasure force was only 
able to use countermeasures against about 200 objects before the war ended --100 of 



Lessons of the Gulf War 733 

which were positively identified as mines.1622 French, Belgian, German, Italian, Japanese, 
and Netherlands mine countermeasure forces -- which were more sophisticated that any 
US mine countermeasure ship except the Avenger -- did not help during the war, and 
only joined the countermeasure effort after the war, when the Kuwaiti government paid 
them to clear the Iraqi minefields.1623 They cleared another 422 mines between February 
17, and April 13 -- when their effort involved no risk of combat, and made no 
contribution to the war effort. Even so, the combined force did not clear the area until 
September 10.1624  
 This lack of an allied role in war fighting was described as follows in a US 
Marine Corps analysis of the lessons of the war,1625 

"This mine threat was a major  factor in the planning and execution of the full 
range of naval operations, including interdiction, naval surface fire support, 
surface warfare, aviation strike operations, and amphibious operations. 
Because of the potential for mines, air-to-surface and surface-to-surface 
missiles, naval assets were placed at stand-off ranges...the long term 
implications of the US military's lack of effective mine countermeasures will 
not be lost on future protagonists...The mine threat is frequently characterized 
as an amphibious operations problem, but in light of the impact on the task 
groups in the Gulf, it must be viewed in the context of its impact on the full 
spectrum of naval power projection, and maritime operations...The US is 
presently dependent upon coalition forces for the preponderance of MCM 
support. This may be satisfactory for operations within the NATO theater, but 
is not adequate for the projection of US influence outside of that single area of 
responsibility. Inadequate numbers of US minesweepers to conduct our own 
sweeping operations causes an over reliance on helicopters for mine sweeping. 
This reliance has limitations and degrades amphibious operations. The first 
limitation is the lack of a night MCM capability on the MH-53E helicopter. 
Secondly, the utilization of an LPH-class flight deck for MCM operations takes 
a potential flight deck from the amphibious force." 

Lessons of the Mine Warfare Duel During Desert Storm 
 There are obvious dangers in generalizing about the lessons of the mine warfare 
duel. The Coalition treated the Iraqi mining effort relatively passively during Desert 
Shield, and then did not fight a major countermine campaign of the kind needed to fully 
test its capabilities. Nevertheless, there are some lessons which do seem to emerge from 
the conflict:  

o The Coalition mine warfare effort would probably have been more effective if 
the US had not decided to limit intelligence coverage of the Iraqi mining effort 
and had attempted to enforce international law. The Gulf War indicates that a 
passive reaction to a mining effort greatly increases the problems of the 
countermine effort.  

o The mine warfare effort might have been much more effective if nations that had 
specialized in mine warfare had not deployed their forces out of harm's way in 
areas where they served little purpose. It is not clear whether the US Navy made 
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any major effort to seek the assistance of Belgian and Dutch mine forces for joint 
operations before Desert Storm, but it is one thing to talk about cooperative 
security and another to have cooperation. It is also one thing to have allies and 
another thing to have allies that fight  The Royal Navy showed that cooperative 
security can have real meaning, but support from British forces is not enough. 
Other European powers and nations like Japan must be prepared to help. The 
current modernization of the Belgian mine force, for example, will do little good 
if it is only used when the fighting is over.1626 

o  Desert Storm indicates that even if allied forces may be available, power 
projection forces must still be self-contained in capability. US dependence on 
allied mine warfare capabilities may have made sense during the Cold War, but it 
does not make sense in an era of major regional contingencies. The US has 
repeatedly found that it can achieve true cooperative security in operations with 
the Royal Navy, but this is not enough. The current modernization of the Belgian 
mine force, for example, does little good if it is only used when the fighting is 
over.1627  

o The US needs to find some form of wide area surveillance to detect minelaying 
and the presence of minefields in a given area. Finding and killing individual 
mines is only part of the need to upgrade mine countermeasure capability. 

 o The US Navy clearly needs a rapidly deployable mine warfare capability sized 
for at least one major regional contingency -- a lesson that it has already drawn 
for itself. It has taken delivery on nine more MCM-1s since the Gulf War, is 
taking delivery on the lead ship of the new MHC-51 class of mine hunters,  and 
is converting the USS Inchon (LPH-12) to a mine countermeasures support ship. 
The Navy is upgrading the mine hunting gear and minesweeping sled on the 
MH-53E, and is seeking 15 deep water sweeps for the helicopter. It is developing 
a more advanced version of Magic Lantirn, and is looking at new laser and radar 
technologies. It is looking at the use of LCACs equipped with remotely operated 
vehicles for inshore countermine operations, the use of a small unmanned 
minesweeper which could be equipped with exploding mine nets to breach 
minefields at the shore, and the use of an autonomous under water vehicle for 
mine searches. If current funding cuts do not affect this effort, it should have 
substantially better capability in the late 1990s.1628  

o There are some indications that the US allowed it planning for the mine warfare 
to become partially decoupled from the effort to plan amphibious warfare. The 
US did not turn the amphibious option into a deception operation until late in 
Desert Shield, and never rejected the need to provide a contingency capability to 
use amphibious forces to secure a supply point on the Kuwait coast. Such an 
operation might have been necessary if Iraq had chosen to treat Kuwait City as a 
"fortress" and fight urban warfare. Better joint planning was needed to link 
decisions about mine and amphibious warfare. 

o Much of the literature published about the mine warfare effort during the Gulf 
War focuses on ship movements and individual mine countermeasure events, 
rather than on the quality of the technology available for mine countermeasure 
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operations. Interviews with US and British naval officers indicate that the 
deployed mine countermeasure capabilities had very serious limitations in 
dealing with the more modern Iraqi mines. One senior officer with experience in 
the Gulf stated, "There really is no such thing as a modern mine countermeasure 
system. We can't do the job quickly and effectively enough over a wide enough 
area with anything we've got. There are promising technologies, but we have no 
way of knowing whether such promises will ever be kept." 

 In short, mine warfare must be taken seriously from the start of a crisis. It must 
not be treated passively and in ways that allow the creation of large minefields in 
international waters without a military reaction. Mine countermeasures are relatively 
high risk operations that must be fully integrated into national power projection 
capabilities and not left to "cooperative security". Simply buying more of today's 
systems is also not be enough. A range of promising, but classified technologies, need to 
be fully developed and deployed. This effort is called for in the US Navy Mine 
Countermeasure Program, and the US has created a Commander, Mine Warfare 
Command to give mine warfare suitable priority. The issue is now one of whether this 
effort is properly funded and implemented, and whether more realistic solutions can be 
found to obtaining allied mine warfare efforts in which all of the forces participate in 
combat.1629 

The Role of Naval Gunfire Support 
 The Gulf War may prove to be the last war in which heavy naval gunfire is used 
against land targets, as distinguished from 5" and 76mm guns, multiple rocket launchers, 
guided missiles, and naval air. Two US battleships, the Missouri  and the Wisconsin,  
played a major role in launching Tomahawk strikes, but also used 16" guns in a variety 
of roles. 
 The big guns on these two heavily armored ships provided a number of 
advantages. Their 2,700 pound shells were potentially very lethal and had a major range 
advantage over smaller guns. Many of the waters along the coast were too shallow for 
ships to close on coastal targets within range of their 5" guns. The added range of the 
16" guns sometimes allowed the battleships to remain outside minefields, and their 
armor reduced the risk of Iraqi missile strikes or crippling damage from a mine hit. The 
battleships could fire their guns up to 26 miles, and use RPVs to acquire targets and 
measure the impact of their fire.  
 As a result, the Missouri and Wisconsin carried out a number of fire support 
missions from positions off the coast of Khafji  against targets near the Saudi border, 
and from positions south of Faylaka Island and off the coast northeast of Ash-Shuaybah, 
against Iraqi targets in the coastal area from Ash-Shuaybah to the southern outskirts of 
Kuwait City. A battleship stayed off the coast of Khafji from February 4 to February 9, 
and one battleship was tasked with providing fire support during the ground 
offensive.1630  
 The Missouri  began operations on February 4, when it moved through a mine 
swept channel north of Khafji, escorted by a ship equipped with a SQS-56 sonar, and 
used Marine fire control direct to attack Iraqi C3 bunkers, artillery sites, radar sites, and 
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other targets. It fired 112 shells between February 4 and 6, often using UAVs to acquire 
targets. The Wisconsin relieved the Missouri on February 6, and attacked targets on 
February 6 and 8. On February 21, the two ships moved through recently cleared 
minefields to positions north to the area south of Faylaka Island. They fired pyrotechnic 
shells into Faylaka on February 23-24, as part of the deception operation to convince 
Iraq that the US would conduct an amphibious operation. On February 26, battleships 
provided fire support to the 1 US Marine Division by firing on Iraqi armor dug in near 
Kuwait International Airport.  
 Fire support took the form of pre-arranged fire, fire on self-determined targets of 
opportunity, and fire in response to requests from ground forces. About 64% of all fire 
missions (55% of shells fired) were directed against prearranged targets and 30% (40% 
of shells fired) against targets of opportunity. Only about 6% of the fire  responded to 
direct fire support requests from ground forces.  
 Fifty-two missions -- about 65% of all missions, and 90% of all rounds fired -- 
received some form of spotting support. About 57% of all targets were acquired using 
UAVs, 3% came from OV-10 Bronco aircraft, and 2% came from ground spotting; 38% 
had no spotting or came from an unspecified source. US Navy UAVs flew a total of 164 
sorties and 553 hours. They were also used to provide intelligence coverage of Faylaka 
Island. These flights provoked a number of Iraqi troops to wave white flags, marking the 
first "surrender" to a UAV.1631  
 Most of the fire before the ground offensive struck at Iraqi C3 facilities (roughly 
125 rounds), radar sites (roughly 60 rounds), and electronic warfare sites (roughly 55 
rounds). Once the ground war began, fire concentrated on artillery positions and mortar 
batteries (nearly 300 rounds), ammunition storage sites (roughly 125 rounds), Silkworm 
batteries,  and troops on the beaches (roughly 40 rounds).1632  
 This naval gunfire was useful to Coalition operations, and only the battleships 
could have provided the range and weight of ordnance involved. The average range was 
22 miles, and only 16 missions had ranges less than 18 miles. The two battleships 
carried out  a total of 83 missions, and fired 1,102 sixteen inch rounds and a total of 
2,166,000 pounds of munitions.  
 There is no way, however, to assess the effectiveness of this fire, and even 
official estimates are conflicting. Battle damage assessment data was only available for 
37 of the 83 missions, or 45% of all rounds fired, and was generally most readily 
available for the gunfire that had the best targeting. This biases the sample where 
damage assessment data are available, and the Department of Defense and Department 
of the Navy drew different conclusions from the data. that are available. The Department 
of Defense found 40% light damage, 30% moderate to heavy damage, and about 28% of 
the point targets heavily damaged; they were easier to destroy with shells than scatted 
area targets.1633 The Department of the Navy found that naval gunfire resulted in 32% 
light to moderate damage, 26% heavy damage, 10% target neutralized, and 32% target 
destroyed.1634 
 The battleships almost certainly performed a useful mission. At the same time, it 
is hard to translate any aspect of naval gunfire during the Gulf War into a lesson of war, 
or suggest any trade-offs between such gun fire and other weapons systems. The Gulf 
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War was not a littoral conflict in the sense that primarily  military action took place 
within naval gunfire range of the coast. If anything, it demonstrated that "coastal 
warfare" can have considerable depth from the shoreline. Naval gunfire support was not 
vital to any Coalition operation and could often have been provided by air. Even with 
the battleships, it also forced naval gun platforms to enter minefields, and face a threat 
from anti-ship missiles and aircraft. 
 This experience seems to argue for missile weapons system with greater stand-
off range. Yet, other wars may involve more fighting along coasts or in ports and not be 
covered by minefields. The Coalition might also have been far more dependent on naval 
gunfire if it had had to carry out amphibious operations, or if it had not had over five 
months to develop its air strength. The key question for the future will be the range-
payload-lethality-cost trade-offs between ship based systems and air or land-based 
systems. Unfortunately, the last twilight of the battleship, while historically interesting, 
says little about the future.  

Amphibious Operations: Forced Deception 
 The Coalition initially deployed a major amphibious force during Desert Storm. 
Planning for an amphibious operation began in mid-August, 1990, when the first 
elements of the 4th Marine Expeditionary Brigade (MEB) deployed to the Gulf. During 
the first months of Desert Shield, amphibious forces provided the Coalition's only forced 
entry capability to Kuwait or Iraq. These forces built up steadily and carried out highly 
visible amphibious exercises in Oman in late October, and then along the eastern coast 
of Saudi Arabia in mid-November and December. The amphibious task force doubled 
again in strength after mid-January. The 5th MEB arrived from California on 
Amphibious Group 3, on January 12, 1991.1635  
 This reinforcement provided a total of 31 amphibious ships carrying the assault 
echelons of both the 4th and 5th Marine Expeditionary Brigades (MEBs) and the 13th 
Marine Expeditionary Unit (Special Operations Capable). The amphibious task force 
also had five Military Sealift Command (MSC) ships, and then two Maritime 
Prepositioning Ships to carry its follow-on echelons.  The total amphibious force had 
17,095 US Marines in two regimental landing teams, equipped with tanks, anti-tank 
vehicles, and light armored vehicles and supported by 19 AV-8Bs and 136 helicopters. 
In addition to the major ships, the task force had one repair ship, 17 land craft air 
cushion (LCACs), 13 landing craft utility (LCUs), and 115 assault amphibian vehicles 
(AAVs).1636 
 The combined arms assets of the landing force included eight infantry battalions, 
47 M-60 tanks, 112 amphibious assault vehicles, 86 light armored vehicles, 44 155mm 
howitzers, eight 105mm howitzers, 100 mobile TOW systems, 80 Stinger air defense 
systems, and 2,271 wheeled vehicles. They also included 26 AV-8Bs, 37 AH-1, 60 CH-
46Es, 22 CH-53Es, and 20 UH-1N aircraft. These embarked aircraft flew a total of 
19,032 flight hours during Desert Shield and Desert Storm.1637  
 Iraq reacted to this growing amphibious capability with a massive coastal 
defense effort. It put almost as much effort into improving its defenses of the Kuwait 
shoreline as it did into creating defenses along the border area. In addition to mining 
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areas near the shore, it emplaced obstacles and barbed wire to trap and disable landing 
craft. It put additional mines and barbed wire between the high and low water marks to 
trap advancing infantry. Trenches and bunkers were placed behind this positions, and 
berms, minefields, antitank ditches, dug-in tanks, and barbed wire blocked the exists 
from the beaches. Iraqi troops fortified buildings near the shoreline in the urban areas 
from Ash Shuaybah through Kuwait City. Artillery fire points and reserve posts were set 
up to the rear, and at least three Iraqi infantry divisions were deployed along the coast 
from the Kuwaiti-Saudi border to Kuwait City, with the 5th Mechanized Division in 
reserve near Al-Ahmadi. Additional infantry divisions were deployed north of Kuwait 
City. Defenses were set up on Bubiyan Island, and Iraqi Marines were deployed to 
defend Faylaka Island. 

Planning for a Major Amphibious Landing 
 The steady growth of Iraqi coastal defense capabilities pinned down a number of 
Iraqi divisions on the coast, but it also created a growing challenge to the Coalition's 
amphibious capabilities in spite of the expansion of the task force. As a result, a shift 
took place in planning that stressed the use of the task force in a deception operation 
designed to mislead the Iraqis into concentrating on the defense of the coast and the 
Kuwaiti-Saudi border. The amphibious exercise in mid-November was already designed 
to support the deception operation, but MARCENT was also concerned that moving the 
main thrust of the 1st Marine Division 50 miles to the east of the coast might create 
problems for the advancing Arab forces and still require an amphibious landing.  
 A conference on the role of the amphibious task force took place on December 
30-31, 1990, and examined 10 options for amphibious operations. It concluded that the 
amphibious task force should continue planning to seize a logistic base along the Kuwait 
Coast, although it also called for raids and feints along the coast to help disguise the 
western movement of Coalition land forces. On January 6, USNAVCENT issued orders 
to the amphibious task force to prepare plans for an amphibious landing north of Ash 
Shuaybah that would seize port facilities at Ash Shuaybah, pin down the Iraqi forces on 
the coast, and destroy the Iraqi forces in the landing area. The amphibious landing was 
to take place four days after the ground campaign began, and the initial landing was to 
take place north of the Ash Shuaybah refinery. The landing force was then to attack 
south to seize the port.  
 This plan presented two special operational problems. The first was that a natural 
liquid gas plant existed near the port, and the Coalition was unwilling to attack near this 
plant because of the potential damage to Kuwait's infrastructure. The second was a row 
of high rise apartments and condominiums that the Iraqis had partly fortified, and the 
Coalition command did not want to attack Kuwait civilian residences.  
 Exercises revealed additional problems in coordinating amphibious task force 
operations into the air campaign plan, in ensuring suitable air support,  in defining the 
objective area to ensure a useful link-up with advancing land forces, and in coordinating 
artillery fire. This experience led to the creation of a joint US Navy and USMC planning 
staff on the USNAVCENT flag ship USS Blue Ridge, and the creation of a special 
amphibious task force targeting cell -- again illustrating the importance of improved 
joint or combined operations.  
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 The amphibious task force encountered still further problems because the US 
lacked adequate amphibious lift assets. While the US theoretically had the necessary 
pool of ships, some amphibious ships had to be kept in other crisis areas. As a result, the 
US did not have enough ships to load all of the assault echelons of the two MEBs, and 
some of the 5th MEB's assault equipment had to be loaded on Military Sealift Command 
(MSC) ships which were not suited for amphibious operations. The US had to violate 
normal loading practice, which calls for the distribution of key assets to a number of 
ships to reduce vulnerability, and concentrate most or all of given types of helicopter on 
a given ship. This loading reduced the required loading and administrative support 
activity, but increased the risk that damage to a single ship could affect the landing. It 
also increased the mine warfare risk to the operation when one of the key ships in the 
task force had to be reassigned to mine warfare operations. 
 The US encountered other problems, some of which were the product of past 
funding limitations on the amphibious and vertical lift capabilities of the Marine Corps, 
and the product of the special conditions of Desert Storm:  

o One problem was an initial lack of specialized amphibious support assets. The 
US Marine Corps was using its Maritime Prepositioning Ships (MPS) to deploy 
land forces for the 1st and 2nd Marine Divisions. As a result, it initially was 
forced to use support ships which were not adequate for amphibious warfare. 
The assault follow-on echelon (AFOE) of the task force was loaded on five MSC 
ships, none of which had been designed for amphibious operations. These ships 
had limited ability to unload in ways that could provide an efficient and 
continuous stream of equipment, and little to no capability to provide logistics 
over the shore operations. Two required pier cranes to off load because their on-
ship cranes were inadequate, and it was clear from the start that it might take 
days before the Kuwaiti port could be made usable. Exercises showed that these 
problems were so serious that the MSC ships were off loaded in November, and 
were replaced by two Maritime Prepositioning Ships (MPS) with specially 
designed roll-on roll-off and in-stream unloading capabilities. The US Marine 
Corps concluded after the war that it had a requirement for a minimum of one 
additional MPS ship per brigade but never made this a formal force requirement 
because it was clear that such ships would not be funded.1638 

o The severe limitations in theater intelligence assets discussed earlier led to a 
growing problem because intelligence assets were being concentrated on 
preparation for the land battle, and adequate intelligence support was not 
available for the  amphibious task force.1639  

o The Marine Corps specialized engineering equipment was concentrated in the 1st 
and 2nd Marine Divisions on shore, and inadequate equipment was available for 
clearing mines and ensuring that the AAVs could safely reach the shore. This 
also limited the size of the initial assault waves charged with clearing the 
beaches. 

o The Marine Corps could not substitute enough heliborne assets for a direct 
assault on the beaches because its aging CH-46 medium lift helicopters had 
inadequate lift, and lacked the range to allow the task force ships to operate from 
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outside heavily mined areas.1640 The Marine Corps had recognized this lift 
problem as a serious weakness in its amphibious capabilities more than a decade 
earlier, but the long debate over replacing the CH-46 within the Department of 
Defense, and over the development of the V-22 VSTOL lift aircraft, had meant 
that no action had been taken to correct the problem.1641  

o The Marine Corps had considered conducting an over-the-horizon heliborne 
assault using its longer range CH-53E helicopters, and its 13th Marine 
Expeditionary Unit (Special Operations Capable) had regularly practiced such 
operations. Such an assault had the advantage that the Iraqis would have no 
warning or time to prepare. On January, 1991, the 4th MEB used such a 
technique to evacuate US citizens from Mogadishu, operating from the USS 
Trenton at ranges of 466 miles. However, the Marine Corps only had enough 
CH-53 and CH-53E assets to lift one battalion, although its 17 LCACs could lift 
another battalion and the unit's tanks and LAVs over many of the obstacles. This 
gave the Marine Corps a considerable ability to conduct a major over-the-
horizon raid, with supporting raids in other areas, but it did not provide enough 
capability for a full-scale assault. Such a raid also required substantial air support 
to destroy beach defenses and shape landing zones, and it was not clear whether 
such air support could be diverted from the land battle or function effectively if 
weather problems occurred. Once again, this experience illustrated the need for 
added medium and long range airlift capability. 

o Regardless of the initial method of assault, task force planners estimated that it 
would take 10 days of concentrated mine countermeasure effort to clear a path 
through the Iraqi minefields, and 3-5 days of naval gun fire support and air 
strikes to neutralize Iraqi beach defenses. The task force would also use air 
strikes and naval gun fire to provide support while it cleared mines inside the 
range of Iraqi artillery. Without such a mine countermeasure effort the task force 
ships had to remain 72 miles off the coast. 

o As time went on, the requirement for a landing to establish a sea-based logistic 
supply point sharply declined. Stock piles built-up on land, the amount of combat 
engineering and logistic equipment in theater improved, and the Navy Seebees 
and USMC support units made major improvements in the roads and supply net 
which the 1st and 2nd Marine Divisions had available south of the Kuwaiti 
border. 

o No matter how the amphibious assault was designed, it presented the problem 
that pre-assault strikes would destroy a great deal of Kuwaiti housing and 
infrastructure, while presenting higher risks for the amphibious forces than 
would occur for any of the forces attacking by land.1642 

The Shift to Raids and Deception 
 This complex mix of problems and operational challenges had a growing impact 
on USCENTCOM planning. When the amphibious task force conducted Exercise Sea 
Soldier IV in Oman in January, USCENTCOM began to emphasize using the 
amphibious threat as part of its deception effort. The 13th MEU (SOC) also raided Umm 
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Al-Maradim Island off the southern coast of Kuwait on January 29, 1991 -- although it 
found the island to be empty with abandoned Iraqi equipment.1643 
  By the time that USCINCENT, USMARCENT, and USNAVCENT met on the 
USS Blue Ridge to review the amphibious option on February 2, 1991, it was also clear 
that US and allied capabilities had built-up to the point where there was no longer a need 
for an amphibious landing. As a result, General Schwarzkopf decided against including 
an amphibious landing in the initial ground attack, although he directed that it be 
preserved as an option that could coincide with the advance of the I MEF, and be 
launched on short warning.1644 
 The order to maintain the option to seize a port was reiterated on February 8, 
1991, but planning for the amphibious task force began to shift its focus towards 
conducting more feints and raids, rather than a major landing. Possible targets included 
the Faw Peninsula and the Falayka Island, where intelligence indicated that Iraq had 
deployed a 2,500 man brigade. The order to prepare for a raid on Falayka was given 
priority. Orders for the raid were issued on February 6, plans were completed during 
February 11-13, and a rehearsal was held on February 15. On February 18, however, the 
USS Tripoli and the USS Princeton struck mines, and it became clear that much of the 
planning for amphibious operations was based on faulty intelligence about Iraqi 
minefields. The raid was scaled back on February 22, and called off on February 23.  
 At that point, amphibious planning began to concentrate solely on reinforcing the 
deception effort.1645 On February 24, USNAVCENT ordered the amphibious task force 
to conduct a demonstration or feint near Ash Suaybah. By then Coalition forces were 
advancing rapidly into Kuwait and it became essential to keep Iraqi forces pinned down 
on the coast. At 0300, the Missouri began naval gunfire in the area around possible land 
beaches, the 13th MEU(SOC) conspicuously launched CH-53E helicopters from the 
USS Okinawa, flew towards Al-Fintas, and then turned away three miles from the beach.  
 In the early morning darkness on the 25th, ten USMC helicopters, some carrying 
electronic warfare transmitters, made a similar feint off the coast of Ash Shuaybah, 
while the USS Portland maneuvered offshore. It was at this point that the HMS 
Gloucester shot down a Silkworm missile and another landed in the water.1646 
 More feints occurred near Al-Faw and Faylaka near noon on February 25, to try 
to pin down Iraqi forces, helicopters, and EW aircraft, while A-6Es carried out a feint 
near Bubiyan on the night of the 26th.  A-6Es attacked the Iraqi defenses that reacted to 
the feint, while a smaller USMC helicopter force flew near Faylaka firing guns.  
 It is unclear, however, that the feints after February 24 served any real purpose in 
influencing Iraqi behavior at the command level. Iraqi forces were already defeated and 
retreating. The feints may, however, have encouraged the slow and indecisive reaction 
that the Iraqi commanders in the KTO had to withdrawing their forces on February 25. 
In any case, the amphibious option lost its remaining contingency value. The 5th MEB 
began landing to assume the mission of acting as the I MEF reserve on February 24. 
Some 7,500 men disembarked through Al-Mishab and Al-Jubayl, and assisted in 
mopping up, enemy prisoner of war, and security duties. USMC AV-8Bs and AH-1W 
helicopters began operations in support of the I MEF advance on the land, and six AV-
8Bs deployed off the USS Tarawa to a forward airfield at Tanajib.1647 
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Lessons for Amphibious Warfare 
 Desert Storm made good use of amphibious capabilities to achieve strategic ends 
in shaping the battlefield and Iraqi deployments, and succeeded in using deception, but it 
did not test US amphibious capabilities in a large scale landing. Unlike some 59 other 
contingencies since 1945, the US Marine Corps faced an enemy that was able to predict 
the approximate area for a landing and mine and fortify it. At the same time, the 
Coalition was able to build up its land based strength to the point where US commanders 
were unwilling to take risks with amphibious forces they might well have taken a few 
months earlier or in other conflicts. 
 Desert Storm also demonstrated the value of amphibious forces in providing 
contingency capabilities and supporting deception. The experience of amphibious forces 
also demonstrated the need for improved USN mine countermeasures, and improved 
USMC airlift and amphibious ships. It helped lead the US Navy to shift towards a new 
emphasis on amphibious operations, to give control of the battle space priority over sea 
control, and to greatly increase its cooperation with the USMC planning and exercises. 
 At a broader level, preparing for an amphibious invasion forced a new level of 
cooperation between the US Navy and the US Marine Corps. It was a major factor that 
led both services to cooperate in developing their new littoral warfare strategy  called 
"From the Sea." Their experience revealed a long list of problems that led both services 
to improve their operational plans to support the AirLand battle, and helped focus them 
on the need to develop a true joint concept for AirLand-naval-amphibious warfare with 
the Army and Air Force.1648 

Strategic Lift and the Critical Role of Sealift 
 All forms of strategic lift proved critical to the Coalition's success during Desert 
Storm. The US alone airlifted 544,000 tons of cargo, and 500,000 passengers into the 
theater during Desert Shield and Desert Storm, -- which required 94% of its 126 C-5s at 
peak periods, 73% of its 265 C-141s, extensive charters,  and about 25 missions per day 
from its Civil Reserve Air Fleet.1649 Airlift, however, supplied only a limited amount of 
US logistic and sustainment needs. During Desert Shield, sealift delivered nearly 1.2 
tons of cargo and 3.5 million tons of fuel.1650 These trends are illustrated in Table 
10.4.1651  
 Sealift was the key to effective deployment and sustainment for Britain, France, 
Egypt, and the United States. The US alone eventually used a total of 385 ships -- 
including 24 afloat prepositioning ships, eight fast sealift ships, 71 ships from its ready 
reserve forces (RRF), 73 US flagged or controlled cargo and tanker ships, and 210 
foreign flag cargo and tanker ships.1652  During Desert Storm, an average of 4,700 tons of 
cargo arrived in theater daily. Sealift was able to deliver this cargo, although the average 
one-way voyage for ships coming from the US was 8,700 miles.1653 This experience 
highlighted a long-standing lesson of seapower -- that fast naval strategic mobility is as 
critical an element of seapower as any other element of combat arms.  
 The afloat prepositioning force was particularly effective. The US first used the 
Near-Term Propositioning Force that it had established in Diego Garcia in the 1980s, 
which had four ships stocked to support USCENTCOM contingencies. These ships were 
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"indispensable" in providing critical supplies during the first days of Desert Shield. The 
bulk of the equipment for the first arriving ground forces -- the 7th Marine 
Expeditionary Brigade, and the 82nd Airborne Division could be moved using such 
ships. The US went on to use a total of 13 Marine MPS ships, eight Army and USAF 
PREPO ships, and three PREPO tankers. This force delivered all of its initial cargoes 
and proved capable of meeting its goals  -- in spite of the fact that three MPS ships were 
out of position when they were ordered to proceed to the Gulf on August 7, 1990, 
because of regularly scheduled maintenance and training exercises. The afloat 
prepositioning force then reverted to common user status, and provided continuing 
sealift.1654  
 The value of maritime prepositioning and forward deployment is one of the 
lessons of the Gulf War. The MPS ships were particularly useful because they could 
provide some maintenance and support functions, and helped compensate for the major 
shortfalls in logistic and maintenance capabilities in theater early in Desert Shield. They 
were so effective that the Marine Corps concluded that it needed one more MPS ship per 
brigade after the war -- although this requirement was not funded. The US Army 
concluded that it needed to be able to preposition at least one heavy brigade afloat -- 
following the example set by the Marine Corps -- and this requirement has been 
funded.1655 The Chairman of the Joint Chiefs, General Colin Powell, also concluded in 
his 1992 report on roles and missions that the US could down-size its munitions reserve 
requirements, and still meet its contingency requirements far more effectively, if it 
moved many of its munitions stocks to prepositioning -- although this requirement too 
has not been fully funded.1656  
 The eight US fast sealift ships met many of their goals, and delivered 13% of all 
cargo -- although they were only four percent of the ships used. Their speed, large size, 
and special configuration to suit military cargo proved to be of critical value. They did, 
however, present problems in speed and reliability. They operated at 27 knots during 
their first voyage, and at 24 knots in following voyages. This was well below their 
mission design speed of 33 knots, but reduced the risk of breakdowns.  
 The one major problem in FSS ship operations occurred as the result of  a 
calculated risk. The FSS Antares  had been scheduled to begin 90 days worth of 
maintenance when Desert Shield began. It was loaded anyway and sent to the Gulf, but a 
boiler breakdown forced it to be put into Rota, and its cargo had to be transferred to the 
FSS Altair.   This one breakdown delayed the arrival of the initial wave of cargo by 13% 
and illustrated the need for more rapid sealift force to meet regional contingencies.1657 
The US Navy concluded after the war that efforts to emphasize the speed of its fast 
sealift ships, rather than provide reliable high capacity lift at normal speeds, presented 
more problems than the speed was worth. It did not seek high speed as a requirement in 
the new ships that it procured after the war, and emphasized roll-on roll-off capabilities 
instead.1658 
 The Ready Reserve Force (RRF) ships carried the largest percentage of dry cargo, 
and began arriving in theater on September 7, 1990, but they experienced a number of 
problems. RRF activation orders started on August 10, with the order to activate 17 roll-
on and roll-off ships and one general cargo ship. A total of 44 ships were activated 
during the first phase of the sealift effort, and a total of 27 more once the decision was 
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taken to reinforce US land and air forces for a major land offensive. However, only 18 
of the 71 activations were on time. Ships with scheduled breakout times of 5 and 10 
days took 11-16 days to break out. A total of 32 ships were late or failed to activate in 
phase one, and 24 of these had serious mechanical failures. Six ships had short delays 
because crew members and shipyard workers were not available. In general, the RRF 
force presented problems in terms of aging ships with obsolete systems, a lack of trained 
crew for older ship types, and a lack of roll-on and roll-off ships that seriously restricted 
the range of cargo that could be carried.1659 
 Chartering ships, including foreign ships, worked well in spite of long-standing 
fears about the need for US flag or US controlled vessels. The US used 25 US flagged or 
controlled cargo ships, 47 US flagged or controlled cargo ships, 187 foreign flagged 
cargo ships, and 23 foreign flagged tankers. Chartering tankers was particularly 
important because the US Military Sealift Command had to double its tanker fleet to 
meet even one major regional contingency. Foreign charters under foreign control 
proved to be as responsive as US flag or US controlled vessels, and the US had to turn to 
foreign flag vessels for most of its charters to meet the need for vessels that could carry 
the standard 40 foot containers used for most sustainment cargo, and more roll-on and 
roll-off ships. Such charters were a fraction of the cost of RRF ships (including 
activating, operating, and deactivating RRF ships), and helped meet the need to delivery 
1,200-2,000 containers per week.1660 
 The US was also able to speed up the shipment of containers from the US to 
Saudi Arabia from a normal time of 30-35 days to 25-27 days by breaking with the 
traditional reliance on single voyages, and using large container vessels to ship to the 
Mediterranean, where the containers were interlined from the large vessels to smaller 
ones which then moved quickly to the Gulf. This system demonstrated the flexibility 
possible in using commercial charters, regardless of flag, when secure sea lanes exist to 
a theater of combat. 
 The Coalition was dependent on a wide range of seaports in Bahrain, Oman, 
Saudi Arabia, Qatar, and the UAE. The seven seaports in Saudi Arabia were particularly 
critical. Saudi Arabia has four ports on the Gulf and three on the Red Sea, and these took 
70% of the total throughout of cargo for Desert Shield and Desert Storm. Ad Dammam 
and Al-Jubayal were particularly important because they had the heavy lift equipment, 
warehouses, hardstand outdoor storage, staging areas, and road networks to allow rapid 
off-loading and deployment during both Desert Shield and Desert Storm. This 
dependence on seaports reinforced the need for sea control in the Gulf and Red Sea.1661  
 These lessons about the importance of strategic sealift have led the US to 
consider purchasing twenty new roll-on roll-off ships of a new medium speed type that 
can handle tanks and tracked vehicles. If they are fully funded, 11 of these 20 ships will 
be kept at high readiness at US ports, along with the eight SL-7 fast sealift ships used 
during the Gulf War. The total capacity of this 19 ship sealift force would be two US 
Army divisions, plus support equipment. The other nine roll-on roll-off ships and two 
newly leased container ships would be used for afloat prepositioning. Loaded with the 
gear for a US Army heavy brigade, these ships could be anchored near a base like Diego 
Garcia, and would supplement the total of 21 afloat prepositioning ships the US already 
has in serve.1662 Further, the US is seeking to modernize the RRF by buying 64 ships 
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from commercial sources, and to expand the RRF  from 96 to 142 ships. Full 
modernization of the RRF now seems uncertain, but  the US did buy 12 additional roll-
on roll-off ships by 1993, and is bringing them up to US standards in US shipyards.1663 
 The Gulf War also illustrated the need for better US Army planning for the use 
of dedicated sealift that involved careful detailed contingency planning to meet total 
expeditionary of the kind long carried out by the USMC. The US Army's lack of prior 
planning -- combined with USCENTCOM's changing force requirements -- created as 
many real-world movement plans as the availability of adequate sealift. So did the fact 
that the US Transportation Command did not have a detailed mobilization plan to shift 
to support of a major war, had significant information and data processing problems, and 
a lack of adequate ports, port facilities, and railheads in the US.1664 The movement of the 
24th Mechanized Division on August 11 revealed serious problems with the choice of 
port, tides, berth space, and ramp angles that should have been solved years earlier. The 
Army  experienced serious problems because it had not properly prepared its equipment 
to move to ports by rail. 1665 
 In summary, the Gulf War demonstrated the need for rapid maritime power 
projection capability for any power seeking to play a major role outside its own region. 
This is scarcely a new lesson for the US, but it is one that has been given new emphasis. 
It helped trigger the US Department of the Defense's emphasis on additional sealift in its 
Bottom Up Review, and the US Navy's new emphasis on using sealift and seapower to 
support expeditionary forces from all four services in its post-Cold War strategy power, 
"From the Sea." That paper states,1666 

 "America's influence depends on its ability to sustain military operations 
around the globe. The military options available can be extended indefinitely 
because sea-based forces can remain on station as long as required. Naval 
forces encompass the full range of logistics support that is the critical element 
of any military operation....It requires open sea lanes of communication so that 
passage of shipping is not impeded by an adversary...during war, strategic 
sealift ships will deliver heavy equipment and resupply heavy air and ground 
forces, Forward logistics, prepositioning, and strategic sealift, coupled with 
strategic airlift, are the keys to force sustainment." 
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Table 10.4 

 
US Strategic Sealift and Airlift During the Gulf War 

Total US Lift 
 
Date                           Airlift                                                         Sealift__              ______ 
                   Missions     Cargo (tons)   Troops     Voyages     Cargo (Stons) Fuel (Stons)  Troops 
 
1980 
August 1,668 46,945 67,263 21 253,293 333,640 315 
September 1,873 68,880 60,476 37 252,013 508,534 681 
October 1,421 52,295 51,154 71 433,708 517,038 436 
November 1,502 43,926 20,553 36 264,489 1,1011,243 186 
December 2,737 90,587 105,413 70  447,517 894,061 465 
 
1991 
January 3,272 118,144 132,095 149  910,379 1,088,825 516 
February  3,052 95,509 45,562 68 527,322 1,336,807 147 
March 2,531 40,013 10,963 14 301,426 412,855 30 
 
Total 18,056 556,299 493,499 466 3,390,147 6,103,003 2,776
  
 
Source: GAO, "Desert Shield/Desert Storm: US Transportation Command's Support of Operation," 
Washington, GAO/NSIAD-92-54, January, 1992, pp. 5-10, and Association of the US Army, "Special 
Report: Operations Desert Shield and Desert Storm, The Logistics Perspective, Arlington, Association of 
the US Army, September, 1991. 

 

Lessons For Coalition Warfare And International Peace 
Making. 
 The Coalition's advantages in many aspects of naval warfare were so great that it 
is sometimes easy to forget their importance. Desert Shield would have been a very 
different operation if the US Navy had not been able to rush in carrier task forces, 
advanced naval air assets, air and missile defense ships, and advanced command and 
control ships, and if the advanced air/missile defense and mine countermeasure 
capabilities of the Royal Navy had not been committed to combat areas.  
 Sea control and control of the battlefield area were critical since the UN 
sanctions and embargo would have been meaningless without them. Coalition naval 
capabilities to secure Saudi and southern Gulf ports played a critical role in the land-air 
build-up since 95% of all wartime equipment and supplies brought into the theater 
moved by sea. Seapower played a critical role in providing Coalition air power to help 
deter Iraqi attacks on Saudi Arabia, and prevent Iraqi missile and mine warfare ships 
from raiding deep into the Gulf. Coalition naval capabilities, used for securing Saudi and 
southern Gulf ports, played a critical role in the land-air build-up.  
 The Coalition's decisive air victory was heavily dependent on US Navy and US 
Marine Corps aircraft. US amphibious forces tied down a major part of Iraq's land forces, 
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and greatly eased the task of penetrating Iraq's forward defenses, while limiting its 
ability to extend its defenses further West. Allied mine warfare forces played a major 
role in limiting Iraq's mine warfare capabilities, and joint cooperative operations by 
Coalition forces were critical to hunting down and destroying Iraq's surface forces. 
 The fact that seapower won a relatively quiet victory compared to the air and 
land battles does not make it less strategically important or critical to future operations. 
It is also impossible -- if not foolish -- to try to draw lessons about the relative 
importance of seapower, land or sea-based air power, and amphibious and regular land 
forces from the Gulf War. Future wars and peacekeeping operations offer no guarantee 
that war will take place against such weak naval forces, that secure ports and major land-
based air bases will be available, that there will be five and one-half months to deploy 
regular land forces and bring land based air forces to full effectiveness, or that enemy 
mining and anti-ship activity will be as limited in scope and aggressiveness. 
 Seapower is a critical element of both joint and cooperative warfare, whose 
relative importance -- like all elements of military power -- is dependent on the specific 
contingency. Jointness, cooperative security, and decisive force won the Gulf War, not 
the individual contributions by air power, land power, or sea power. At the same time, 
power projection can never be secure, and will rarely be effective, without the support of 
decisive seapower. This is the critical lesson for the future, and it is one that efforts to 
make precise trade-offs between different kinds of military power ignores. Strength and 
flexibility are the only substitutes for prophecy, and the gift of prophecy very definitely 
is not a lesson of modern war.  
 At the same time, the Gulf War provided an important lesson for the US by 
showing that its seapower and naval air requirements had changed fundamentally with 
the end of the Cold War. The Gulf War showed the need for a Navy focused on the 
support of US power projection in major regional contingencies and in littoral warfare. It 
showed the need to shift away from planning to defeat the Soviet Navy, to the support of 
the Marine Corps, US Army, and USAF in the AirLand battle. It also showed the need 
for the US Navy and USMC to plan for mid and high intensity warfare, and not simply 
for low intensity and amphibious warfare.1667  
 This shift in strategy and force planning became a central focus of both the US 
Navy and USMC planning in September, 1992 when both services jointly issued the 
white paper called "From The Sea." It is now embodied in US force plans and is a major 
lesson of the Gulf War. What is less clear is that the US Navy is acquiring the air and 
missile capabilities to fully support a major land battle, or that the USMC  has the 
resources to obtain the amphibious and theater lift it needs, or the armor and artillery 
that it may require in future major regional contingencies. There is no substitute for such 
US naval power.  While other navies, particularly the British Navy, can bring major 
assets to the battle, they cannot conduct major naval air, ship-to-surface missile, or 
amphibious operations.   
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Chapter Eleven: Missile Systems And 
Proliferation 

 Iraq successfully used long range missiles, but such missiles were conventionally 
armed and lacked accuracy and lethality. Iraq did not deliver weapons of mass 
destruction. Iraq had massive numbers of chemical weapons, and had used them in 
previous conflicts, but never used chemical weapons during the Gulf War. Iraq's 
biological warfare capabilities were uncertain and untried. It did not yet have nuclear 
weapons and could not pose a threat of nuclear escalation.   
 At the same time, Iraq was developing a massive capability to produce and 
deliver such weapons. UN experts have estimated that Iraq had 52 missile storage, 
assembly, and maintenance facilities, 13 facilities associated with biological weapons 
facilities, 48 facilities associated with chemical weapons, and 21 facilities associated 
with nuclear weapons at the time of Desert Storm. Even these totals may be an 
undercount, and they symbolize the fact that the growing risks posed by proliferation is 
one of the most important lessons of the Gulf War.  
 There is no way to be certain what would have happened if Iraq had used 
weapons of mass destruction. It is possible to speculate about the war fighting impact of 
proliferation, the value or non-value of missile defenses, the need for civil defenses, the 
future of counter-proliferation, and the importance of biological warfare. The fact 
remains, however, that such speculation cannot be based on what actually took place. As 
a result, this chapter concentrates on six major topics: The Coalition's readiness for 
chemical and biological warfare, Iraq's use of missiles, the Western counter-missile 
effort; Iraq's preparations to use chemical weapons; Iraq's capability to use biological 
weapons, and the state of Iraq's nuclear weapons effort and its possible implications. 

Coalition Readiness for Chemical and Biological 
Warfare 
 There is no doubt that Iraq's decision not to use chemical or biological weapons 
was fortunate for the Coalition. Many of the Coalition forces were unprepared for such 
war, and this was  as true of US forces as those of the other members of the Coalition.  
 The US did rush in chemical defense forces. During the first phase of Desert 
Storm, it deployed two Army chemical battalion headquarters, seven heavy 
decontamination companies, seven dual-purpose (decontamination and smoke) 
companies, four nuclear-biological-chemical (NBC) reconnaissance platoons, and 
several chemical defense staff augmentation units. With the build-up of additional 
ground forces, it deployed another two Army chemical battalion headquarters, five 
heavy decontamination companies, three smoke generation companies, five dual 
purpose companies, and additional staff augmentation. This build-up eventually gave the 
US a total of 45 CBW defense units, with a total of 6,028 soldiers and more than 450 
vehicles for reconnaissance, detection, decontamination, and smoke generation.1668 
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 The US had protected some of its major combat equipment against chemical and 
biological warfare contamination before the war. The Army had protected 24 of 40 
armored systems, but only two US systems had the overpressure systems needed to 
provide a high degree of protection.  The Navy had protected seven types of ships, but 
this included a total of 33 out of 450 ships. These ships only had the lowest Level I 
degree of protection. The USAF had not protected any of its aircraft, although it had 
some decontamination capability and the training and equipment to operate in a limited 
chemical environment.1669  
 However, many US chemical and biological defense capabilities were marginal 
at best. The US had little time-urgent surge capability to produce nerve gas injectors and 
chemical protective suits.1670 It had shortages of chemical warfare suits and modern gas 
masks, and had had serious problems in chemical defense capability since at least the 
mid-1980s.1671 US forces were not properly trained for chemical warfare when the Gulf 
War began, and equipment was lacking for many reserve units and even active support 
units in Europe. War reserves and prepositioned stocks were well below authorized 
levels.  
 The US Army was the central manager for buying chemical defense equipment 
for the US armed services, but it had failed to meet requisitions of one to four million 
modern chemical warfare suits between FY1988 and the beginning of the Gulf War, and 
its prepositioned reserves had been inadequate for five years. The US had to draw on all 
its world-wide reserves to transfer more than 1.1 million chemical protection over-
garments. 
 The US Army eventually obtained 300,000 more new suits by mid-February, but 
US manufacturers experienced serious problems in producing modern suits.1672 Roughly 
20% of the US personnel that were issued protection suits during the Gulf War were 
forced to use an older suit with less protection and endurance. None of the suits 
produced in the US were light enough for desert warfare, and manufacturers also failed 
to come close to meeting their promised delivery schedules for surge orders placed after 
Iraq invaded Kuwait. As a result, the Marine Corps had to independently purchase 
208,915 light weight suits from a foreign manufacturer after the Gulf war began because 
of  the problems in the Army program.1673  
 Similar problems existed in the US gas mask program.1674 The inability of the 
original manufacturer to meet production schedules had badly delayed delivery of the 
more modern M-40 and M-42 gas mask. The original contract had to be terminated for 
default in January, 1990 -- after the manufacturer produced defective equipment and met 
only 1% of his required delivery schedule. Two new manufacturers were selected, but 
they too experienced problems. They had not delivered any masks as of August, 1990 -- 
although deliveries were supposed to have begun in September, 1989.  
 As a result, almost all US troops were forced to wear obsolescent M-17 and M-
25 gas masks -- with fit, respiration, canister change, and communications problems. 
Even then, refitting of M-17 masks has to be stepped up to 5,000 per week to meet the 
demand for Desert Storm.1675 The M-17 mask and its filters also exhibited a high failure 
rate during Marine Corps testing, and would probably have killed many soldiers to 
which it was issued, if it had had to be used in combat.1676 
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 US decontamination capabilities were ineffective. Its equipment consisted of the 
M-258A1 individual decontamination kit, small sprayers like the M-11 or M-13 to 
decontaminate vehicles and weapons, and the M-12A1 power driven decontamination 
apparatus mounted on a 5-ton truck. A lighter M-17 decontamination system was also 
delivered to some forces.  There was insufficient water to supply such systems, however, 
and the M-12A1 and M-17 systems were unreliable, produced insufficient water 
pressure, and lacked adequate spare parts. The M-17 had regularly failed after extended 
use in training or trials.1677 
 Both the Department of Defense and the GAO concluded after the war that US 
biological and detection capabilities were inadequate.1678 The US had the capability to 
detect most chemical agents, and deployed more than 1,300 chemical agent monitors 
(largely M-236 chemical detector kits and M-8A1 automatic chemical agent alarms).1679 
However, the US had no long range detection gear, and virtually no gear to detect 
biological agents. Even US chemical detection gear presented problems because it was 
so prone to false alarms that this sometimes led the operator to ignore the warning. This 
equipment also experienced frequent battery failure because of high temperatures, and 
the maintenance load of this and most other chemical defense equipment was much 
heavier than anticipated -- particularly in terms of air filter changes.1680   
 The only US standoff detection system, the XM-21, was still under development 
and had a relatively short range. Only 10 were available in theater during Desert Storm 
and these systems still had significant technical problems. The XM-21 only met the tests 
required to qualify for low rate production nearly four years after the war was over.1681  
 These problems, and the lack of a dedicated CBW reconnaissance vehicle, led 
the US to obtain Fox (Fuchs) chemical detection vehicles from Germany. The Fox was a 
six-wheeled armored vehicle with over-pressure protection, and was equipped with mass 
spectrometers and a fully integrated CBW detection. warning, and communication 
capability. It could analyze air and collect water, soil, and vegetation samples for later 
analysis, and had the range (500 miles) and speed (65 MPH) to keep up with maneuver 
forces. As a result of its experience with these vehicles, the  US Army decided to 
procured more advanced versions (XM-93 and XM-93E1) after the Gulf War, with 
enhanced chemical detection capability and a greatly enhanced biological detection 
capability.1682 
  The US was totally unready for biological warfare. Its protective gear was 
ineffective, its antidotes and treatment capabilities were limited in coverage and 
effectiveness, and it had negligible detection capability. The US issued detection kits 
that could detect two biological agents, but these kits only functioned after the user had 
already been exposed to the agent for 13 to 24 hours and had no value as warning 
systems.1683 The US had no options in responding to Iraq's biological program other than 
trying to destroy delivery systems, providing an immunization program useful only 
against one agent -- Anthrax, hoping that chemical protection gear would provide some 
help, and retaliating by escalating its attacks on Iraq.1684  
 Under these conditions, it is not surprising that the threat of Iraqi chemical and 
biological warfare affected some aspects of US operations. The US changed its 
scheduling for off-loading and moving its combat units during Desert Shield to reduce 
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potential exposure to chemical and biological attacks, which caused some confusion 
both loading and off-loading ships. The US rushed in additional chemical defense 
capabilities from all over the world, and seek additional equipment from Germany. Even 
then, it was only able to fully equip the portion of its land force that crossed into Iraq 
and Kuwait, and was never able to deliver enough water into the forward area to carry 
out effective decontamination. Problems occurred with gas masks, torn suits, detection 
gear, and atropine shots. 
 Planning for casualties presented problems in terms of treatment facilities, and 
forced the US to create parallel evacuation and triage networks to keep chemical or 
biological casualties from contaminating assets, and provide facilities that were designed 
to deal with conventional wounded.  
 The threat of chemical and biological warfare required a major training effort at 
a time when other training activities had high priority. Commanders and troops had to be 
trained to decide on what level of protection to use, and then how to compensate for the 
resulting loss of effectiveness.  These training problems were compounded by US 
reliance on National Guard and reserve decontamination units, many of which proved to 
have low proficiency and training performance.1685 
  The US also had to train new detection teams and some 1,500 medical personnel 
to treat chemical wounds.1686 It had to integrate the chemical detection systems and 
Fuchs vehicles that it obtained from Germany into its force structure, and redirect its 
intelligence and command staffs to focus on indicators of Iraqi use of chemical weapons. 
It had to acclimatize forces to the debilitating effects of using chemical protection gear, 
and train and prepare teams for decontamination operations.1687  
  The threat of chemical warfare also posed serious problems in terms of human 
factors. US trials found that units lost approximately 50% of their effectiveness in full 
MOPP gear without any chemical attack. Even without decontamination activity, the 
threat of chemical warfare meant that water had to be increased above the nine quarts 
per day provided for drinking water in peacetime, and two quarts per hour provided in 
action. Full mission-oriented protection posture (MOPP-4) gear meant wearing a full 
protection suit, mask, rubber gloves, and rubber boots that required additional water.  
 The US had no way of providing full protection for large areas involving high 
levels of activity. This involved key targets like Dhahran and Riyadh, as well as a 
number of assembly areas and air bases.1688 The US did attempt to develop an active 
defense capability by creating an extensive air defense system, screening the border, and 
deploying the Patriot. However, this system was scarcely leak proof, and the Patriot's 
limited anti-tactical ballistic missile defense capabilities were still in development at the 
time the Gulf War began. 
 More broadly, the US had no clear counter-proliferation doctrine, and only 
limited counter-proliferation capability. As will be discussed shortly, it was not able to 
destroy Iraq's chemical weapons stockpiles or Scud missile launch capability, and had 
uncertain targeting capability even against major Iraqi production capabilities. The US 
also had no clear doctrine regarding retaliation and extended deterrence. If the US had 
plans to retaliate against Iraqi use of chemical and biological weapons by changing its 
strategic bombing effort, these plans have not been disclosed.  The US had 
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overwhelming nuclear superiority, but rejected the use of nuclear retaliation. The US 
had rejected the use of biological weapons in the mid-1970s, and had only limited 
capacity for chemical retaliation.  
 This fundamental lack of US readiness for chemical and biological warfare is a 
major lesson of the Gulf War, and has helped make counter-proliferation a top US 
defense planning priority since the war. It has led the US Army -- the central manager of 
US nuclear-biological-chemical defense efforts -- to establish a Chemical and Biological 
Defense Agency in October, 1992, and an Army Research Laboratory effort to improve 
chemical and biological defense capabilities. It has led the US Army to recommend new 
lightweight protection clothing and defensive equipment, the full integration of CBW 
protection and cooling systems into combat vehicles, and the procurement of  stand-
alone transportable collective protection shelters. It has also led the US Army to 
recommend massive improvements in biological warfare defense capability, including 
detectors, vaccines, and protective equipment.1689 
 However, the US was just beginning to develop detailed plans to implement its 
counter-proliferation policy in the mid-1990s. It also was still developing systems for 
biological detection, stand-off nuclear-biological-chemical (NBC) detection and multi-
agent chemical detection. It had only limited NBC reconnaissance capability, limited 
chemical monitoring capability, and only manual warning and reporting capability. 
Much of its protection gear was not fully compatible with its night vision equipment, it 
had only limited biological vaccines, it still used highly corrosive decontaminants, and a 
wide range of other -practical war fighting problems.1690 
 Allied capabilities were mixed, but all Coalition countries had similar or worse 
problems. Britain had limited chemical defense capabilities at the time of the Gulf War. 
It treated chemical protection gear as a "system", its S-10 gas mask was significantly 
superior to the US M-17, or M-25, and its gear was relatively modern. At the same time, 
it too had no real biological defense capability, and its chemical agent monitors were no 
more sophisticated than US detection systems. Like the US, it obtained the German Fox 
vehicle to help compensate for major weaknesses in its ability to conduct maneuver 
dominated chemical and biological warfare.1691  
 The defenses of France and the Arab members of the Coalition were limited 
largely to personal protection gear, some of which was inadequate. No other Coalition 
country had more effective defenses against biological weapons. Iraq's attacks on Israel 
forced Israel to rapidly disseminate chemical defense gear, but Israel too had only 
limited biological detection and defense capabilities.1692 Although Israel could pose the 
risk of nuclear retaliation, it still had to hastily improvise missile defenses with the 
Patriot.  
 Given this level of overall Coalition capability, it is interesting to speculate as to 
what would have happened if Iraq had waited to invade Kuwait until it had acquired 
some nuclear weapons, had deployed an effective force of chemically armed long range 
missiles, and had deployed a full range of advanced chemical and biological munitions. 
It is far from clear that the Western or Arab states that made up the Coalition would 
have reacted to the build-up of Iraq's capabilities by deploying effective defenses and 
offensive capabilities in time to fight a different kind of war. The risks to the West in 
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deploying sufficient ground and air forces would have been far greater. So would the 
risks to Saudi Arabia, Bahrain, and the other Southern Gulf states in providing the ports, 
bases, and staging areas used by Coalition forces. It is at least possible that the war 
would never have taken place. 

Iraq's Use of Long Range Missiles   
 In order to understand Iraq's use of missiles during the Gulf War, it is necessary 
to understand the nature of Iraq's missile forces, and some of the key limitations of those 
forces. While Iraq is sometimes seen as having a highly advanced missile capability, this 
was anything but the case. 

 The Capabilities of the "Scud B" 
 All of Iraq's missiles were variations of the Scud, a missile derived from the 
German V-2 of the 1940s, and which the Soviets first deployed in the 1960s. The Scud 
has many limitations by modern standards. All of the various models are single stage 
systems using liquid propellants and which have limited growth and modification 
capability. While the missile has been steadily improved with time, even the later 
variants are very large relative to their range and payload, have limited accuracy, require 
complex pre-surveying to achieve this accuracy, and normally have a complex and 
unwieldy set up and take down process.1693 These factors made the Scud obsolescent by 
Soviet standards by the mid-1970s, and it was being replaced by the SS-23 before the 
INF Treaty led to all such systems being withdrawn from Soviet forces. 
 Two slightly different modifications of the missile seem to have been sold to the 
Third World. One is about 11.25 meters (36.9 feet) long and 0.85 meters (2.8 feet) in 
diameter. The other is 11.58 meters (37.9 feet) long and 0.91 meters (3.0 feet) in 
diameter.1694 The smaller missile is normally said to have a range of 300 kilometers (186 
miles) and the larger missile to have a range of 450 kilometers (279 miles). Both 
systems have a minimum range of about 160 kilometers. There is some evidence that the 
smaller missile loses accuracy and reliability at ranges over 280 kilometers.1695 
 These missiles can be launched from fixed sites, towed trailers, and a now 
obsolete tracked IS-3 chassis. The launchers used in Iraq were normally MAZ-583 
vehicles that act as a transport-erector-launcher (TEL). The MAZ-583 is an eight 
wheeled, four axle vehicle. The missile normally rides flush inside the vehicle, and can 
look like a large fuel truck or tractor trailer from a relatively short distance. It is 
normally supported by the ZIL-157 propellant tanker, and a mobile command and 
control van. Both of these vehicles look like commercial vehicles.  There is also a 
special trailer for reloads which is attached to a ZIL-157 vehicle, and crane mounted on 
a Ural-375 truck to move the missile on the launcher. A Scud fire unit is normally 
supported by an End Tray weather radar, which tracks wind patterns using a radiosonde 
balloon, but this radar does not have to be collocated with the missile. All of these 
vehicles can easily be confused with commercial vehicles at a distance.1696 
  NATO normally refers to the smaller missile as the SS-1 Scud A, and the latter 
missile as the SS-1 Scud B, but these NATO designations bear no relation to the Soviet 
name for the missile, which the Soviet Union first introduced as the "R-7". The 
terminology that NATO uses in describing the Scud is also confusing because some 
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sources have referred to  Iraqi and North Korean modifications of the Scud as "Scud 
Cs," although this was the name originally given to a developmental Soviet-made longer 
range variants of the missile. Most importantly, the NATO designations disguise the fact 
that both basic variants of the Scud have undergone a steady series of refinements and 
modifications. This series of modifications is reflected in the fact that the Soviet 
designation for the larger missile is now the 17E. Similar improvements have taken 
place in the associated support equipment and warheads.  
 Another problem affecting much of the reporting on these systems lies in the fact 
that the reporting focuses solely on the missile body or booster, but ignores the technical 
details of the warhead. The warhead, however, is a critical aspect of the Scud's 
performance, and there are many variations in terms of type and fusing options. These 
variations include a dummy, conventional high explosive, chemical, biological, nuclear, 
and possibly a developmental cluster or bomblet warhead.   
 The Scuds in Soviet inventory were designed primarily to kill area targets using 
warheads with nuclear weapons with yields in excess of 100 kilotons, and Soviet forces 
employed the Scud almost exclusively as a theater nuclear system. In contrast, the 
export versions of the Scuds given to countries like Iraq only have conventional 
warheads. There is no definitive evidence that the former Soviet Union, or any of the 
Warsaw Pact countries, have ever provided developing countries with the designs for 
chemical warheads, and the former Soviet Union never seems to have transferred any 
technology relating to the biological and nuclear warheads to even its Warsaw Pact 
allies.1697 This places important technical limitations on the ability of Third World 
countries to use the missile, since modern nuclear, chemical, and biological warhead 
technology is more sophisticated in many ways than the rest of the Scud missile design. 
 Most experts believe that  Iraq only had the "Scud B," or modifications of the 
"Scud B," in inventory at the time of the Gulf War. This version of the missile weighs 
about 6,370 kilograms (13,888 pounds) fully loaded, and has a 800 kilogram (1,760 
pound warhead). This missile has about 4 tons of propellant and a powered flight time of 
about 70-75 seconds. It does not have a sophisticated guidance system. It follows a 
calculated ballistic course to target, which is corrected by a simple strap-down inertial 
guidance system. Course correction is by adjustment of the refractory jet vanes in the 
motor exhaust. The cruciform long-chord cropped tail fins located only at the base of the 
missile only provide stability.  
 Modification of the Scud is difficult. The large surface area of the missile cannot 
be changed without changing accuracy. Attempting to burn additional propellant affects 
the ability of the jet vane control system to function, and the sharply pointed war head is 
critically shaped and balanced. Any change can cause the missile to wobble, tumble, or 
break up on reentry, which also affects accuracy. The reliability and accuracy of the 
regular "Scud B" was also achieved by extensive practical testing,  recalibration, and 
modification. Like the rest of the missile, the "Scud B's" guidance technology and 
engineering base does not permit easy reengineering and modification in ways that 
fundamentally affect its accuracy and reliability.   
 For the missile to be accurate, it must be fired from a pre-surveyed site against a 
target whose coordinates are exactly known according to a common grid. The targeting 
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problem is more serious than it may appear because the world is not perfectly round, and 
locating launch site and target to precisely the same standard of measurement requires 
both sites to be measured using a common system. This precision is as not necessary 
with nuclear warheads, but is vital when conventional warheads are aimed at small area 
targets. It is easy to introduce errors of several hundred meters with normal location 
systems. 
 Winds are a problem at the launch point, and to a lesser extent on reentry. The 
missile accelerates relatively slowly during its initial flight up through the atmosphere, 
and radiosonde techniques are needed to measure winds, and the guidance must be 
recalibrated accordingly. It takes about 40 minutes to fully complete the combination of 
exact siting and wind calibration needed for maximum accuracy with a highly trained 
crew.  
 The reentry problem is  different. The missile travels so fast that air resistance 
can affect its accuracy. At the same time, any problem in the shape and weight balance 
of the warhead or missile can cause tumbling or break-up. This does not affect the 
performance of Soviet systems, which used well tested nuclear warheads. It does, 
however, present another major modification problem for nations like Iraq in modifying 
either the missile body or warhead. Even minute shifts in weight and sizes could sharply 
degrade accuracy and reliability, and make them difficult to predict, unless the 
modification was refined on the basis of extensive range testing.  

 Iraq's Search for More Advanced Missiles 
  The only recorded use of the Scud in combat before the Iran-Iraq War occurred in 
the October 1973 War. Egypt fired three Scuds at Israel, all of which missed their targets. 
However, both Iran and Iraq made use of the "Scud B" in the Iran-Iraq War. Iran 
initiated the use of Scud attacks in 1982, and had the advantage that Iraq's capital was 
within Scud range of Iranian territory. Iraq retaliated by launching "Scud B" missiles 
against Iranian population centers to the rear of the battlefield, but  could not attack key 
targets like the Iranian capital of Tehran with the "Scud B".1698 Tehran is about 510 
kilometers from the Iraqi border -- about 220 kilometers beyond the range of the "Scud 
B".1699   
 Iraq reacted with a massive effort to acquire the longer-range missiles that it needed 
to attack targets deep in Iran. There is still considerable uncertainty as to exactly how 
Iraq got the technology to modify its Scuds. Various sources have claimed that Iraq 
received Chinese, Egyptian, French, German, and/or Soviet help, and technicians and 
parts from other nations may have been involved. The main research for the Iraqi effort 
seems to have occurred at a facility at Taji, missiles were modified at a facility in the 
Nasr missile factory, and mobile launchers were produced at a facility near Daura.1700  
  Iraq successfully tested its first new variant of the "Scud B" -- called the Al Hussein 
-- in August, 1987.1701 The precise range-payload capabilities of this missile cannot be 
determined as a result of the attacks made during either the Iran-Iraq or Gulf Wars 
because the Iraqis regularly moved the missile launch sites during their attacks. It seems 
to have about 25% more fuel than the regular "Scud B," or about 5 tons of propellant.  
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 The US government has released data indicating that the missile has a range of about 
650 kilometers (375-400) miles, and a circular effort of probability (CEP) of 1,500-
3,000 meters.1702  Other sources provide different data. One Israeli source estimates that 
the Al-Hussein has a maximum range of 600 kilometers, a warhead weight of 300 
kilograms, a flight time of 420 seconds, and a CEP of around 1,700-2,300 meters.1703 
Other experts indicate that it has a range of 375 miles and a warhead weight of only 250 
pounds.1704 Still other sources report that the Al-Hussein utilizes a reduced payload 
package (985 to 190 kg) to effect a 100% growth in range to 600 km (328 NM). Some 
sources also indicated before the Gulf War that the Al Hussein had re-fire times of 60 
minutes versus 160 minutes for the earlier model Scuds.1705 
 In any case, the Scud does not have a high level of accuracy. Further, the term CEP 
only  describes the distance from the target where 50% of the missiles fired (that 
function perfectly through launch and are perfectly aimed) will land from the target. The 
remaining 50% land substantially further away from the target -- but the miss distance is 
difficult to predict. Real world accuracy is also reduced below the CEP because missile 
and target locations are rarely known with perfect precision, and many firings involve at 
least some malfunction within a missile, which further degrades operational accuracy.  
 The Al-Hussein did, however, give Iraq a missile that could reach Tehran and Qom 
from positions south of Baghdad, and Iraq fired an average of nearly three Al-Hussein's 
a day. It and fired 135-160 missiles at Tehran between February 29 and April 18, 1988, 
and a total of around 200 Al Husseins at all targets in Iran.1706 Other sources indicate that 
Iraq launched a total of approximately  360 "Scud B’s and Al-Hussein missiles at Tehran 
and other Iranian cities during the "War of the Cities."1707 
 Some experts suggest that these missiles often broke up during the Iraqi attacks on 
Iran. One suggests that the missile tended to wobble during its ascent phase, where the 
impact of the wobble is reduced by the fact it is still under power and rising, and then 
experiences growing problems from this wobble as it renters the atmosphere at high 
velocity and without power. He also feels that the center of  gravity is less forward in the 
Al-Hussein, which can lead to substantial wobble that makes the missile break up at 
high altitudes during reentry -- generally at altitudes of 15-20 kilometers.1708 
 Iraq developed more advanced missiles after the August 1988 cease-fire in the 
Iran-Iraq War. Iraq tested a missile on April 25, 1988, which was initially called the Al-
Abbas. This system was later renamed the Al-Hijarah or "stones," after the stones used 
by the Palestinian children and teenagers in the Intifada.  
 The Al-Hijarah missile was a still further modification of the "Scud B," with  
additional fuel tanks that were relatively crudely welded into the main body. This type 
of modification may account for the fact that Iraqi missiles proved to be unstable during 
the Gulf War and often broke up upon reentry. Ironically, this break up also created the 
equivalent of a "decoy capability" because the Patriot could not separate the radar 
signature of the Scud warhead from other missile fragments.1709   
 By 1990, the Al-Hijarah matured into a system whose performance was initially 
estimated as having a maximum range of 700-900 kilometers, a 100 to 300 kilogram 
payload, a flight time of 540 seconds, with an operational CEP at maximum range of 
2,500 to 3,000 meters.1710 Iraq did not demonstrate this long maximum range during the 
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Gulf War, and some experts now feel that the missile's range may actually be below 800 
kilometers, with a payload of around 200 kilograms, and an operational CEP of 3,000 
meters.1711   
 Iraq also quietly tested and deployed chemical warheads for its regular and 
longer-range Scuds.1712 The timing of Iraq's chemical warhead tests is uncertain, but UN 
inspection efforts later showed that Iraq had binary chemical warheads at the time of the 
Gulf War.1713 These warhead designs were not particularly reliable or effective. They 
had crude aluminum welds, some shape and loading stability problems, and relatively 
crude technology for disseminating the chemical agent as the warhead reached its target. 
There is also some question about their range, and the amount of chemical agent that 
could be delivered, since even the Soviet-designed VX chemical warhead had 555 
kilograms of active agent for a warhead weighing 985 kilograms. The chemical payload 
of a smaller warhead drops sharply as a proportion of total weight because the 
mechanism needed to disperse the agent which cannot be reduced in the same proportion. 
However, the Iraqi chemical warheads could still have been used as terror weapons. 
 Iraq was seeking even more advanced missile systems at the time that it invaded 
Kuwait, and spent billions of dollars between 1980 and 1990 on missile development 
and production facilities, and on facilities to develop and produce weapons of mass 
destruction to be delivered by missiles. As part of this effort, it funded a massive missile 
research and development establishment. Iraq established research links with Argentina 
and Egypt, and joined them in a project called Badar 2000. This project was supposed to 
turn a large Argentine weather rocket called the Condor -- which Argentina had 
developed in the late 1970s -- into a two-stage solid fuel long-range missile, with a 
payload of 450 kilograms, and a maximum range of 950 kilometers.  
 While Egypt and Argentina eventually canceled their work on the Badr 2000, 
Iraq tried to continue the project on its own.1714 According to one report, it set up 
facilities to produce cases and nozzles at the Dhu al-Fiquar factory at Fallujah, the solid 
fuel mixing and casting at the Taj al-Ma'arik factory near Latifyah, and motor assembly 
and testing at the Al-Yawm al-Azim factory near Musayib. The project was managed 
largely by Iraqis, using a wide range of foreign experts, and some technical workers 
hired in Pakistan.1715 Iraq may, however, have had to abandon the Badr 2000 before the 
war. Argentina's guidance system technology was inadequate, and had lagged far behind 
its development schedule. Egypt had not met a single goal for its share of the project, 
and little serious attention seems to have been paid to warhead design.   
 Iraq had little success with other efforts to modify the SA-2, SA-3, and SA-6 
surface-to-air missiles for use in the surface-to-surface role. Such modifications have 
serious inherent accuracy and range-payload problems. Iraq's Sa'ad 16 facility was not 
able to operate much of the equipment that Iraq had imported to build more advanced 
warheads when the Gulf War began, and Iraq was still seeking carbon fiber warhead 
technology and manufacturing equipment to improve its warhead capabilities. Iraq's 
reliance on relatively crude metal warheads helps explain the failure of many of the 
extended range Scuds that it launched against Israel and Saudi Arabia, as well as some 
of the problems in the design of its chemical warheads.1716 
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 Iraq did, however, work on other systems that might have given it improved 
missile capabilities during the next few years. Iraq hired a separate 23 man missile 
technology development team from Brazil. This team was led by retired Major General 
Hugo de Olivera Piva, the ex-director of Brazil's Aerospace Technology Center. Piva 
headed the effort to convert Brazil's Sonda IV space rocket into a missile large enough 
to carry a nuclear warhead. This team helped Iraq develop two related systems: the Al-
Abid and the Tamuz. 
 The Al-Abid first attracted world attention on December 5, 1989, when Iraqi TV 
showed the launching of long-range booster at the Al-Anbar space research center, 
which it claimed to have reached a range close to 1,500 nautical miles.1717 According to 
some reports, this three stage missile was built with the assistance of the Canadian 
"Super Gun" designer, Dr. Gerald Bull; as well as with the Brazilian team. The Al Abid 
seems to have been a 48 ton missile whose main booster used a cluster of five Scuds. 
The second stage used two Scuds, and the third stage was of Brazilian design. While the 
primary reached an altitude of 12,000 meters, the other two stages either failed to 
separate, or may not have been activated during in the test. Nevertheless, the test showed 
that Iraq might eventually be capable of launching a satellite into orbit or firing much 
longer range missiles.1718   
 On December 14, 1989, Iraq announced it had developed another new missile 
called the Tamuz 1. It claimed that it had tested the missile twice, and that the launches 
had reached ranges of up to 1,500 kilometers.1719  The Tamuz was also being built with 
Brazilian assistance, but -- in spite of Iraqi claims -- it does not seem to have been tested 
and may still have been in the developmental stage when the war began.  The Tamuz 
appears to have been a three-stage, liquid fueled, 48-ton missile similar to the Al-Abid. 
It may have used the same booster system -- with five al-Abbas boosters in the first 
stage, one in the second stage, and a third stage with a 750 kilogram payload.1720  
 Some experts feel that the Tamuz could have had a range of roughly 2,000 
kilometers once it was fully developed. Others experts believe that a range of 1,250-
1,500 kilometers was more likely once a military payload and guidance package was 
added. Such a missile would be very complex, involve a great deal of launch preparation 
and launch time, and require large fixed facilities. It would, however, have been the first 
Iraqi missile with sufficient range-payload to deliver a large nuclear weapon, or large 
chemical or biological weapons payload, against any target in Israel and Iran from 
launch sites deep in Iraq.1721 UN inspections after the Gulf War confirm that Iraq had 
been actively working on nuclear warhead designs for such missiles.1722 
 Iraq continued to improve its production and test facilities for long-range 
missiles shortly before it invaded Kuwait. In April, 1990, information surfaced that Iraq 
might be setting up a new missile test range in Mauritania in West Africa. Such a test 
range would have given Iraq the ability to test missiles in excess of 1,000 miles -- tests 
that were impossible in Iraq without crossing international borders -- but the existence of 
such a range was never confirmed. In July, 1990, it became apparent that Iraq had 
quietly sought to buy titanium furnaces from the US. Such furnaces can be used to 
manufacture a number of lightweight titanium missile parts, including advanced nose 
cone designs for Warheads.1723  
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 Iraq made claims to have completed further missile developments after it 
invaded Kuwait. On October 9, 1990, Saddam Hussein announced that Iraq had 
developed a new missile that could hit Israel. Some experts now believe that Saddam 
was talking about modifications to Adnan 2 drone, but Iraq never used this system 
against Israel and no new ballistic missile was ever found.1724 The timing of the Iraqi 
announcement also indicates that it may have been nothing more than a propaganda ploy. 
Saddam Hussein made the announcement one day after a major clash between Israelis 
and Palestinians at the Temple Mount in Jerusalem, and at a time when Saddam Hussein 
was trying to exploit and weaken Arab support for the Coalition.1725    
 While any estimates of the performance of Iraq's deployed missiles are highly 
controversial, Table 11.1 provides a rough comparison of the characteristics of Iraq's 
missiles at the time of the Gulf War:1726 
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Table 11.1 
 

Comparative Performance Of Iraqi Surface-To-Surface Missile Systems  
 

                 "Scud B"            Al-Hussein                Al-Hijarah          Tamuz/ 
                          Al Abid 
 
Date first appeared 3Aug 87 18Mar88       7Dec89 - 
 
Number of stages 1 1 2                    3 
 
Diameter (meters) 0.884 0.884 0.884 - 
 
Length (meters) 11.7 12.55 13 - 
 
Weight (kilograms 6,300 7,340 34,500  -
  
Range (kilometers) 280 600 750 1,200-
    
 1,500  
Chemical-Warhead 
(kilograms) 
  
    Total weight (Kg.) 985 190         220  - 
   
   Weight of agent (Kg.) 555 107 - - 
 
CEP (meters) 900 3,000  3,000-5,000 5,000+
  
Flight time (minutes) 6.0 - 6.5 8.0 - 9.0      10-12 - 
 
Flight mach  4.0 4.0 4.0
 - 
 
Fuse Variable proximity        Variable proximity    Variable proximity - 
 
Source: Adapted by the author from material in US Department of Defense, Conduct of the Persian Gulf 
War: Final Report, Department of Defense, April, 1992, pp. 16-18 and working paper by Dick Pawloski. 
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Iraq's Missile Activity During The Gulf War 
 When the Gulf War started, Iraq had up to 1,000 Scuds of all types, including 
several hundred extended-range Al Hussein and Al Abbas missiles. These missiles were  
deployed in a brigade-sized formation of three to four regiments based on a Soviet 
model. This unit seems to have been headquartered near Taji, north of Baghdad, which 
became the center of Iraqi Scud missile operations during the Iran-Iraq War. 
 Many US experts initially felt that Iraq's missile forces would be easy to target. 
They estimated that Iraq had 24-36 Soviet-supplied mobile missile launchers at the time 
the war began, and that Iraq's surface-to-surface missile brigade had an active strength of 
three to four regiments of three launchers each, had a deployable strength of only 9 to 12 
launchers.1727 However, Iraq may have had more launchers than the US estimated. It was 
deploying new transporter-erector-launchers (TELs) called the Al-Walid or Al-Nida, 
which it had displayed at the Baghdad International Arms Exhibition in 1989.1728 Some 
experts feel that at least one unit with Iraqi launchers became operational before the war, 
and supplemented Iraq's standard Soviet-designed MAZ-543 launchers.1729  
 In any case, Iraq proved far less predictable in using its forces than many 
intelligence experts predicted. It had begun to make major changes in the deployment of 
its Scud forces long before its invasion of Kuwait, and had expanded its missile 
deployments to cover its western as well as its eastern borders. In the process, Iraq 
established a large number of pre-surveyed sites.  
 In February 1990, US intelligence detected Iraqi construction of new fixed 
missile launcher complexes in Western Iraq. Press reports differ over the size of these 
complexes. Some indicate that there were five complexes with 28 operational launchers 
-- although such counts seem high. In any case, Iraq could use them to launch the 600 
kilometer range Al-Hussein to reach the Israeli cities of Tel Aviv and Haifa, Israel's 
nuclear facility in Dimona, and targets throughout Syria and in much of Turkey.  
 Some reports also indicate that Iraq deployed from 12 to 18 Al-Abbas missile 
launchers to three fixed sites in southern, western, and northern Iraq in March, 1990. 
According to UN reports, the sites included 28 fixed launchers in western Iraq, with 
other fixed sites near Taji, Baghdad, and Daura.1730 If these reports are accurate, the 
northern and southern sites would have given Iraq the ability to strike deeper into Iran, 
and the Western and southern sites gave Iraq the ability to strike at other targets and 
provide coverage of targets in Israel, Syria, and Turkey.1731  
 One source indicates that the site nearest to Israel was close to the H-2 Airfield 
in western Iraq, on the road between Iraq and Jordan, and had six launchers oriented 
towards targets in Israel or Syria. Still another report indicates that Iraq had nine 
prepared launch sites for its regular Scud Missiles with 62 launch positions, although 
several normally did not have launchers deployed.1732  
 The construction of these fixed sites led US intelligence and Coalition air 
planners to focus on them as major targets. This proved to be a mistake. While Iraq 
probably felt the fixed sites could be used to launch several volleys of missiles before 
they could be struck by Coalition or Israeli aircraft, it must have realized they would be 
detected by US satellites and could be struck immediately in the event of war. As a 
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result, it seems likely that Iraq, at most, planned to use its fixed launchers to create a first 
strike or "launch under attack" capability to fire chemical weapons against Israel, and to 
then shift to mobile launch units and treat the fixed sites as the equivalent of decoys. 
 In any case, it is unclear that Iraq made a serious move to deploy significant 
numbers of missiles to its fixed sites during Desert Shield. Iraq may have felt that such 
deployments would simply lead to preemptive attacks, and result in the loss trained 
personnel. Iraq did, however, disperse some of the equipment for its mobile missile units 
after the beginning of Desert Shield, expanded its survey activity to create more pre-
surveyed launch sites in the south. It began to actively redeploy its mobile Scud units 
into the field at some point in late 1990 or January, 1991, and deployed fueled Scuds 
into positions where they could fire "volleys" of Scud missiles at the start of the 
Coalition attack.  
 The exact range of support equipment that Iraq deployed with its mobile missile 
units is uncertain. Iraq is known to have used the Soviet "End Tray" meteorological 
radar associated with the FROG 7 and "Scud B" in some of its missile deployments, and 
the UAZ-452T support vehicles. It is not known how effective this equipment was in 
supporting long range fire using the Al-Hussein and Al-Hijarah. Iraq also deployed at 
least battalion sized protection units with its launchers to guard against raids by 
infiltrators and special forces. 1733   
 The dispersal of Iraq's mobile missile units near a wide range of potential launch 
sites made them very difficult to target. The large number of presurveyed sites allowed 
Iraq to create broad launch zones and disperse its missile units in a large amount of 
territory. Its TELs and support vehicles were difficult to distinguish from commercial 
vehicles without extensive reconnaissance. Iraqi forces had also developed the capability 
to hide their TELs and missiles with camouflage, in civil buildings, underpasses, and in 
other places of concealment, and deployed some highly accurate decoys.  
 Once the war began, Iraq used mobile launch units in both the western and 
southern parts of Iraq to hit targets in Israel and Saudi Arabia.1734  The pattern of these 
launches is shown in Table 11.2. Iraq launched its first two Scuds against Israel late on 
the afternoon of January 17th. The first strike on Saudi Arabia took place on January 
18th.  
 One of the early strikes against Israel hit  Ramat Gan, a suburb of Tel Aviv, and 
had a major political impact. While the blast did not produce any direct deaths, several 
Israelis died of heart failure, ninety-six people were wounded, and some 1,700 
apartments suffered at least some form of superficial damage.1735 Iraq's Scud strikes 
might well have caused large scale panic, and brought Israel into the war, if it had not 
been for the fact that the Coalition immediately responded by launching a massive "Scud 
hunt" in the form of strike aircraft, the US had not rush Patriot units to Israel, and if the 
Patriot air defense system had not initially seemed to be so effective. Massive television 
coverage of a Patriot the appeared to have intercepted the second round of Scuds aimed 
at Dhahran gave the world the impression that the US already had effective missile 
defenses, which led Israel to ask for the immediate deployment of Patriots. The US 
responded by rushing 32 missiles to Israel in 17 hours.  
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Table 11.2 

 
Iraqi Surface-To-Surface Missile Launches During The Gulf War 

 
 
Result                                                                 Target__________                  Total 
                                                     Israel         Saudi Arabia      Bahrain  
 
Total fired 40 48 3 91 
 
Missed country 1 3 2 6 
 
Missed target 
 area 15 11 1 27 
 
Intercepted by 
 Patriot 34 11 0 45 
 
Hit target 0 13 0 13 
 
Debris hit 7 7 0 14 
 
Source: OSD Public Affairs, March, 1991 

 
 The Iraqi Scud strikes caused relatively limited direct damage. Detailed statistics 
on the effects of the Scud strikes on Saudi Arabia are not available, but it is clear that 
their effect was largely psychological. The threat of Scud strikes cleared the streets of 
Riyadh, and the fear of chemical attacks had a major impact on morale and led forced 
military units to dominate chemical gear and take shelter.1736 The one serious effect on 
Iraq's Scud strikes on Saudi Arabia was an accidental hit on a US barracks near Dhahran 
on February 25, which produced the only major Coalition losses to any Iraqi long range 
strike system.1737  
  There are many different estimates of the damage from the Scud attacks on 
Israel, but Table 11.3 indicates that direct Scud damage killed a maximum of two people 
in Israel. Only 10 of the 232 people directly hurt by Scuds in Israel suffered more than 
superficial injuries, and only one was severely hurt, which indicates that the main 
damage was done by fear, shock, and misuse of civil defense equipment. In contrast, 
each V-1 falling on London directly killed 2.2 persons, and seriously injured 6.3, and 
each V-2 falling on London, killed 4.8 persons and seriously injured 11.7.1738  The 
physical impact of Iraq's Scud strikes was also limited. While some Israeli newspapers 
have talked about damage to 2,797 apartments before the deployment of the Patriot, and 
9,029 after deployment of the Patriot, this damage generally consisted of broken 
windows. Only 74 apartments suffered significant damage, 40 before the deployment of 
Patriot and 34 afterwards.1739 
 At the same time, the survivability of Iraq's missile launchers allowed it to 
achieve its only real military "success" of the war. This success was political and 
psychological, rather than physical and military, but it was still very real. The continuing 
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Scud attacks gave Saddam Hussein immense prestige in some parts of the Arab world, 
and helped offset the impression of total defeat that surrounded most aspects of Iraq's 
performance during the war. The Scuds disrupted some aspects of the Coalition 
offensive air plan, and created the only real risk that the Coalition might be divided by 
Israel's entrance into the war.1740  
 While the West has tended to focus on how many Scuds were or were not killed 
during the war, it is doubtful that most potential users of the Scud see such debates in the 
same way. It is likely that many radical states will see Iraq's experience as a lesson of the 
war, and will seek to acquire missiles and develop dispersal, decoy, and sheltering 
programs similar to -- or superior to -- Iraq's. They are likely to see long range missiles 
as systems that get immense political attention, even when they were not used, which 
gave Iraq a symbol of international power, and which could overcome many of the 
West's advantages in air defense and offensive capabilities. Like Iraq, they are likely to 
measure the value of such systems in terms of how they influence regional and Western 
perceptions, rather than simply in terms of war fighting effects.. 

Table 11.3 
Iraqi Surface-To-Surface Missile Launches During The Gulf War 

 
Direct Casualties Due to Missile Impact       
Dead 2     
Injured 232 
Total 234  
 
Indirect Casualties 
  
Dead due to Heart Attack 4 
  
Dead due to suffocation from  
misuse of gas mask  7 
Total dead   11 
 
Accidents from running or driving to cover 40 
Injuries from misuse of Atropine antidote 230 
Hospitalization for Acute anxiety 544 
Total injured  814 
    
Total dead and injured 
  825 
 
Source: Adapted from  Eliot Cohen, ed. The Gulf War Air Power Survey, Volume IV, Part I, pp. 33-332 
 

Iraq's Missile Activity After The Gulf War 
 Events since the war have clarified some aspects of Iraq's pre-war missile 
capability. In its initial report to the UN after the war, Iraq declared that it had 52 
ballistic missiles, 38 launchers, 30 Chemical-filled warheads, and 23 conventionally 
armed warheads at five sites. It then admitted that it had nine more missiles at one of its 
sites.1741 In the months that followed, however, the UN identified at least 17 facilities 
where the Iraqi government had conducted research, production, testing and repair of 
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ballistic missiles, launchers, and rocket fuel. 1742  By February 1992, the UN had 
destroyed all the stocks that Iraq had declared, and a substantial amount of additional 
equipment. By this time, the total included over 80 missiles, 11 missile decoys, dozens 
of fixed and mobile launchers, 8 missile transporters, and 146 missile storage units.1743  
 As has been mentioned earlier, the UN also found that Iraq could have launched 
missiles with chemical warheads. The UN found the 30 Chemical warheads for Iraq's 
Scud missiles stored in the Dujael area, some 18 miles away from the position Iraq had 
declared. Sixteen used a unitary nerve gas warhead, and 14 used a binary warhead. They 
were, however, relatively crude manufactured warheads with limited carrying capacity. 
According to some experts, they had inadequate welds, and might have tumbled or 
disintegrated in flight. The warheads also lacked the technology to effectively and 
reliably disseminate chemical agents. It is likely, however, that at least some would have 
penetrated to the target, and released enough agent to at least be useful as a terror 
weapon.1744 
 In spite of the UN effort, Iraq may still be concealing some missiles and 
launchers, as well as some of the manufacturing equipment, parts, and test equipment 
that it purchased before the war. Estimates based on data found by the UN Special 
Commission indicate that Iraq had imported a total of 819 Scuds from the former Soviet 
Union alone before the war, and that it might still have 100-200 missiles, and 12-20 
launchers. In a testimony before Congress in January, 1992, the Director of the US 
Central Intelligence Agency estimated that Iraq might still possess "hundreds" of 
missiles. UN inspection teams in Iraq issued a somewhat similar estimate in November, 
1992.1745   
 Iraq could have deployed missiles in underground missile storage sites that it 
built before the war, and may have built new sites after the cease-fire.1746 Further, Iraq 
has continued to defy UN orders to destroy the equipment that the UN discovered. In 
February, 1993, Iraq deployed the special fuel trucks that were used to launch Scud 
missiles in areas outside Baghdad. in June and July, it attempted to deny UN inspectors 
access to its missile test ranges.1747  
 As a result, it seems likely that Iraq will recover some Scud launching capabilities 
relatively soon after it ceases to be subject to UN inspection. Iraq may also be able to 
give such weapons better chemical warheads than it had at the time of the Gulf War. It 
could probably build such warheads covertly and use chemical weapons made in 
laboratory or non-military facilities. What is more uncertain is whether Iraq can obtain 
the liquid fuel and oxidizer necessary to launch any covert holdings of Scud missiles 
without building a new facility. According to one expert, it obtained all of its fuel and 
oxidizer supplies from the former Soviet Union before the Gulf War, and such supplies 
only have a storage life of 12-18 months.1748 
 Iraq's Scud missiles would be vulnerable to point defense by the improved Patriot, 
and the US might be able to counter large scale attacks by attacking the launch sites with 
US air power. The US has no current way, however, to prevent Iraq from confronting 
the UN or some future coalition with some of the same "Scud hunt" problems that it had 
during the Gulf War:  It would be almost impossible for the US to hunt out and destroy 
enough of Iraq's missile capabilities to halt all attacks. 
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 It seems like that Iraq will also violate any agreements it makes about developing 
new long range missiles, and will attempt to acquire more lethal chemical and biological 
warheads for its ballistic missiles, and to develop and produce cruise missiles. Iraq will 
probably conclude that its Scud variants have probably lost much of their "terror" effect 
as long as they are only equipped with conventional warheads. Iraq may conclude that 
even chemical warheads will have limited value. While nerve gas warheads might kill 
several hundred people with a lucky strike, and affect some critical targets, Iraq will not 
be able to launch large enough volleys to achieve critical war fighting damage until it 
can get a major source of resupply for its present holdings of missiles and missile parts. 
 As for cruise missiles, these offer an important way of producing new systems and 
avoiding UN constraints. While Iraq may find major problems in acquiring long-range 
ballistic missiles, parts and manufacturing capability, it might be able to acquire what it 
needs to make cruise missiles covertly or on the black market even while UN sanctions 
are still in force.  
 Iraq has much of the technology needed to produce such weapons. It was working 
on modifications of the Chinese Silkworm (HY-2) cruise missile that was designed to 
have ranges of 75, 150, and 200 kilometers at its Nasr missile factory before the war.1749  
Its use of remotely piloted vehicles during the Gulf War led to some initial fears that 
these might be equipped with chemical or biological agents. While Iraq has no more 
capability than Iran to develop and deploy a Tomahawk (TLAM)-like missile, it may be 
able to build a missile about half the size of a small fighter aircraft, and with a payload 
of about 500 kilograms. Iraq already has the technology needed for fusing and equipping 
such a system with CBW and cluster warheads. Navigation systems and jet engines 
would be a major potential problem.  
 Iraq should be able to solve the problem of acquiring a suitable guidance system 
over time. Current inertial navigation systems (INS) would introduce errors of at least 
several kilometers at ranges of 1,000 kilometers, and the risk of total guidance failure 
could exceed two-thirds of the missiles fired. However, Iraq may well be able to acquire 
better guidance systems using covert means. As has been discussed earlier, US studies 
indicate that a commercial differential global positioning system (GPS), integrated with 
the inertial navigation system (INS) and a radar altimeter, might produce an accuracy as 
good as 15 meters.1750 Some existing remotely piloted vehicles, such as the South 
African Skua claim such performance. Commercial technology is becoming available 
for differential global positioning system (GPS) guidance with accuracies of 2 to 5 
meters. 
 Iraq would face problems in acquiring suitable engines. While there are many 
suitable commercially available reciprocating and gas turbine engines, finding a reliable 
and efficient turbofan engine for such an application might be difficult. It is doubtful 
that Iraq could design and build such an engine, although it has most of the needed 
design and manufacturing skills. Airframe-engine-warhead integration and testing would 
be challenging and possibly beyond Iraq's manufacturing skills. However, it is 
inherently easier to integrate and test a cruise missile than a long-range ballistic missile, 
and less detectable when such a system used coded or no telemetry.1751 
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 Such cruise missiles could reach a wide range of targets. A border area deployed 
system with only a 500-kilometer range could cover half of Iran, south eastern Turkey, 
all of Kuwait, the Gulf coast of Saudi Arabia, Bahrain and most of Qatar, the northern 
UAE, and northern Oman. A system with a 1,200 kilometer range could reach Israel, the 
eastern two-thirds of Turkey, most of Saudi Arabia and all of the other Southern Gulf 
states including Oman. Such a system could also be programmed to avoid major air 
defense concentrations at a sacrifice of about 20% of its range.  

The Scud Hunt   
 The US recognized before Desert Storm began that Iraq might use its Scuds in an 
effort to bring Israel into the war -- although Secretary Cheney seems to have had a far 
better understanding of the strategic risks involved than USCENTCOM. USCENTCOM 
initially rejected the mission as having low priority, although its first estimates indicated 
that even if USCENTCOM was forced to strike the mobile Scud launchers, this would 
only require one squadron of F-15Es -- a conclusion that is surprising given the results 
of exercises and tests of the Scud hunting mission that were conducted in the US before 
Desert Storm.1752  
 Memoirs written since the war provide contradictory pictures of how close Israel 
came to entering the war as a result of the Iraqi Scud strikes. General Schwarzkopf talks 
about Israel preparing to launch up to 100 sorties on January 18, but interviews in Israel 
indicate that the IAF did not favor such strikes. It is clear, however, that the fear of 
Israeli intervention in the war, and the need to reassure the Southern Gulf states, led the 
Coalition to suddenly improvise a massive Scud hunt. This improvisation led to several 
of the Coalition's losses of combat aircraft, and meant that Scud strikes had to take place 
at the expense of other missions -- including strikes against Iraqi ground forces. 1753 
 The Coalition flew a total of 1,460 strikes against Iraqi ballistic missile forces 
and capabilities. If one counts another 1,000 sorties that were flown to collect Scud 
targeting data -- and in  "Scud patrols" where the attack aircraft normally diverted to 
another target if it did not find a likely Scud target -- the Coalition diverted roughly 
2,500 sorties of its best and most capable strike aircraft to chasing Scuds.1754 This 
compares with a total of 2,990 wartime strikes on airfields, 1,370 on surface-to-air 
missiles, 1,170 on lines of communication, and 970 on nuclear-biological-chemical 
facilities.1755  At one point, the Coalition even considered shifting nearly all of its 
available strike/attack aircraft -- nearly 2,000 planes -- to a three day campaign against 
Scud launch sites in launch areas around Al Qaim, Rutba, and other Iraqi cities. Britain 
sent in its SAS units and, on January 30, the US rushed in its Delta force and other 
specific force elements.1756  
 The Coalition tried to create two "Scud boxes" to cover the most likely launch 
areas in Iraq for strikes against Israel and Saudi Arabia. Both the US and UK deployed 
special operations forces to help find the missiles. The US used DSP satellites to try to 
locate missile launches. It used F-15Es with LANTIRN to target and kill missiles at 
night, and F-16C/Ds and A-10s to cover roads and key launch areas during the day. It 
used B-52s and F-117As to hit possible storage and production facilities. 
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 Air strikes were flown against mobile missile launchers, fixed-launch sites, and 
places where mobile launchers might hide (culverts, overpasses, etc.), production 
facilities, and support facilities. It is important to note, however, that most Scud strikes 
were little more than guess work, or were flown against targets that had little prospect of 
affecting the total number of Scud launches during the war. About 50% of the 1,460 
sorties struck at possible hiding places like fixed structures, culverts, and underpasses. 
Most of these strikes could do little more than guess that a launcher might be present. 
Another 30% of the strikes were flown against production facilities and infrastructure. 
Only 15% (215) were flown against targets believed to be actual mobile launchers.1757  
  
 All of these efforts did little more than hit decoys and fuel trucks -- although they 
may have reduced the Iraqi launch rate and Scud operating area.1758 The USAF Gulf War 
Air Power Survey concluded,1759 

"Although Iraq's average weekly launch rate of modified Scuds during Desert 
Storm (14.7 launches/week) was about 35% lower that it had been in the 
absence of concerted attack during the 1988 'War of the Cities.' While launch 
rates -- particularly of coordinated salvos -- generally declined over the course 
of the Gulf War, it remains impossible to confirm the actual destruction of any 
Iraqi mobile launchers by Coalition aircraft. During the war, air crews reported 
destroying about eighty mobile launchers, and at least another 9-11 were 
claimed by US Special Operations Forces. Most of these reports undoubtedly 
stemmed from attacks that did destroy things found in the Scud launch areas. 
But, most of the objects involved -- though not all -- now appear to have been 
(1 decoys, (2) vehicles such as tanker trucks that were impossible to distinguish 
on infrared or radar sensors from mobile launchers and their associate support 
vehicles, or (3) objects that were unfortunate enough to have Scud-like 
signatures."  

Why The Scuds Survived 
 Intelligence located many Scud production and support facilities, and most fixed 
missile sites, but it could not locate "mobile launch or intermediate assembly or 
preparation sites."1760 "Key portions of the target set -- notably the presurveyed launch 
sites and hiding places used by the mobile launchers -- were not identified prior to 17 
January 1991, and, even in the face of intense efforts to find them and destroy them, the 
mobile launchers, their hiding places, and launch sites all proved to be remarkably 
elusive."1761  
 A number of factors helped the Scuds survive:1762 

o Intelligence largely failed to detect Iraq's dispersion of Scud missiles, and mobile 
launchers and support equipment during the period from the end of August to the 
end of Desert Shield.1763  

o Intelligence and Coalition targeteers assumed that Iraq would rely on Soviet and 
Warsaw Pact launch practices which involved set-up, launch, tear down, and 
withdrawal times of 40-90 minutes. In practice, the Iraqis deployed rapidly to 
pre-surveyed sites, set up within a few minutes, ignored many of the normal 
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calibrations required to attack small military targets, fired large urban area 
targets, launched, and rapidly left -- all within intervals as short as 10 minutes.1764 
(It is important to note that improvements in commercial GPS receivers and 
civilian weather satellites will make it easier to set up and fire with more 
accuracy in the future.) 

o Iraq practiced excellent radio and radar emission control to avoid giving set up 
and launch signatures that patrolling aircraft could find. In spite of some wartime 
claims, it is unclear that the US COMINT and ELINT efforts using TLQ-17 
"Sandcrabs", TENCAP, and other detection systems ever reliably detected Scud 
launches.1765 

o The DSP satellite system was designed primarily for warning purposes or 
nuclear counterforce strikes and to target fixed missile forces, not for hunting 
mobile missile launchers with conventional weapons. DSP satellites covered the 
area every 12 seconds, and could detect the heat from the launch plume of the 
Scud -- although the Scuds only had about one-third of the heat signature of 
typical Soviet ICBMs. The use of two satellites also allowed the US to create a 
three dimensional model to estimate the trajectory and probable impact of each 
launch. The US could do this within about two minutes after launch and then 
transmit the data to the Gulf and Israel within the next three minutes. However, 
the launch location data that the DSP system provided was not precise enough to 
allow aircraft find the target, only provided about 90 seconds of early warning, 
and took about seven to nine minutes to communicate to air units. Advances like 
stereo imagery and real-time transmission of processing are being considered, to 
try to correct this situation.1766 

o Tests showed that F-15E crews could not distinguish a Scud launcher during 
daytime unless its precise location was known before take-off, even if the 
launcher was in an  area as small as a square mile. Out of the 42 Scud launches 
observed from the air during Desert Storm, only eight led to an aircraft finding 
something close enough to a launcher to attempt and attack.1767 

o FLIR data did not prove accurate enough to acquire Scud targets at night.1768 
o Iraq deployed decoys in their launch areas. There is a debate over how many 

decoys Iraq deployed and how many were hit by Coalition forces. Some experts 
feel that there were only a limited number of decoys and several were hit. Some 
feel that there were more decoys, most were not hit, and that Iraq deliberately 
increased traffic from other vehicles in the launch area to combine decoys with 
deception operations. It is clear that some Iraqi decoys were so realistic that 
UNSCOM inspectors  could not distinguish them from real launchers on the 
ground at ranges of more than 25 meters.  

o Efforts to attack the related Iraqi C4I/BM system had little impact. All that the 
launch units had to do was fire into the same general target areas, and little was 
needed by way of communications or added targeting information. The Iraqis 
used land lines and couriers to exercise command and control (which led them to 
operate near roads in spite of the Scud Hunt. While emissions were sometimes 
detected from their meteorological radars, these were infrequent, could never be 
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correlated with Scud launchers, and Iraq conducted  some 80% of its launches at 
night.1769 

 Although various Coalition forces eventually made claims that total kills of 
300% of the probable total Iraqi force, there is no evidence any of these forces had a 
single success.1770 They may have reduced Iraq's launch rate, but this is uncertain. Iraq 
did cut its launch rate after January 26, and limited launches to its northern launch 
area.1771 Figure 11.1 shows that thirty-three of Iraq's 88 launches occurred during the 
first week of Desert Storm. As a result, Iraq averaged 4.7 launches per day during the 
first week of the war. In contrast, Iraq only averaged 1.5 launches per day during the rest 
of the conflict.1772  
  However, this may not reflect a highly effective Coalition suppression effort. 
Iraq knew that it could not achieve meaningful military results by maintaining high 
launch rates, and was launching, instead, to achieve political effect. Iraq had an incentive 
to conserve missiles for a war of unknown length until the ground campaign 
demonstrated that its strategy of attrition would be a decisive failure. The seeming 
success of the Patriot, and Israel's willingness not to join the conflict may also be 
credible explanations of any drop in Iraq's launch rate.  
 Further, the Gulf War Air Power Survey concluded that Iraq only needed a 
maximum of 10 mobile launchers to achieve its highest launch rate, and 19 launchers are 
known to have survived the war intact. This helps to explain why Iraq could suddenly 
increase its number of launches when the land offensive seemed likely, and then 
launched as many missiles in the last eight days of the war as it did during the first 
seven.1773 It was one of this new round of launches during February 21-26 that killed 28 
and wounded 97 at the barracks in Dhahran. 
 Other arguments for the effectiveness of the Scud hunt in suppressing the Iraqi 
launch effort seem equally uncertain. Some experts have argued that air power was 
effective because Iraqi launch rates were lower in the Gulf War than in the Iran-Iraq War. 
However, it does not seem valid to compare Iraqi launch rates in 1988 to those in 1991 
because a different missile was being used for different political and strategic purposes. 
It also is of uncertain value to talk about changes in the "volley rate" or "salvo rate." It is 
true that the first 42 Scuds were fired in salvos, while 27 of the last 39 Scud firings were 
launched separately.1774 There is no clear reason why Iraq needed to fire its Scuds in 
volleys or salvos once it began to fire solely for political effect, however, and the data 
are somewhat suspect since DIA arbitrarily defined this rate as the maximum number of 
missiles launched in three minutes. No evidence has surfaced that firing volleys using 
this precise definition was ever an Iraqi goal. 
 What does seem likely is that the Coalition air attacks inhibited the resupply of 
Scud missiles to Iraqi mobile launchers, forced some launchers to move closer to missile 
supply depots, and restricted firing from some launch areas. However, the precise data 
supporting this argument are classified and cannot be addressed in detail.1775 
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Figure 11.1 
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Sources: Eliot Cohen, ed., Gulf War Air Power Survey, Volume II, Part II, pp. 337 and 339.   
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Lessons from the Scud Hunt 
 The need to find better ways to locate and kill dispersed mobile missile launchers 
is a clear lesson of the Gulf War, and is a lesson that the US has already given high 
priority. A number of classified technologies have been proposed to help improve 
targeting. New attack methods have also been proposed, including attack missiles with 
air-to-surface missiles in the boost phase. Such efforts are well worth exploring, but it is 
important to note that the fact that Iraq did not use its weapons as US intelligence 
predicted makes it extremely important to address scenarios different from the one Iraq 
followed in the Gulf War. 

o If Iraq had used  its fixed launchers to launch on warning or under attack, a 
substantial number of its missiles -- if not all -- would have successfully 
launched.  

o The Scud was a large and highly visible weapon, and more modern ballistic and 
cruise missiles may be much harder to detect.  

o It is cheap to add more accurate decoys, and TELs are relatively cheap in 
comparison with the total cost of a missile and warhead with a weapon of mass 
destruction. Iraq was deploying its own-Iraqi made mobile launchers before the 
Gulf War, and a force with a ratio of one TEL per missile would be more 
difficult to attack, have more volley capability, and present a more serious threat 
in terms of intimidation and threats of retaliation.  

o Iraq would have faced far fewer constraints if it had more modern missile 
technology that allowed TEL to conduct independent launch operations from any 
point in Iraq, and had not  faced some constraints in its launch areas.  

o The Scud hunt was highly dependent on Iraq's restraint or inability to use 
missiles armed with weapons of mass destruction. The time urgency of strikes on 
missiles would be very different, and the need to destroy the missile -- rather 
than the launcher --would be much greater. 

o Iraq could have dispersed single TELs over a wide national area and then armed 
them with weapons of mass destruction. This would have given Iraq a substantial 
launch under attack option, and would present search and kill problems far more 
difficult than those that the Coalition dealt with during the Gulf War.  

o Iraq did not put missile launchers in populated areas, but put other weapons in 
such areas. As has been discussed earlier, Coalition or US rules of engagement 
that over-emphasize the protection of civilian life and cutting collateral damage 
could present serious problems if high value targets like Scuds were hidden in 
populated areas.  

o Iraq did not mix missile strikes and long range air strikes. In the future, Third 
World states may be able to disperse combinations of strike aircraft, ballistic 
missiles, and cruise missiles armed with weapons of mass destruction creating an 
extremely complicated problem in countering three different weapons systems at 
once -- all of which can inflict major damage. 
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o  Future threats may mix any missile forces with unconventional delivery systems 
like the use of civilian aircraft and ships, and smuggled devices. 

 These factors must be kept carefully in mind in dealing with the counter 
proliferation problem. The last lesson to be drawn from Iraq's performance during the 
Gulf War is that proliferators are predictable, and other states will be able to take a very 
different approach to using missiles and other delivery systems in the future. Counter-
proliferation efforts based on refighting the Gulf War and solving the Scud hunt problem 
are likely to prove wasteful and stupid. Counter-proliferation and counter-missile strikes 
must deal with the world that is coming into being, and not with the world that was.  

The Patriot and the Anti-Missile War. 
 The debate over the effectiveness of the Patriot in destroying Scud warheads has 
been one of the most bitter and confusing debates about the lessons of the Gulf War. 
Much of this debate, however, stems from misperceptions on both side. the advocates of 
Patriot rush to praise the system on the basis of crew claims and TV coverage during the 
war. The Army rushed to judgment on the basis of operator reports, and claimed that the 
Patriot had intercepted most of the Iraqi Scuds that hit Israel and Saudi Arabia. These 
statements led President Bush to say that the Patriot was, "proof positive that missile 
defense systems work."1776 Even in March, 1991 -- after better data were available -- the 
Army issued press releases claiming that, "Of the 47 Scuds against which it was fired, 
Patriot successfully intercepted 45...throughout its entire period of employment in SWA, 
the system demonstrated an overall operational readiness rate above 95%."1777  
 During the months that followed, outside critics charged that the Patriot was 
almost totally ineffective. They issued studies indicating that the Patriot had hit no Scud 
warheads. Some charged that the Patriots might actually have added to the damage the 
Scuds inflicted Israel by adding to the missile debris that fell in or near Tel Aviv.  
 This mix of exaggerated praise and criticism has triggered a debate that has taken 
on much of the character of the earlier debate over SDI -- with each side making 
extreme claims and treating the issue in ideological, if not quasi-religious, terms. The 
data now available indicate, however, that the truth lies somewhere between the Army 
position and that of its critics, although they also indicate that there is no way to 
establish all of the facts involved.  

The Technical Capabilities of the Patriot Systems Deployed in the 
Gulf War 

 In order to understand the issues involved, it is necessary to understand some of 
the capabilities of the Patriot system. The MIM-104 Patriot fire unit, or battery, consists 
of an AN/MQS-104 engagement control station (ECS) with the computer that controls 
the sequence of engagement, monitors all systems for faults, and controls 
communication between batteries. There is a single AN/MPQ-53 phased array G-band 
radar that replaces five separate radars in the Nike-Hercules, and which is electronically 
steered. The radar can track up to 50 aircraft and 5 missiles at the same time. An 
AN/TPX-46 interrogator acts as the identification of friend or foe (IFF) system using 
supplementary antenna arrays on the main radar. The unit has five to eight M901 
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launchers, each of which has four missiles, mounted on M977 trucks. Each launcher has 
its own power generators and its own communications link with the ECS. A Patriot unit 
also has two 150 kilowatt generators mounted on a separate truck.1778  
 The ECS control van has two radar screens that display incoming missile tracks. 
The engagement station has two operators that use a track ball to place a cursor on the 
target track, and can then get track evaluation data on the track -- including threat level, 
speed, range, altitude, and incoming vector. Once a decision to engage is made, 
engagement is normally automatic with a manual override. A communications chief 
controls the UHF link to higher command levels and assists the operators in an 
engagement. Central control is provided at the battalion level, but many fire decisions 
are made at the battery level, and during the Gulf war batteries often had to consult to 
determine which unit would engage.1779 
 A Patriot battalion controls six fire units or batteries, and has a total of 30-48 
launchers, and 300-400 missiles including reloads. The missile is a large solid-fueled 
missile that weighs about 2,200 pounds, and is 17.4 feet long and 16.1 inches in 
diameter. The mature missile costs about $680,000 per missile. The nominal range of 
Patriot is 60 kilometers, and it can fire at altitudes from 400 to 72,000 feet. It leaves the 
launcher at speeds close to Mach 6 and can maneuver and intercept at Mach 3.1780 The 
system can detect aircraft at ranges up to 75 miles and intercept effectively at ranges of 
50 miles.1781 
 The Patriot uses a track via missile (TVM) system. Its main radar detects, tracks, 
and illuminates the target, and tracks the Patriot interceptor missile once it is launched. 
At about mid-course, the monopulse seeker array in the interceptor is turned on. The 
ECS directs it to look in the direction of the target, and the passive seeker in the 
interceptor then homes in on the illuminated target. The interceptor uses a continuous 
communications link back to the ECS which uses the data from the interceptor to 
compare the target locations produced by the main radar and the seeker in the Patriot 
interceptor. The ECS then continuously gives the interceptor the resolution that will 
bring it to its target. This TVM approach provides higher capacity, anti-jamming 
capability, and accuracy at long ranges. It reduces the work burden and tracking 
problems of the main radar, and eliminates the need for an expensive semi-active seeker 
and processor, and high radiated power that might lead to detection, jamming, or the use 
of anti-radiation missiles. The TVM sequence can be used to provide full automatic 
control, but there is also a computer interface which allows the operators to override any 
function.1782  
 The  Patriot system has evolved steadily since its conception.  Its origins can be 
traced back to a surface-to-air missile system project started in 1967 called the SAM-D. 
The name of the project was changed from SAM-D to the Patriot in 1976. The first 
Patriots entered low rate production in September, 1982, and the first units were 
deployed to Europe in 1985. The Patriot went through a long period of teething 
problems that led to many software and hardware changes during this process. 
 The  PAC-1 improvement program for the Patriot was the result of a decision to 
provide software to give the Patriot limited anti-tactical ballistic missile (ATBM) 
intercept capability designed around the kind of short range tactical missile still 



Lessons of the Gulf War 775 

permitted under the INF Treaty. This decision was triggered by the recommendations in 
a Defense Science Board report issued in the late 1970s, and by a US Army effort to 
create a suitable development program that began in 1978. The Army development 
program was approved in late 1980, and completed in December 1988.  
 Deployment of the PAC-1 upgrade throughout the Patriot force was completed in 
1989. The resulting software changes involved modifications in the engagement control 
station and radar to provide the ability to detect and track typical short range surface-to-
surface missile trajectories, but they were not intended to provide area defense against a 
Scud-level threat or wide area coverage. They were designed to cover a three-mile 
radius with a high probability of success, and the PAC-1 successfully intercepted 17 
missiles in 17 trials of this kind during 1986 to January, 1991.1783  
 The Patriot received further improvements just before the Gulf War in the form 
of a PAC-2 program. While the PAC-1 program was largely a software program, the 
PAC-2 improvements involved both further software changes and hardware 
improvements to give the missile a new fuse, and heavier warhead fragments. The PAC-
2 improvements were critical to the Patriot's ATBM capability, because they broadened 
its radius of defense coverage to about 12 miles, and provided the higher fuse speed, 
dual beam proximity fuse capability, and warhead design needed for more effective 
missile killing. With the upgrades, the Patriot system could detect incoming Iraqi Scud 
missiles at ranges of 35-50 miles, although it normally intercepted at ranges of 15 miles 
or less.1784  
 The PAC-2, however was scarcely a mature system when the Gulf War began. 
While the Patriot was a highly capable air defense system by the time it was sent to the 
Gulf -- probably the most advanced heavy surface-to-air missile system in the world -- 
its anti-tactical ballistic missile capabilities were still only moderate. Only three PAC-2 
missiles were actually completed when Iraq invaded Kuwait, and it is a tribute to the 
manufacturers concerned that the US Army was able to deploy 480 PAC-2s by the time 
Desert Storm began.1785    

Patriot Deployments in the Gulf War 
 As might be expected from a system being rushed into a new role with a new 
missile, the deployment of the Patriot to Saudi Arabia exposed problems in bringing the 
Patriot to full readiness. There were recurrent problems with air filters because the 
system was not designed for the fine dust in the Gulf area.1786 It took months of 
organizational effort, testing, and modification to bring the units to full readiness in their 
air defense, and ATBM mode. As initially deployed, the Patriot units would have had 
very limited effectiveness in the ATBM mode.  
 The five and one-half months provided by Desert Shield allowed the US to 
correct many of these problems, build more PAC-2 missiles, and bring in additional 
missile units. Nevertheless, the problems in the PAC-2 scarcely ended with Desert 
Shield. Radars still were not always reliable, and US Patriot crews in Saudi Arabia 
stated during the war that, "The system is so picky --one little problem and it will shut 
down."1787 The PAC-2 went through at least two sets of software changes during Desert 
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Shield and Desert Storm, and had to be extensively reprogrammed to correct a range 
gate error.1788  
 Israel, in contrast, rejected a US offer to deploy the Patriot before Desert Storm, 
and only decided to accept US-manned missiles once it came under attack. The units 
deployed to Israel were rushed in with only a few days warning and only began to 
deploy on January 19. Some units had US crews trained for Europe and others had 
Israeli crews that had largely completed their training. Neither set of crews seemed to 
have been fully briefed on the teething problems of the Patriot deployment to Saudi 
Arabia. The Israeli government was suddenly forced to make decisions about the 
deployment and rules of engagement  for the Patriots sent to Israel that may have 
compounded the problem of using a missile designed for joint or limited area defense in 
an area defense mode.1789 
 The Patriot units sent to Saudi Arabia had both the PAC-1 and PAC-2 versions 
of the missile. Once the war began, the Patriot's phased array radar was routinely able to 
detect Scud missiles at ranges of more than 100 miles. This provided about 6-7 minutes 
of warning, and this warning was normally enhanced by launch detection data from the 
US DSP satellite system.1790 The Patriot engaged the Scud at ranges of 20-30 miles. The 
initial phase of the intercept normally began at altitudes of 100,000 feet, and actual 
intercepts normally occurred at ranges of 6 to 18 miles, although intercepts in Israel 
were attempted closer to the launcher, and at relatively low altitudes for such a system. 
The time from engagement to moment of attempted intercept was only 15-18 seconds, 
and required automatic or semi-automatic launch of the missile. Patriot interceptors were 
normally fired in volleys of two, from different launch units to increase the probability 
of kill. 
 The details surrounding some aspects of the Patriot's behavior during the Gulf 
War remain classified, and data are lacking on other aspects. Some points, however, are 
clear. The Patriot had technical problems in intercepting Scud warheads. The regular 
Scud is a high apogee missile that closes at speeds approaching 1,600-1,800 meters per 
second. The PAC 2's design parameters are classified, but the missiles were clearly 
optimized around intercepting regular Scuds, and timing delays of even 1 1/1000th of a 
second are enough to make an intercept fail even with ordinary Scuds. Iraq's extended 
range Scuds flew longer, and closed at a significantly higher speed of 2,000-2,200 
meters per second. (Some ICBMs can reach 6,000-8,000 meters per second.)1791  
 As has been noted earlier, the fuel sections that Iraq added to its modified Scuds 
were poorly welded, and the missiles were less stable in both the ascent and reentry 
phase than the regular Scuds. The Iraqi missiles often broke up as they reentered, 
producing violent twisting or "corkscrew" motions, and complex radar cross sections, 
that the Patriot was not initially designed or programmed to deal with.  
 This Scud warhead break up problem was not recognized before Iraq began its 
Scud launches. The Patriot crews initially attempted to deal with these problems by 
firing at every major fragment of each missile. They fired three to six PAC-2 missiles 
per incoming Scud -- an expensive procedure that threatened to deplete the limited 
stocks of PAC-2 missiles. When the cause of this problem became apparent, the Patriot 
crews in Saudi Arabia and Israel took somewhat different approaches to trying to take 
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advantage of the capability of the Patriot's radar to recognize the warhead because it 
flew more quickly and with a straighter and more predictable trajectory.  
 The US Army states that its missile units in Saudi Arabia had experienced crews 
that had deployed the units long before they were sent to the Gulf. It indicates that once 
it became apparent that the Scuds were breaking up, these crews attempted to dealt with 
the break-up problem by using features of the Patriot that automatically fired at the lead 
and highest velocity target, and reduced the risk of wasting missiles on the Scud body. 
Other reporting indicates, however, that at least a few US crews took the system down 
for 1-2 seconds to prevent lock on debris, and actually fired about 20-30% of their 
missiles in the semi-automatic mode.1792 
  The two Israeli Defense Force units operating the Patriot attempted to deal the 
problem by placing the system in a mode where the commander had to manually decide 
to engage the object while the system tracked semi-automatically. The Israelis feel this 
method helped target and destroy the warhead. In contrast, some US Army experts feel 
that the Israeli method engagement degraded the system's performance.1793  
 There is a debate about the extent to which Patriot missiles caused collateral 
damage, and one report indicates that the self-destruct mechanism on four of the missiles 
fired in Israel and then landed in the Tel Aviv area.1794 There is also a debate over crew 
proficiency. US Army experts feel that inexperienced Israeli crews sometimes overrode 
the unit's fire control computer under conditions where successful engagement was 
doubtful, and where the risk of a missile hitting a populated area was high. Some 
Israeli's deny this, and claim that their intercept rate went up after they shifted away 
from reliance on purely automatic fire.  These debates are hard to put in context. 
The focus on the nationality of the crews has led to indifference as to the details of 
human factors in terms of crew experience and differences in proficiency. Some post-
war studies also ignore the fact that the Scuds that fired against Israel also flew longer 
ranges, which seems to have complicated their break-up, and increased the terminal 
velocity of the warhead.1795  
 The US Army now agrees that neither the US nor Israeli crews scored a high 
ratio of hits on Scud warheads using the procedures and PAC-2 software that were 
standard when Desert Storm began. It took at least two sets of software improvements to 
improve the kill capability against the Scud warhead, and it took time for Raytheon, the 
manufacturer of the Patriot,  to find new software solutions.1796  
 These software solutions addressed the need to intercept faster missiles, to focus 
on the radar signature that was most likely to be the warhead, and to eliminate a routine 
that fired two missiles in sequence so they would intercept at 12 kilometers and then at 6 
kilometers to ensure that the warhead would be hit. This sequencing did not work when 
the missile broke-up and when the second interceptor had no way to target on the 
warhead. They also seem to have corrected timing errors that sometimes could lead the 
interceptor to intercept the rear of the Scud.  
 The US Army issued the tasking for the second effort to improve the PAC's 
software on January 26, but there were limits to how quickly such changes could be 
made. The project was rushed forward, but the resulting Version 35 software which was 
intended to improve the ability of the Patriot to discriminate the warhead from the 
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missile body only arrived in theater on February 22/23 -- when the war was nearly 
over.1797  
 Tragically, this Version 35 software seems to have played a role in the Scud 
strike that hit a US barracks on February 25. Although the new software improved kill 
capability against warheads, it meant that the Patriot accumulated a one micro-second 
timing error for every second of operation. The US units did not shut down the Patriots 
in Dhahran -- as was standard practice in Europe -- and kept some operating for more 
than four days. This eventually led to a one-third second accumulated timing error, 
which was enough to make the Patriot radar search an area 700 meters away from the 
real track. This surveillance range gate error was serious enough so the radar did not 
search the right area, and failed to detect the incoming missile.1798 

Trying to Measure Effectiveness 
 Like most US smart weapons, it is impossible to resolve many of the 
uncertainties surrounding the Patriot's effectiveness. The Army initially relied largely on 
human after-action reports in making its initial estimates that the Patriot was 90% 
effective -- a procedure it later admitted was a mistake.1799 Engagements occurred so 
quickly that no one could visually establish the facts from the ground, or with any of the 
relatively slow speed film and television equipment available. 
 The recording devices designed to keep a record of all firing data were not fully 
ready during the Gulf War, and data for other techniques like hard copy track amp data 
were only available for 20% of the cases where the Army recorded a warhead kill. 
Problems occurred in operator reports, and in the battalion level ICC data -- which were 
only available for one claimed kill. Data were not available for many Patriot launches 
even for the indicators the US Army could use to measure the Patriot's effectiveness The 
US Army could only find data for every category it used to judge a hit for one-third of 
the missile firings it claimed produced a kill.1800 
 Patriot units could track the performance of each missile fired with digital 
telemetry data up to the point where the Patriot reached a target. These data were 
recorded for some units using digital recorders, but Patriot units were not equipped with 
equipment that could precisely verify damage effects or a warhead kill.1801  
 Israel used recorders and computer recorders to track Scud fragments, and 
carried out an operations research effort to try to improve the missile's performance.1802 
Some sources claim that the data they provided to the US helped Raytheon to modify the 
Patriot software to select out Scud warheads from parts of the body, although this is 
disputed.1803 Both Israeli and US sources state that some of the Israeli data were 
inconclusive or had internal discrepancies.1804  
 It was possible to survey some of the ground for Scud and Patriot fragments and 
impact effects during and after the war, but the details of these efforts remain classified 
and the Army did not fully survey some of the ground where it claimed no collateral 
damage occurred. Tracking damage to the warhead from damage effects was also 
difficult in several respects. The Patriot system scoured a "kill" when the radar and ECS 
indicated that the missile intercepted at the desired point, regardless of whether it 
actually hit the missile.1805 Conclusive evidence of a kill required physical evidence that 
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the Patriot had struck a warhead that failed to function. The absence of such evidence 
did not, however, mean the firing was a failure. Damage effects were difficult to assess 
because the explosive content of the longer range Scud variants used against Israel and 
Saudi Arabia was evidently under 400 kilograms, and the remaining fuel in the Scud 
booster and parts from the Scud could also produce damage. Some damage could be 
characterized, but much could not.1806  
 In summary, there is no way to determine exactly how many interceptors tracked 
the Scud warhead, as distinguished from tracked missile debris or other targets. None of 
the unclassified reports, "pro" or "con," on the Patriot since the Gulf War provide these 
data, and none can be regarded as analytically valid. Accurate commentary would 
require access to the data base on each separate Patriot missile firing and on all the 
results in terms of digital data, claims regarding a warhead kill versus other effects, and 
analysis of the damage on the ground.1807 
 A similar uncertainty affects the extent to which Patriots caused collateral 
damage. Patriots damaged some civilian facilities in Israel and Saudi Arabia. While the 
precise details cannot be separated from what is often impressionistic and exaggerated 
reporting, one building was hit in Riyadh, and several missiles fell near Al-Khobar and 
Dhahran. At least two missiles damaged buildings in the area around Tel Aviv, and 
several more struck in the greater Tel Aviv and Haifa areas.1808 The issue of whether or 
not some damage took place in Israel and Saudi Arabia from Patriot missiles -- or from 
Scud fragments that the Patriot hit -- can, however, miss a key point. Collateral damage 
from Patriot fragments and missile boosters cannot be ignored, but the real mission of 
the Patriot was to prevent a successful attack by a functioning warhead using a weapon 
of mass destruction. Minor levels of collateral damage are not the real test of the 
Patriot's success. 
 These problems in assessing the Patriot's performance are compounded by the 
fact that the Patriot was deployed and used in different ways in Saudi Arabia and Israel. 
In Saudi Arabia, it was deployed primarily to defend key military targets -- although 
launchers were spread out over unusually long distances to provide improved secondary 
defense coverage of Saudi cities. The Patriot was not deployed or used to defend 
population centers in a very wide area defense mode -- a mission for which it was not 
designed. The six Patriot batteries that were rushed into Israel (two Israeli operated and 
four US Army operated) were used to defend two urban complexes:   
 The Patriot's effectiveness in Israel is difficult to analyze for several reasons. Iraq 
fired 12 out of a total of 42 Scuds before the Patriots arrived. It took time to bring the 
Patriot units deployed to Israel to full effectiveness, and Israel used its own methods of 
citing and rules of engagement. Interviews indicate that only about half of the Scuds 
fired against Israel after the deployment of the Patriot were used according to the 
recommended US Army  rules of engagement. As has been touched upon earlier, the US 
Army feels that these Israeli decisions limited the effectiveness of the Patriot missile, 
while increasing the risk of collateral damage. The Israelis feel that their decision to try 
to manually control the Patriot to attack the Scud warheads before they received changes 
to the Patriot software increased its effectiveness.1809  
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 However, interviews indicate that the US Army had concluded by 1993 that the 
approximately 50 Patriots fired intercepted a relatively small number of the 42 missiles 
that Iraq fired at Israel. Army sources indicated that they had high confidence that the 
Patriot was effective against 40-50% of the roughly 15 Scuds it could engage. Israeli 
sources are notably more pessimistic, and talk about a "4% hit rate" or no kills at all.1810 
 The US Army concluded that about 30 of the 46 Scud missiles fired at Saudi 
Arabia were engagable. In its revised reporting in 1992, the Army indicated that it fired 
about 100 Patriots against this missiles, that it scored a significant hit against 23-27 
Scuds, and that it had a success rate of 70%. Interviews with Army experts in 1983, 
however, indicate that the Patriots were now estimated to be effective against only 17-20 
of the Scuds engaged.1811  
 Other sources are as vague or conflicting. The US General Accounting Office 
found that, "About 9% of the Patriot's Operation Desert Storm engagements are 
supported by the strongest evidence that an engagement resulted in a warhead 
kill...Lesser evidence exists for the other 16% of the engagements that the US Army 
classified as high confidence of a warhead kill."1812 An Israeli source claims that the 
were no confirmed warhead kills in Israel.1813 
  One fact is clear: If the Iraqi Scuds had been armed with nuclear or high 
lethality biological warheads, they would still have done devastating damage. Further, 
none of the previous data provided a clear picture of the performance of Patriot at a 
normal peacetime readiness rate in the event of a surprise attack, or in the event of a 
volley attack deliberately designed to saturate or confuse the system.  
 At the same time, the Patriot was as much of a psychological and political 
success as the Scud. It helped shape the course of the war, and after the full account was 
taken of its developmental nature and design limitations, it showed an impressive ability 
to improve its kill rate over time. Israel, as well as Saudi Arabia, chose to keep the 
Patriot after the war, and General Uri Ram, who commanded Israel's air defense forces 
during the Persian Gulf War noted,1814 

"Critics of the Patriot's operational success during the Gulf War have spent the 
past two years examining scattered (and in their own words unreliable and 
often conflicting) ground damage and injury reports, and dissecting videotape 
from television news cameras...Yet, without access to valid but classified and 
secret data, they have branded engagement success figures -- as assessed by the 
US Army and supported by Israeli defense force and Saudi Arabian military -- 
as a total distortion of what actually happened...The Patriot was a success, but 
it wasn't perfect...At the time of the war, the Patriot had not been designed to 
provide protection of sprawling population centers, nor to handle tactical 
ballistic missiles with the velocity of the Iraqi modified Scuds. Furthermore, 
anomalous characteristics of these Scuds, discovered only after the war started, 
made the ...job more difficult. ...There was nothing in the Patriot software to 
accomplish this task or to deal with the severe maneuvers of the very high 
Scud velocities...Luckily for us, the system was able to be reconfigured for use 
against Iraqi ballistic missiles in a very short period of time."  
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Uncertain Lessons from an Uncertain Experience 
 History has already made much of the argument over the lessons to be learned 
from the performance of the Patriot moot. The technology to improve the Patriot's 
ATBM capabilities was not fully field tested at the time of Desert Storm, and its design 
limitations eliminate any expectation of it providing anything approaching a leak-proof 
defense system. It also lacked the range to intercept at points where it could prevent 
missile debris and warheads falling on populated areas.  
 The PAC-2 has already had significant refinements. The Patriot Quick Response 
Program (ORP) was instituted in 1991-1992. This program was designed to quickly 
identify and field improvements to correct the shortcomings revealed by Desert Storm. It 
includes emplacement upgrades for paid, accurate fire unit emplacement, a capability to 
remote launchers up to 12 kilometers from the radar, and radar enhancements to improve 
theater ballistic missile detection and increase system survivability. This QRP 
configuration of Patriot is already deployed in Saudi Arabia and other countries. A 
companion program, the guidance enhancement missile (GEM) includes engineering 
improvements to the Patriot missile to improve lethality, especially against the Desert 
Storm class of threats, and the first GEM missiles will be fielded in 1995.1815 
 The US Army is developing a PAC-3. According to various US Army and press 
reports, this missile may have up to a 50% increase in the missile radius of protection, 
greatly improved positive target identification, up to a 90% increase in missile intercept 
height, improved radars with twice the power, a high technology exciter, software 
designed to deal with the break up and warhead characterization problem, and a 
capability to intercept faster missiles.1816 There are two possible variants of the PAC-3. 
One is the Extended Range Interceptor (ERINT) missile which can attack both ballistic 
missiles and air breathing threats. It uses a kinetic energy (hit-to-kill) warhead, an active 
Ka-band seeker, aerodynamic control vanes, impulse altitude control thrusters, inertial 
flyout and uplink guidance, and has an approximate speed of Mach 5.1817 Sixteen of 
these missiles can be carried per launcher. The other is a heavier Multimode Missile 
(MMM) with a blast-fragmentation warhead, an Active/C-Band TVM seeker, 
command/uplink guidance, and a maximum speed of  Mach 5.6. This missile weighs 
2,000 pounds versus 713 pounds for the ERINT, and only four missiles can be fitted to a 
launcher.1818 According to various press reports, these growth versions of Patriot would 
provide a remote launch capability, use a launcher with up to an 80% faster reload time, 
and improve virtually every aspect of C4 capability. 
 The US is also upgrading the theater missile defense capabilities of the IHawk, 
and is examining a wide range of mid to long-term alternatives to the Patriot, and 
radically improved sensor systems to detect and target missiles like the Scud.1819 One 
key option is the deployment of a Theater High Altitude Area Defense (THAAD) 
system to provide comprehensive integrated area defense. Other options include ship-
based systems that could give the Aegis class of ships area defense capable against 
theater missile threats, and various types of boost-phase air-launched systems.1820 Israel 
is developing a program with area defense capability called Arrow, and Russia has 
talked about selling a version of its SA-10 with some ATBM capability. All of these 
systems would change the basis for judging the merits of an ATBM beyond any clear 
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relation to the performance of Patriot during the Gulf War. At the same time, many 
potential threat countries are acquiring improved ballistic missiles and cruise missile 
capabilities.1821 
 The most that can be said about the lessons of the Gulf 
War relating to ATBMs at this point is that they indicate that the value or non-value of 
these new systems will depend on their ultimate cost and whether they do or do not 
succeed in making major improvements in areas like the need for a heavier or more 
lethal warhead, longer range, faster acceleration, better long range warning and targeting, 
and software to adapt to area coverage. They also indicate that much will depend on the 
desired coverage and lethality provided by the overall system. It is one thing to deploy a 
system that can be expected to achieve reasonable lethality against a limited number of 
launches and protect a moderate area. It is another thing to deploy a system that can 
provide a near leak proof defense capability against a large "salvo" of missile armed 
with nuclear warheads or highly lethal biological weapons.   
 At the same time, the debate over the Patriot's 
performance in the Gulf War is a classic lesson in a totally different aspect of war. It 
teaches that rushing to judgment -- and acting as either the "cheerleader" or opponent of 
a weapon -- is not a way to learn the lessons of modern war. It teaches that analysts 
serve no one's interest by stretching their conclusions beyond the weight of the evidence. 
The value of an anti-ballistic missile system is not to be determined by the past, or by 
rhetoric or ideology -- pro or con. Rather, it is to be determined by the precise nature of 
the threat, the precise effectiveness of the missile, its cost, and the relative priority that a 
given nation has for the amount of money. The value or non-value of anti-missile 
defense should be determined by the facts surrounding future threats and defense 
capabilities, and not by politics. 

Iraq's "Super Guns" 
 Although Iraq's efforts to develop cruise missiles had not made major progress 
by the time of the Gulf War, Iraq experimented with other long-range weapons delivery 
systems. It had begun to assemble " super guns," although these systems were still in the 
developmental stage when the Gulf War began.1822 This Iraqi effort was called "Project 
Babylon" and it became public knowledge on April 10, 1990, when British customs 
officials at Teeside seized eight steel tubes bound for Iraq. It later became clear that 
these tubes were part of a giant "cannon" that was intended to hurl rocket projectiles 
hundreds of miles. It also became clear that these tubes were part of a long series of 
shipments. Britain later disclosed that 44 such tubes had already been sent to Iraq, and 
that devices that could serve as the breach for such a "gun" had been intercepted in 
Turkey.1823   
 These "super guns"  were designed by Dr. Gerald Bull, a Canadian ballistics 
expert, and were an extension of earlier work that Bull had done for the US and Canada 
in what was called "Project Harp".1824 UN inspection teams also found after the war that 
Iraq was developing two weapons as part of this project: A 356mm gun and two 
1000mm prototype guns.  
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 Iraq had been testing an experimental version of the 356mm gun for several 
years. It had three versions of the 356mm gun: One was a 55.5 meter test gun and two 
were 30 meter long guns with three sections. These were designed to be mobile guns 
capable of elevating and traversing. The test gun had five barrel sections and was built 
into the slope of a mountain at Jabal Hamrayn, near Bir Ugla, about 200 kilometers 
north of Baghdad. This version of gun had been tested seven times with slugs for proof 
of principle at relatively short ranges, but evidently had not been used for about a year 
before the Gulf War.1825 According to some reports, the 356mm test gun had fired a 
projectile of 75 kilograms (165 pound), with a payload of 15 kilograms (30 pounds) of 
high explosives. While some of its design data claimed a maximum range of 750 
kilometers, its real-world range was probably about 150 kilometers (93 miles) to 180 
kilometers (120 miles).1826 
 Other data indicate that the 356mm mobile guns were intended to fire a 3.6 meter 
long rocket called the Babylon II Ground Launched Rocket (GLR). They were supposed 
to use a 325 kilogram charge to fire the rocket at a muzzle speed of 1,300 meters per 
second. The rocket was to be protected from blast damage by the gun by a base plate and 
a sleeve or casing fitted over its motors. The rocket's 225 kilograms of propellant were 
to ignite once it left the barrel, and increase the rocket's velocity to nine times the speed 
of sound. It had six fins that were supposed to deploy after it left the gun barrel, a 
guidance system, and a design payload of 22 kilograms.1827 The rocket was designed to 
reached a height of up to 310 kilometers and a range of up to 1,215 kilometers.1828 Israel 
was some 825 kilometers (550 miles) away from the Iraqi test site.1829  
 These designs were technically impressive, but they raise some serious questions 
about the value of such a weapon. A 22 kilogram payload was too small to have much 
meaning as a means of delivering weapons of mass destruction or a means of launching 
a satellite. Iraq was also working on another 356mm rocket with a similar range and a 
100 kilogram payload. Even a 100 kilogram payload, however, would still have been too 
small for even the simplest military satellite purposes -- even if it could have achieved a 
fractional orbit. It also would have been too small for useful chemical weapons delivery 
unless it could be fired with great accuracy in large numbers, and too small for the 
delivery of anything but the most efficient nuclear and biological weapons -- weapons 
far beyond Iraq's design capability at the time of the Gulf War.   
 Neither of the 1000mm guns were assembled, and only one had sufficient 
components to indicate that it might be operational in the near future. The parts for this 
gun were stored  at Iskandariyah. According to some reports, it was supposed to be 
about 131 feet (40 meters) long, with a 39" breech, and weighs up to 402 tons.1830 Data 
released by the UN inspection teams indicated that each gun was to be in 26 sections and 
about 156 meters long (the length of 1 1/2 football fields). UN experts calculated that 
these guns were designed to fire a 1,000 kilogram (2,200 pound) projective with 408 
kilograms (898 pounds) of high explosive or payload.1831 Some experts estimated that it 
would have been able to fire weapons of mass destruction at ranges of up to 1,000 miles; 
others estimated that it was designed to put payloads of 300 to 500 pounds into orbit.1832 
 Bull seems to have been working on a rocket-assisted shell for the 1000 mm gun, 
but this design was in its early conceptual stages, and might have taken a decade to 
implement -- if it was practical at all. The design called for a rocket projectile that the 
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gun could fire at three kilometers per second and which would be fired to a height of 27 
kilometers. A first stage rocket was then supposed to take the projectile to 48 kilometers, 
and a second stage rocket was to accelerate it to a velocity of 80 kilometers, and a third 
stage rocket was then supposed to accelerate the projectile to 105 kilometers, and to a 
speed of nine kilometers per second. This sequence was supposed to take the projectile 
to a fractional orbit at an altitude of 1,700-2,000 kilometers, and a final insert motor was 
then supposed to put it fully into orbit. All of this was to be done using automatic timing, 
without radio control or correction from the ground.  
 It is far from clear that this combination of a 1000mm gun and rocket projectile 
would have served its purpose. The ultimate payload might still have been too small to 
launch a payload large enough to act as a militarily significant communication satellite 
or to serve useful intelligence needs, and it is far from clear that Bull could have solved 
the timing and acceleration problems without the resources of a nation with far more 
advanced technical capabilities than those of Iraq. Further, it is unclear that Bull had 
designed a breech system capable of handling the immense recoil from the larger gun.1833  
 The situation is somewhat different in terms of the 1000mm gun's ability to fire 
weapons of mass destruction. There are indications that Iraq planned to target the guns 
against Israel and use shells with biological weapons, although it is unclear whether 
Iraq's plans had moved beyond the conceptual stage. The design of such a rocket-
assisted shell would have been very complicated, and Bull does not seem to have 
worked on such a design. It is very doubtful that Iraq could have designed such a round, 
and such a design would challenge the design, manufacturing, test, and evaluation 
capabilities of even the most sophisticated country. 1834 
 In short, the "super guns" might ultimately have proved to be little more than the 
"super toys" of a brilliant designer. The 1000mm guns were at best rail mobile, and it is 
unclear that the 1000mm gun could have been moved without disassembly. Once they 
fired, their trajectory could be used to target them. This might not have presented 
problems in firing at Iran, because Iraq had superior fighter cover, but would have 
presented serious problems in any attack on Israel. It is also unclear that most of the 
required sensor, processing, and communications technologies could withstand the 
shock of firing the gun. Further, the guns presented major problems in terms of 
designing a reliable shell that can effectively disperse biological agents, and their rate of 
fire seems to be too slow for high volume delivery of chemical weapons. Ultimately, 
Iraq might have found investing in cruise missile technology to be far more productive 
for weapons delivery purposes, and using an aircraft-launched small boost to be a more 
cost-effective way of launching a satellite.   

The Risk of Chemical Conflict 
 Iraq did not use chemical weapons in the Gulf War, or deploy such weapons 
forward to its forces in the KTO.1835 It did, however, threaten to use chemical weapons. 
Iraq also armed and dispersed tens of thousands of chemical artillery rounds and bombs, 
and provided its forces with chemical protection equipment. Searches of Iraqi 
headquarters, artillery, and field units in the KTO after the war found briefing materials 
and instructions which indicate that Iraq at least considered using mass fire of chemical 
weapons against the Coalition ground troops attacking its forward defensive barriers.1836   
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Iraqi Chemical Weapons Programs at the Time of the Gulf War 
 Although Iraq was a signatory to the Geneva protocols of 1925, which prohibit 
the use of poison gas, this did not prevent it from producing and using chemical 
weapons in the Iran-Iraq War. Iraq started to produce mustard gas in small amounts at 
the laboratory level, and develop enough mass production capability so that it could 
make extensive use of mustard gas after 1984.1837  
 While Mustard Gas is not an advanced gas agent, Iraq found that it offered 
significant military advantages in fighting Iran which might have applied to the Gulf 
War, and which may apply to future conflicts.1838 Mustard gas is a blistering agent which 
is 10 to 100 times less lethal than the simpler nerve agents in terms of direct exposure, 
and slow to act on those who are exposed.  
 Lethality, however, is not the only issue in measuring the effectiveness of 
chemical weapons. Like nerve gas, mustard gas attacks the lungs, eyes, and skin, and 
gas masks alone are not effective protection. Mustard gas is also easier to produce, 
handle, and deliver than nerve gas, and it can also be more effective than most nerve 
gases for several important tactical purposes. It persists for several days to several weeks, 
and its wounds are slow to heal. Exposed personnel that must work or operate in fixed 
areas and facilities are difficult to protect over long periods because chemical protection 
gear has a limited functional life. Exposures to mustard gas can blind or blister for 
periods of 4 to 6 weeks. Casualties consume large amounts of medical services and 
support.  
 These properties of mustard gas gave it considerable effectiveness against Iranian 
infantry, even though nerve gas did not produce high levels of fatalities. Iranian forces 
often spent considerable time in exposed locations and had relatively poor medical 
facilities. Their chemical protection gear was often of poor quality, and even the threat of 
gas often disrupted Iran’s operations. 
 However, Iraq did not stop at using mustard gas. It began to use small amounts 
of nerve gas in response to Iran's offensives in 1984. This nerve gas consisted of non-
persistent "G-agents", principally Sarin (GB). Such nerve agents are lethal, and act 
almost instantly when the skin, eyes, and wet tissue of their victims are exposed. Nerve 
gases are difficult to detect, and troops require excellent protection and an antidote in 
order to prevent high casualties. G-agents also persist for only a few minutes to a few 
days, and normally allow an attacker relatively rapid tactical movement into exposed 
areas. In contrast, persistent agents like mustard gas and persistent nerve gas may remain 
lethal for several days to several weeks. Friendly troops can only operate in exposed 
areas if they have full protection, and occupy the area for only a limited amount of time. 
This is why persistent agents are better suited to fixed- targets like air bases and logistic 
centers, or defensive operations where they can be used against the rear areas of the 
enemy with only limited risk to friendly troops.1839 
 Iraq was able to produce both mustard gas and nerve agents in quantity by 1985 or 
1986, although its major plants did not reach full capacity production of either gas until 
the late 1980s.1840 UN inspectors examining a key Iraqi facility at Muthanna after the war 
estimated that it eventually reached a peak  daily production capacity of 5 tons of mustard 
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gas and 2.5 tons of Sarin. They found that Muthanna still had 225 tons of nerve agent, and 
280 tons of mustard gas. According to some reports, this plant was the facility that 
developed nerve gas warheads for Iraq's long-range missiles.1841 
 The UN found a number of other facilities after the war. Iraq completed 
construction of a special refinery and other gas warfare facilities at Fallujah -- about 
sixty-five kilometers northwest of Baghdad -- before the August, 1988 cease-fire in the 
Iran-Iraq War.1842 These facilities were used to produce precursors like phosphorous 
trichloride, phosphorous chloride, and thionyl chloride, and to store chemical weapons 
stocks.1843 Iraq may also have produced some persistent VX nerve gas at this facility.1844   
 Iraq had a plant near Basra designed to produce 410,000 tons of ethylene 
products a year. Iraq began construction of  a new Petrochemical Complex No. 2 
ethylene plant near Musayyib in 1988, which was scheduled to begin operations in 
1991.1845 The Musayyib facility was designed to produce 420,000 tons of ethylene, and 
67,000 tons of ethylene oxide.1846   
 Iraq expanded its phosphate industry, which is centered at Akashat and Al-Qaim, 
and seemed to have adapted powdered detergent and fertilizer plants using phosphate ore 
to produce feedstocks. Iraq expanded its facility at Rutbah, just south of Ashkhat, to 
produce acids and other chemical components. It may have established a complex called 
"Project 9320" in the area, which had three factories to produce secondary chemicals used 
in manufacturing nerve gas.1847 
 Some analysts estimate that these developments allowed Iraq to expand its 
production of all types of poison gas from about 10 tons a month by late 1985, to over 50 
tons per month by late 1986.1848 Iraq may have been able to produce over 60 tons of 
mustard gas a month and four tons each of Tabun and Sarin by late 1987, and over 70 tons 
of mustard gas a month and six tons each of Tabun and Sarin by mid-1988.1849 These totals 
do not include possible production of Soman, a choking agent like phosgene, blood agents 
like hydrogen cyanide and cyanogen cyanide, vesicants like Lewisite, and agents like 
Adamsite and Chloropicrin.1850 The possible range of Iraqi chemical weapons is shown in 
Table 11.4, although most documented Iraqi uses of chemical weapons involved only the 
use of mustard gas and non-persistent nerve gas. 
 Iraqi production continued to expand until the beginning of the Gulf War. 
According to some estimates, Iraq had at least ten major storage bunkers for chemical 
weapons scattered throughout Iraq by the time Desert Storm began. These estimates 
indicate that Iraq was able to produce up to 3,500 tons of mustard gas, and 2,000 tons of 
Sarin and Tabun a year by 1989 -- or more than 20 times the amount it could produce in 
1985. They also indicate that Iraq was producing persistent agents VX and VR-55, and 
that its plant at Fallujah was being expanded to a capacity of 2,000 tons per month.1851 
Such a level of production would have given Iraq enough chemical agents to arm 250,000 
- 500,000 tube and rocket artillery rounds a year, as well as smaller numbers of bombs, 
although such estimates may sharply exaggerate Iraq's capabilities.1852 
 Iraq also did not halt its use of poison gas with the end of the Iran-Iraq War. It used 
poison gas regularly between 1988 and 1989, as part of its military effort to suppress 
Kurdish military resistance. This use was confirmed by a British defense laboratory that 
tested soil and bomb damage fragments taken from Kurdish villages in the north of Iraq. 
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The Chemical and biological defense establishment at Porton Down found low levels of 
sulfur mustard gas and Sarin (GB).  These traces were found in Birjinni, a village of about 
200 in northern Iraq. This village had been selected because eyewitnesses had said that 
Iraqi planes dropped three clusters of four chemical bombs on August 25, 1988,  and 
killed at least four people.1853 
 Iraq did, however, put more effort into increasing its volume of production than 
into making its chemical weapons effective. Most of the designs the UN found after the 
Gulf War had only limited dispersal capability, reliability, and storage problems, and 
limits to their fusing that affected the ability to reliably set height of burst. Iraq did not 
have binary nerve gas. Saddam Hussein stated on April 2, 1990, that Iraq had "double-
combined chemical" weapons, and had them since the last year of the Iran-Iraq War. Such 
weapons later proved to be a crude technology for storing alcohol in nerve gas weapons 
that it acquired in 1984 or 1985, and used during the latter half of the Iran-Iraq War.  
 There were several other chemical weapons technologies that Iraq seemed to have 
been ready to deploy when the Gulf War began.1854 It did not have "dusty" mustard gas that 
overcomes defenses in a different way. "Dusty" mustard gas is a powdered form of 
Mustard gas which is very persistent, and which can coat particles so small that they are 
only several microns in size and which may be able to penetrate protective clothing and 
filters. Iraq also does not seem to have had "cocktail" chemical weapons which mix 
several chemical agents together to provide different kinds of lethality and/or defeat 
different forms of protection including many gas masks. While some sources indicate that 
Iraq used "cocktails" of cyanogen with mustard gas and Tabun in Kurdistan, this has not 
been confirmed.1855  
 Iraqi forces did, however, have considerable readiness for chemical warfare at the 
time they invaded Kuwait. Since 1985, Iraqi doctrine had called for the regular training of 
all combined arms elements in chemical warfare. Iraqi forces in the KTO were equipped 
with numerous dual-capable delivery systems, and sophisticated chemical protection, 
reconnaissance, and decontamination gear. Delivery systems included rifle grenades, 
81mm mortars; 152mm, 130mm, and 122mm artillery rounds; bombs, bomblets, 90 mm 
air-to-ground rockets, 216 kilogram Frog and 555 kilogram Scud warheads, and possibly 
land mines, and cruise missiles. As many as 50% of Iraq's combat aircraft and artillery 
weapons could deliver chemical rounds. 1856  Its units were equipped with chemical 
protection and decontamination gear, and with the operational instructions for using 
chemical weapons.1857  
  While Iraqi regular army and air force units were tasked with delivering the 
chemical weapons, Iraq had special chemical troops integrated throughout all of the 
branches of the Iraqi armed forces which were responsible for the care, build-up, and 
delivery of chemical weapons. They had a status approaching that of a separate combat 
arm, and included units and sub-units responsible for chemical defense, radiation and 
chemical reconnaissance, the operation of smoke and flame generators, the identification 
of chemical targets and meteorological analysis, and decontamination. Each corps had a 
chemical battalion, each independent brigade or division had a chemical company, 
regiments had chemical platoons, and chemical sections were assigned to battalions or 
platoons with weapons capable of delivering chemical weapons.1858 
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Table 11.4 
 

Chemical Agents that Iraq Now Has The Technical Capacity To Produce  
 
 
Type of agent Delivery Symptoms Effects          rate of  
  Method                        action 
 
Confirmed 
 
Blistering- Missile,  No early Blisters skin,  Minutes 
Mustard Artillery, Symptoms for  Destroys 
(possibly Bomb, aerial  Mustard Respiratory  
Dusty Spray, Types;  Searing  Tract, causes  
Mustard) Land mine of eyes, Temporary 
   Stinging of Blindness  
   Skin  
 
 
Nerve- Missile,  Difficult Incapacitates  Seconds 
Sarin (GB), Artillery, Breathing, Or kills when 
Tabun (GB), Bomb, aerial  Drooling, Delivered in  
VK/VX? Spray, Nausea, High 
  Land mine Vomiting, Concentrations 
   Convulsions  
 
 
Suspected in at least limited amounts 
 
Blood -  Missile,  Convulsions Incapacitates  Minutes 
Cyanide Artillery, and coma Or kills when 
  Bomb  Delivered in 
    High  
    Concentrations  
 
Possible at experimental level  
 
Choking - Missile,  Coughing,  Damages and     Hours 
Phosgene Artillery, Choking, Floods lungs 
  Bomb Nausea,  
   Headache  
 
Source: James Blackwell, Thunder In The Desert, New York, Bantam, 1990, p. 35; Dick Palowski, 
Changes In Threat Air Combat Doctrine And Force Structure, 24th Edition, Fort Worth, General 
Dynamics DWIC-01, February, 1992, pp. II-336 To II-338; Us Department Of Defense, Conduct Of The 
Persian Gulf War: Final Report, Department Of Defense, April, 1992, Pp. 16-18. 
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Counterproliferation: The Coalition Effort to Attack Iraqi Chemical 
Weapons 

 This threat explains why the Coalition launched a total of 970 air and missile 
strikes against Iraqi chemical, biological, and nuclear facilities during the Gulf War. 
About 80% of these strikes used precision weapons, and 40% were carried out by F-
117s. The non-precision strikes were made largely by B-52s, F-16s, F/A-18s, GR.1s, F-
111Es, and A-6Es; a few were made by F-111Fs and F-15Es. Figure 11.2 shows that 
these strikes were made in cycles, with a heavy peak of strikes during the first week of 
Desert Storm, a lull during the following few days and then periods of 10-20 strikes per 
day with occasional peaks. About 54% of the strikes were made during the day, and 
46% were made at night.1859  
 These strikes undoubtedly had some effect on Iraq's chemical weapons 
production capabilities. They struck at the three redundant chemical precursor facilities 
near Fallujah, at the research centers like Salman Pak (which was also associated with 
biological toxins), and chemical production plants like Samara. They struck at a number 
of suspected storage sites throughout Iraq, at the special "S"  and cruciform-shaped 
shelters near Iraqi air bases, and at storage facilities in Kuwait. Suspected delivery 
systems like the Tu-16 Badger bombers at Al Taquaddum were struck during the second 
week of the war.1860  
 These attacks severely damaged Iraqi chemical warfare production capabilities, 
although UN inspections later found that they did far less damage to Iraqi production 
capability than USCENTAF planners originally estimated, because physical damage to a 
building did not mean proper characterization of the target or massive physical damage 
to key production equipment. The US concluded after the war, that it needed much more 
lethal weapons to hit hard and underground facilities, and more sophisticated 
technologies for characterizing the internal layout of large scale manufacturing facilities. 
It is now giving new warhead technologies for destroying underground chemical, 
biological, and nuclear capabilities a high priority, as well as examining ways to 
improve lethality against the manufacturing equipment inside a plant as distinguished 
from damaging the building.1861 
 Strategic bombing reduced Iraq's ability to move its weapons south, destroyed 
some of its artillery forces, and its ability to use offensive air power. It did little, 
however, to destroy Iraq's chemical weapons and scarcely paralyzed its chemical 
warfare capabilities. Iraq had ample stocks of chemical weapons. The size of Iraq's 
surviving gas warfare capabilities is indicated by the stocks the UN recovered after the 
war. Iraq initially declared to the UN that it had 500-550 metric tons of mustard gas and 
nerve agents in April, 1991. It increased this total to 650 metric tons in may, and to over 
700 metric tons in July.  
 To illustrate the scale of Iraq's effort to deceive the UN inspectors, it initially 
declared only 105 155mm artillery shells filled with mustard gas, although the UN 
eventually found 12,634.1862 The UN went on to find 355 tons of mustard gas and nerve 
agents, 650 tons of intermediate chemicals, 6,920 chemical filled rocket warheads, and 
1,376 aerial bombs.1863 Many of the munitions that the UN found were stored at the Al-
Muthanna State establishment mentioned earlier. This is a 25 square kilometer complex 
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about 100 kilometers north of Baghdad, and near the air base at Habbaniyah. Large 
numbers of chemical weapons were also found at four other sites, known as Fallujah 1, 
Fallujah 2, Fallujah 3, and Muhammediyat Stores.  
 As of February, 1992, the UN had found 45,755 filled chemical munitions versus 
the 10,000 to 11,000 that Iraq had initially declared, 78,675 unfilled munitions, 355 tons 
of bulk agent, and 3,173 tons of precursors for chemical weapons versus the 650 tons that 
Iraq had originally declared. UN and US sources estimated that Iraq might still be 
concealing up to 50,000 more rounds than it declared.1864   
 The primary threat to Coalition ground troops consisted of Iraqi's artillery shells. 
The principal shell  with the 155mm round. Each was filled with 3.5 liters of mustard 
agent using a tetyl burster charge. In addition to the 155mm artillery shells, the UN 
found 20,000 120mm mortar bombs filled with non-lethal CS gas. (Many damaged in 
the Coalition bombing). There were some experimental conversions of 130mm and 
152mm smoke shells, and roughly 10,000 122mm rocket rounds filled with between 6.4 
and 9 liters of nerve gas. These rocket rounds were poorly designed, and corroded by a 
combination of the effects of the gas and decomposition of the solid fuel rocket motor.  
 The UN found bombs filled with mustard gas, and two types of nerve gas. While 
the mustard gas weapons were of adequate design quality -- and had been damaged 
largely by mishandling and poor storage -- the nerve agents had quality problems. They 
consisted of GB (Sarin), GF, or a mixture of the two. They were chemically unstable, 
and soon broke down into lethal compounds. As a result, Iraq produced GB in batches, 
and only loaded its nerve gas weapons a few days before their use. The UN confirmed 
that Iraq's "binary  weapons" were relatively crude. They were not storable binary 
weapons with agents kept in the bomb and automatically mixed. The bombs were 
prefilled with suitable alcohols, which then had to be manually added and stirred. Such a 
procedure is dangerous for the operator, and can lead to improper mixture of the agent.  
 Iraq had four main types of chemical bombs. The smallest was the LD-250, a 
modification of a Spanish 250-pound smoke bomb. Each LD-250 normally carried 64 
liters of mustard gas, and the UN found 915 bombs filled with mustard gas -- although 
Iraq had declared total of 110. There were also some 250 bombs filled with CS gas, but 
the UN did not find such weapons in significant numbers. Iraq had a 500 pound bomb 
called the Aald-500. This contained 150 liters of mustard gas, and the UN found 676 
such weapons. There were two bombs using nerve gas. One was the DB-2, which 
contained 400 liters of GB. The other was the R-400, which contained 102 liters of 
binary GB. The UN found 336 bombs of this type.  
 The US estimated during the war that Iraq had some MiG-21 derived drones that 
could be used to deliver chemical weapons. These systems were not found after the war, 
but the UN inspectors found that Iraq had produced 50 warheads for the Al-Hussein 
missile.1865 Nine had been destroyed in static testing and 11 had been used in training. 
The UN found that the remaining warheads had left in an orchard near a road. Sixteen of 
the 30 remaining warheads had unitary GB warheads, and 14 were of the binary type. 
The binary warheads were partially filled with alcohol to allow them to be armed by 
adding DF. The warheads were poorly welded, had generally poor construction, and the 
burster charge was badly placed. It is uncertain whether such warheads could have done 
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any real damage, and some experts feel that they might have tumbled and broken up on 
reentry.  
 Finally, the UN found 300 tons of bulk agent stored in containers ranging from 
barrels to large tanks. Most of this agent was Mustard gas, but at least 35 tons was GB. 
Much of the GB had broken down in storage. The UN found 2,579 tons of precursors 
out of the 3,173 tons that Iraq had declared. It is possible that much of this total spilled 
or evaporated, but it is uncertain what happened to the remainder.1866 
 The UN investigations did show, however, that Iraq had more problems because 
it had failed to keep its agents pure, and to develop corrosion-proof materials, than it did 
with the Coalition bombing effort. Nearly 25% of the weapons that the UN found had 
leaked, although it was often impossible to distinguish between problems with the 
chemical agents, problems with the weapons design, and problems because of wartime 
damage or rapid post-war movement and inadequate storage.1867  
 Part of the reason that the Coalition strikes failed to destroy these weapons lay in 
the fact that US intelligence experts assumed that Iraq would be very careful to main 
tight control of the weapons and would have special security arrangements to protect 
them. In fact, none of the Iraqi chemical weapons had of any kind of special markings, 
and the UN inspectors found chemical and conventional bombs stored together at Kadzir 
air base. Other weapons were dispersed outside plants and storage facilities and 
coverage with loose earth, providing none of the target signatures that intelligence 
experts expected. 
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Figure 11.2 
  

Coalition Strikes/Sorties Against Nuclear, Biological, 
and Chemical (NBC) Targets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eliot Cohen, ed., Gulf War Air Power Survey, Volume II, Part II, p. 324.   



Lessons of the Gulf War 793 

Iraq's Decision Not To Use Chemical Weapons 
 There is no way to determine why Iraq did not use its chemical  warfare 
capabilities during the Gulf War without having access to the thoughts and intentions of 
Iraq's senior leadership.1868 Iraq certainly made threats to use chemical weapons in dealing 
with the Western and Arab reaction to its invasion of Kuwait and build-up on the Saudi 
border soon after it invaded Kuwait. For example, Saddam Hussein gave a speech on 
August 20, 1990, stating that foreign hostages would be dispersed to military and key civil 
locations throughout Iraq, including Iraq's major chemical weapons production facilities. 
Iraq also made demonstrative gestures. It conspicuously loaded its aircraft with chemical 
weapons so that this could be detected by US intelligence before removing the weapons 
and placing them in back in their normal storage sites.  
 During the fall of 1990, Iraq dispersed chemical weapons in a number of rear area 
facilities. By November, 1990, Iraq had built up large dispersed and sheltered stocks of 
chemical weapons in its territory outside the Kuwaiti Theater of Operations (KTO). It 
deployed a wide range of chemical-capable delivery systems in its forces supporting its 
invasion of Kuwait. It also deployed protection and decontamination gear, issued detailed 
instructions on chemical warfare to its unit commanders, and built decontamination 
trenches in the forward and rear areas.1869 Iraq also clearly retained large stockpiles of 
weapons until well after the end of the war. 
 At the same time, Iraq faced many problems in using its chemical weapons. These 
problems included (a) the purity and storage problems discussed earlier (Iraqi nerve agents 
were not purified and were not stable in hot weather, they were normally stored in cooled 
bunkers with instructions that they be used within a week of removal) (b) Iraqi fear of 
Coalition or Israeli retaliation with nuclear or chemical weapons (c) the shattering impact 
of coalition bombing (d) the fact Iraq quickly lost much of its command and control and 
distribution capability and (e) poor weather conditions during the ground campaign where 
winds and rain made effective use of chemical weapons very difficult.  
 All of these factors may have had a significant impact on Iraq's leadership. Given 
Iraq's past willingness to use chemical weapons against Iran and the Kurds, the deciding 
factor may have been the Coalition and Israel's ability to retaliate. The first few days of 
the Coalition air campaign showed Iraq that the Coalition could expand its conventional 
strategic bombing campaign to far more devastating levels by attacking key commercial 
and government targets. This experience gave Iraq's leadership good cause to fear that 
such escalation might lead to more intensive Coalition air attacks and to a UN effort to 
drive them from power. 
 At the same time, there is no way to know the extent to which Iraq's leadership 
also feared the nuclear threat posed by Israel and the US. And, there is no way to 
determine the impact of the technical and operational problems that Iraq faced. None of 
the problems in employing chemical were compete "war stoppers," but they were serious 
and they well may have had an impact on Iraqi decision-making. 1870 

The Possible Impact of Iraqi Use of Chemical Weapons at the Tactical 
Level1871 
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 The preceding analysis has shown that Coalition forces would have had serious 
problems if Iraq had decided to use chemical weapons. Table 11.5 illustrates the kind of 
damage chemical weapons can inflict if they are well-designed and effectively employed. 
It is clear from this table that such threats are scarcely ones it is wise to ignore.  
 At the same time, the preceding analysis also shows that Iraq would have faced 
serious operational problems in using chemical weapons at either the tactical or strategic 
level. Iraq's experience during the Iran-Iraq War did not prepare it for effective 
operations at the tactical level. While Iraq made effective use of chemical weapons 
against Iran during 1987-1988, its tactics depended heavily on massed fire against 
concentrated and relatively static Iranian ground troops with only limited chemical 
protection gear. It was most successful when it used chemical weapons against massing 
Iranian attackers that had little maneuverability, or massing Iranian defenders that had 
little other option other than retreat. It also was more successful in using chemical 
weapons as a terror weapon than a killing weapon.   
 Iraq lost air superiority so early in the war that it would have had little capability 
to deliver chemical weapons by air, and could not have massed enough aircraft over any 
part of the battlefield at any time to pose a significant threat to Coalition ground troops 
or rear areas. As Chapters Eight and Nine have shown, Iraq also faced serious problems 
in making effective use of its artillery. Coalition air attacks battered Iraqi forward 
positions  for weeks before Coalition ground troops advanced. By the time, the Coalition 
breached Iraq's forward defenses, Iraqi divisions had taken serious equipment losses, 
had major supply problems, and suffered from high levels of desertion. Many Iraqi 
artillery weapons had been damaged or destroyed.  
 If Iraq had used chemical weapons to augment its forward defenses, this might 
have delayed the Coalition advance in some areas. Not all Coalition troops had effective 
chemical protection gear -- at least in terms of reliable detection, decontamination, and 
facility protection equipment. The Coalition troops sent forward did, however, generally 
have adequate personal protection gear. The Coalition also generally crossed through 
Iraq's defenses very quickly and did not halt and mass in the forward area. In most cases, 
their rapid rate of advance would have penetrated and overrun Iraq's artillery before 
chemical weapons could have had a major tactical effect. Most Iraqi forces in the 
forward area also lacked the tactical cohesion to use chemical weapons in mass, and 
exploit them for either defense or counterattacks.  
 Iraq would have experienced special problems in dealing with the thrusts of the 
Coalition armored attack. The US XVIII Corps and VII Corps moved against Iraq from a 
direction where it had not prepared extensive forward defenses, and had little massed 
fire capability. The British, French, and US forces in both Corps also had adequate 
chemical protection gear. Iraq, at best, would have had limited capability against the 
most effective forces in the Coalition ground offensive.  
 Iraq was not organized to use chemical weapons effectively in rear areas or at the 
theater level once the land battle penetrated its forward defenses and became a fluid war 
of maneuver. It had no ability to mass chemical artillery fire quickly in most rear areas. 
Iraq had limited target acquisition capability against maneuvering forces. Coalition 
armored and heliborne troops had the initiative and overran Iraqi positions before more 
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than limited chemical defense fire could take place. This was particularly true of the 
Coalition forces attacking from the west, and Coalition forces were sometimes slower in 
driving north through Kuwait towards Kuwait City.  
 This does not mean that a major Iraqi attempt to use chemical weapons would 
not have significantly raised Coalition casualties or had limited tactical successes. 
Coalition forces like the Egyptian divisions that delayed at Iraq's forward defenses did 
make good targets. Units that delayed to regroup or secure their flanks, like a number of 
the Arab units, exposed themselves to chemical attack. Even limited amounts of fire on 
British and US armor might have led to some additional delays for decontamination, or 
to further delays in the double envelopment movement. Use of persistent nerve gas and 
mustard gas might have affected some Coalition support and supply movements.  

The Possible Impact of Iraqi Use of Chemical Weapons at the 
Strategic Level 

 Iraq did not attempt to use chemical weapons at the strategic level. It did not 
launch long range strike aircraft attacks armed with chemical bombs, although it had the 
capacity to attempt such strikes. It did not fire missiles with chemical warheads at 
Coalition or Israeli targets, although it did have such warheads.1872 It is important to 
point out, however, that a lucky Scud hit near Dhahran scored Iraq's only major strike 
against US forces -- and killed 28 US Soldiers and wounded 97 others. This Scud strike 
not only was Iraq's only long-range offensive success of the war, it killed more Coalition 
soldiers than any single land engagement of the war, and Iraq's missile attacks on Israel 
damaged a number of urban areas, caused additional civilian casualties, and achieved 
world-wide publicity. 
 Iraq's missile strikes might have had far more impact if it had used chemical 
warheads -- particularly if it had fired in volleys -- although UN inspectors found after 
the war that Iraq's chemical warheads were relatively crude and unreliable. Soviet 
technicians who inspected the Iraqi missiles felt that much of the basic missile 
modification work was also crude, which explained the break-up of many Iraqi modified 
Scuds during their approach towards targets in Israel. They also felt that the chemical 
warheads were unbalanced, and would have made these problems far worse -- 
potentially making the warheads burn up or depriving them of much of their 
effectiveness.1873   
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Table 11.5 
 

Typical Warfighting Uses of Chemical Weapons  
 
Mission                                                                                                   Quantity                                   
 
 
Attack an infantry position: Cover 1.3 square kilometers of  216 240mm rockets (e.g. delivered 
territory with a "surprise dosage" attack of Sarin to kill  by 18, 12 tube Soviet BM-24 
50% of exposed troops. rocket launchers, each carrying 
   8 kilograms of agent and totaling 
   1,728 kilograms of agent. 
 
Prevent launch of enemy mobile missiles: Contaminate a 25 8 MiG-23 or 4 Su-24 fighters, each 
square kilometer missile unit operating area with 0.3 tons of  delivering 0.9 ton of VX (totaling 
a persistent nerve gas like VX per square kilometer. 7.2 tons.) 
 
Immobilize an air base: Contaminate a 2 square kilometer 1 MiG-23 with six sorties or any 
air base with 0.3 tons of VX twice a day for 3 days. similar attack aircraft. 
 
Defend a broad front against large scale attack: Maintain a 65 metric tons of agent delivered by 
300 meter deep strip of VX contamination in a front of a  approximately 13,000 155-mm  
position defending a 60 kilometer wide area for 3 days. artillery rounds. 
 
Terrorize population: Kill approximately 125,000 unprotected 8 MiG-23 or 4 Su-24 fighters, each 
civilians in a densely populated (10,000 square kilometer) delivering 0.9 ton of VX (totaling 
city.   7.2 tons) under optimum conditions. 
 
Source: Adapted from Victor A. Utgoff, The Challenge of Chemical Weapons, New York, St. Martin's, 
1991, pp. 238-242 and Office of Technology Assessment, Proliferation of Weapons of Mass Destruction: 
Assessing the Risks, US Congress OTA-ISC-559, Washington, August, 1993, pp. 56-57. 

 

Iraq's Future Chemical Weapons Capabilities 
 US reporting on the bombing effort during the Gulf War has sometimes left the 
impression that Iraq had little chemical production capability at the time of the cease-fire. 
For example, the Department of Defense study of the lessons of the war claims that,1874 

"At least 75% of Iraq's CW production capability was destroyed. At Samara, 
Coalition forces destroyed or severely damaged most known primary CW 
production, processing, or production support buildings. All three buildings 
used to fill munitions at Samara were destroyed, although the Iraqis may have 
moved the equipment from one building before Desert Storm for safekeeping. 
All three precursor chemical facilities at Habbaniyah were seriously damaged. 
Although Iraq previously had produced and distributed many CW agents to 
storage sites throughout the country, the means for delivering these weapons 
was badly damaged. Coalition air supremacy made Iraqi Air Force delivery of 
these weapons unlikely; most artillery (Iraq's preferred method of delivering 
CW) was disabled."  
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  These is no doubt that the Coalition damaged many key Iraqi facilities. The UN 
inspection effort since the war has also discovered and destroyed a great deal of additional 
Iraqi chemical weapons and production equipment, including items like the production 
equipment concealed in a milk plant near Mosul. Nevertheless, Iraq had ample time to 
disperse many of its precursors and key production sub-systems before the Gulf War 
began, and continued to hide and disperse them after it signed a cease-fire.1875 
 Many experts feel that Iraq has retained the capacity to build significant stocks of 
weapons. Robert Gates, a former Director of Central Intelligence, testified to Congress in 
early 1992, that much of Iraq's "hard to get production equipment" for chemical weapons 
had been dispersed and "hidden" before the allied bombing attacks. He also estimated that, 
"if UN sanctions are relaxed, we believe Iraq could produce modest quantities of chemical 
agents almost immediately, but it would take a year or more to recover the chemical 
weapons capability it previously enjoyed."1876  
 Other experts feel Gates exaggerated the ease with which Iraq could acquire a 
significant chemical capability and that it might take several years and several hundred 
million dollars worth of imported equipment to develop a major war fighting capability. 
They note that Iraq lost much of its feedstock production capability during the bombing of 
Samara -- which was very heavily hit during the war. The difference between these views, 
however, is a matter of a relatively few years, and may be one of definition. The large 
amounts of gas needed to support a major land offensive are very different from the 
comparatively limited amounts needed to arm several hundred missile warheads and 
aircraft bombs.   
 Iraq will almost certainly be able to recover significant near-term capability to 
threaten enemy population centers and area targets with missile and air strikes within a 
relatively short time after it is freed from UN control.1877 Iraq will probably take three to 
five years to recover a significant capability to use chemical agents in enough shells, 
rockets, bombs, and warheads to fight a major land war once UN controls are lifted. It has 
lost a significant amount of its production capability, and will initially be limited to 
laboratory or small batch production. This still, however, will allow a nation as advanced 
as Iraq to covertly produce several hundred gas weapons -- including missile warheads. 
There is virtually no way that any current inspection and control regime can prevent this.   

  Lessons For Future Conflicts 
 There are obvious dangers in generalizing on the basis of potential capabilities. 
Nevertheless, the Coalition's problems in depriving Iraq of its Scuds, other delivery 
means, and chemical weapons stocks have implications for the future. While each 
potential threat country must be treated as a specific case study, there seem to be lessons 
that are likely to apply to Iraq as a future threat and to other chemically armed powers like 
Iran and North Korea: 

o The US, other Western nations, and any Coalition force engaged in conflict with a 
chemical power must be fully ready to deal with the risk of chemical warfare. 
There is no way to  predict whether a nation will engage in chemical warfare, what 
mix of targets it will choose, and what level of escalation it will be willing to risk. 
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o The forces deployed must be capable of operating in a chemical environment. This 
not only means providing superior personal protection gear, it means providing 
modern detection gear, gear that provides safe work areas, and decontamination 
gear. Forces must also plan for more lethal agents like dusty mustard gas and 
persistent nerve agents. 

o Rear area facilities must be protected to the extent that they are capable of 
functioning in the face of chemical attack. Air bases, key logistics and reception 
sites, and other areas involving heavy troops concentrations will require special 
attention. 

o Power projection forces must be prepared for mobile warfare and operations in-
depth to reduce vulnerability to chemical warfare. They must be capable of rapid 
dispersal. 

o Active air and missile defenses may be needed to protect both military forces and 
key civilian areas. 

o Defense is not likely to be enough in most cases. A deterrent and retaliatory 
offensive capability will be needed to reduce the risk of use and exact penalties for 
such use. Ideally, this should take the form of conventional strike options which 
can be kept separate from the rest of the conflict and which can be linked to non-
use or use. 

o Such a retaliatory capability may be needed for both nations projecting power and 
nations in the region around proliferators. A strong regional  conventional 
retaliatory capability is likely to increase the willingness of friendly states to resist 
intimidation and support power projection efforts, it is likely to help deter the 
future use of chemical weapons, and it is likely to reduce the risk that friendly or 
moderate states will develop their own weapons of mass destruction as a counter to 
the actions of aggressor states like Iraq.  

o Counterproliferation is not likely to deprive a nation of chemical strike options in 
the near future. While it may be possible to develop greatly improved strike plans 
for use against key threat nations, and improved sensors and intelligence collection 
methods, it is also possible for threat states to develop launch under attack 
capabilities and improved methods of forward dispersal. Nevertheless, 
counterproliferation capabilities should be improved at least to the point where a 
potential user faces the risk of losing a substantial amount of its chemical 
capability.  

o Controls on technology transfer and feedstocks, and attempts to enforce arms 
control agreements like the Chemical Weapons Convention are unlikely to prevent 
further proliferation or prevent existing proliferators from improving their current 
capabilities. They can, however, limit the rate and quality of proliferation and 
every means should be used to make export controls and arms control agreements 
effective in limiting the threat. 

 None of these lessons is sufficient by itself to deal with the threat posed by 
chemical weapons, and acting upon them may not prove cost-effective in given cases. A 
well-chosen mix of such actions may, however, help to confront other states with the same 
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problems faced by Iraq. They do not provide any guarantee of deterrence or of eliminating 
serious casualties. They do, however, offer a much better prospect of future security than 
no action, and no state can count on the same level of strategic warning or air supremacy 
in the future that the Coalition enjoyed during the Gulf War. 

The Risk of Biological Warfare 
 It is far harder to document the history of Iraq's efforts to develop biological 
weapons than to document its efforts to develop chemical and nuclear weapons. This 
often leads to a neglect of Iraq's capabilities in this area, although there have been some 
highly controversial charges that Iraq has used mycotoxins against its Kurdish 
population since early in the Iran-Iraq War that have never been confirmed.1878 Most of 
the examples and symptoms cited in such charges can be explained more easily by the 
poor sanitary and health conditions affecting the population in the area. The use of 
mycotoxins or "Yellow rain" weapons cannot be ruled out, but reports that the Iraqi 
secret service used Biological agents or Toxins to poison the food in Kurdish refugee 
camps in mid-1989, and produce 700 dead and 4,000 casualties, seem dubious.1879  

Iraqi Biological Warfare Facilities 
 Iraq has strongly denied developing biological weapons as well as reports that it 
has used them against the Kurds.1880 Virtually all Western experts agree, however, that Iraq 
began working on biological weapons in the 1970s, conducted extensive research on 
mycotoxins beginning in the mid-1980s and was producing some aspect of biological 
weapons at least four different facilities when the Gulf War began.1881  
 There not only are strong indications that Iraq has produced agents like botulin, 
anthrax, and clostridium perfingens -- but that it has conducted research into typhoid, 
cholera, tularemia, and equine encephalitis.1882 After the Gulf War, indications surfaced 
that Iraq was conducting weapons research at the Biological Research Centre of the 
Scientific Research Council in Baghdad and the Nuclear Research Institute of the 
Atomic Energy Commission in Tuwaitha -- which housed one of the leading biological 
research laboratories in Iraq. Salman Pak seemed to have been a major center for the 
development and production of Biological weapons, as well as chemical weapons. Work 
also seemed to have been done by the Genetic Engineering and Biotechnology Research 
Center in Baghdad, which is part of the Scientific Research Council. Iraq established 
this genetic engineering and biotechnology research center shortly after the Iran-Iraq 
War, and was one of the first nations to ratify a UN agreement setting up international 
centers for such research in Triest, Italy and New Dehli, India. Facilities also seem to 
have existed at Al-Kindi, Taji (north of Baghdad), and Al- Hakim. 1883  
 Some of Iraq's biological warfare production facilities may have been co-located 
with industrial plants. The Iraqi Ministry of Industry and Military Industrialization created 
a State Enterprise for Drug Industries at Samara which consolidated plants originally built 
with Soviet assistance, but which later benefited from East German and West German 
support. Iraq also established a research laboratory for the State Enterprise for Drug 
Industries which was located in close proximity with the Iraqi State company for pesticide 
production.1884  
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 Other facilities included a plant near Al-Latifiyah, two plants near Abu Ghurayb, 
and the Al-Kindi Company for Serum and Vaccine Production, and a major French-
designed factory for manufacturing the vaccine for hoof and mouth disease at Doura, 
Baghdad. Some reports indicate that this plant could make up to 12 million doses per year, 
and had a research effort designed to allow it to manufacture up to 15 different vaccines. 
They included a production facility at Taji and the Arab company for antibiotic industries 
in Baghdad -- an Iraqi-Jordanian-Saudi government-owned firm that is building a factory 
capable of make 200 tons of penicillin a year. This latter project received extensive 
support from a German firm called V-Consult Ingenieur.1885  
 There are reports that Iraq acquired mobile toxicological laboratories from German 
companies. These laboratories theoretically are for "agricultural chemistry" but the 
German firms involved in supplying them include Karl Kolb, a firm that actively helped 
Iraq acquire chemical weapons.1886 Further, German firms called Josef Kuhn and Plato-
Kuehn seem to have sold Iraq 2.7 grams of mycotoxins called T-2 and HT-2, which it 
acquired from their parent US firm, Sigma Chemie.1887 The US State Department has 
charged that these are the same toxins that Vietnam used in Cambodia and the Former 
Soviet Union used in Afghanistan. Sigma Chemie is also reported to have transferred 
precursor viruses for biological weapons, and Iraq seemed to have obtained the strains for 
a number of viruses that can be used for Biological warfare from centers in the US, under 
the guise of requesting them for medical research.1888  
 Iraq has long maintained and established tight censorship over any discussion of 
these facilities, and many aspects of its biological research efforts. Iraq seems to have 
prevented any unclassified publications on anthrax and Botulinum neurotoxins after the 
late 1970s. A post-war study found one Iraq article on each area during the entire period 
from 1969 to 1991, although Anthrax is a potential health hazard in Iraq. Similarly, no 
Iraqi research was published on Tularemia and West Nile fever, although Iraq acquired the 
cultures for these diseases, as well as 17 shipments of cultures of various toxins and 
bacteria from the American Type Culture collection during the period between 1985 and 
1991.1889 

 Possible Iraqi Biological Agents 
 There is no reliable way to determine the specific biological weapons that Iraq was 
developing before the Gulf War, although the head of the British government's defense 
arms control unit, Peter Verker, has stated that, "biological research activities for military 
purposes had been undertaken at Salman Pak since 1986, and included research into some 
of the most effective biological agents -- the organisms which cause gas gangrene 
(Clostridium perfringens), anthrax, (Bacillus anthracis), and botulism (Clostridium 
Botulinum)."1890 
 UN inspection teams found some indications of brucellosis and tularemia research 
once the Gulf War was over.1891 Other logical Iraqi biological weapons efforts include 
equine encephalitis, enterotoxins, and possibly cholera and typhoid. Iraq seems to have 
had weapons production facilities at Salman Pak, and at least some stock piles of toxins 
and stable weapons like anthrax. It is also clear that Iraq had at least three to six other 
biological warfare sites, and probably had a number of other storage facilities.  
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 The spectrum of possible biological weapons or agents is shown in Table 11.6. It 
is important to note several aspects of this table that may have important lessons for the 
future:1892  

o First, many forms of biological weapons are not lethal to humans. Biological 
warfare can be used in forms that may kill or incapacitate.  

o Second, some biological weapons only become effective long after they are 
delivered. This makes covert delivery attractive since a target country would 
only detect symptoms once the disease became effective, and might find it 
impossible to prove the source of the weapon.  

o Third, no cure or treatment exists for a number of agents, and most protection 
systems and cures are disease specific. This makes it almost impossible to 
prepare effective defenses and treatments. 

o Fourth, no current detection or warning system exists for most of the agents 
listed in Table 11.6. There are promising technologies that may provide such 
capabilities, but none are yet proved to be reliable or available in the field. 

o Fifth, biological agents normally are not the source of communicable disease, 
and do not present the risk of epidemics or uncontrollable expansion of the 
disease. As a result, some can be used with considerable safety. 

o Sixth, as a nation's technical capabilities expand, it can "tailor" a given disease or 
agent to produce a wide range of effects in terms of lethality, survival of the 
agent, period of effectiveness, etc. Further, it can reduce the risks that it runs in 
using highly lethal agents, and improve its ability to both produce weapons in 
small facilities, and to produce dry storable weapons that can be 
microencapsulated and stored in dispersed facilities. Time is on the side of the 
proliferator. 

o Seventh, as technical capabilities to produce agents improve, so do capabilities to 
weaponize an agent in many different forms, and to develop bombs, warheads, 
and devices that are more effective. 
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Table 11.6 
 

Key Biological Weapons That Iran And Iraq Might Weaponize:  Part One 
 
Disease            Infectivity  Transmissibility     Incubation Period          Mortality               Therapy 
 
Viral 
Chikungunya  
fever  High? None 2-6 days Very low (-1%) None 
Dengue fever High  None 5-2 days Very low (-1%) None 
Eastern equine 
   encephalitis High  None 5-10 days High(+60%)Developmental 
Tick borne  
   encephalitis High  None 1-2 weeks Up to 30% Developmental 
Venezuelan equine 
   encephalitis High  None 2-5 days Low (-1%) Developmental 
Hepatitis a -  - 15-40 days - - 
Hepatitis b - - 40-150 days - - 
Influenza High  None 1-3 days Usually low Available 
Yellow fever High  None 3-6 days Up to 40% Available 
Smallpox (variola) High High 7-16 days Up to 30% Available 
 
Rickettsial 
Coxiella burneti 
(q-fever)  High  Negligible 10-21 day Low (-1%) Antibiotic 
Mooseri  -   - 6-14 days - - 
Prowazeki -   - 6-15 days - - 
Psittacosis High  Moderate-high 4-15 days Mod-high Antibiotic 
Rickettsi 
(rocky mountain 
Spotted fever) High  None 3-10 days Up to 80% Antibiotic 
Tsutsugamushi -  - - - - 
Epidemic typhus High  None 6-15 days Up to 70% Antibiotic/ 
     Vaccine 
Bacterial 
Anthrax (pulmonary) Mod-high Negligible 1-5 days Usually fatal Antibiotic/ 
     Vaccine 
Brucellosis High  None 1-3 days -25% Antibiotic 
Cholera Low  High   1-5 days Up to 80% Antibiotic/ 
     Vaccine 
Glanders High  None 2-1 days Usually fatal Poor antibiotic 
Meloidosis High  None 1-5 days Usually fatal Moderate 
antibiotic 
Plague (pneumonic) High High 2-5 days Usually fatal Antibiotic/ 
     Vaccine 
Tularemia High  Negligible 1-10 days Low to 60% Antibiotic/ 
     Vaccine 
Typhoid fever Mod-high Moderate-high 7-21 days Up to 10% Antibiotic/ 
     Vaccine 
Dysentery High  High 1-4 days Low to high Antibiotic/ 
                                                              Vaccine 
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Table 11.6 
 

Key Biological Weapons That Iran And Iraq Might Weaponize:  Part Two 
 
Disease            Infectivity  Transmissibility     Incubation Period          Mortality               Therapy 
 
 
Fungal 
Coccidioidomycosis High None 1-3 days Low None 
Coccidiodes immitis High None 10-21 days Low None 
Histoplasma  
Capsulatum - - 15-18 days - - 
Norcardia asteroides - - - - - 
 
Toxinsa 
Botulinum toxin High None 12-72 hours High neromusc- Vaccine 
    Lar paralysis 
Mycotoxin High  None Hours or days Low to high ? 
Staphylococcus Moderate None 24-48 hours Incapacitating ?   
 
a. Many sources classify as chemical weapons because toxin are chemical poisons. 
Adapted from report of the Secretary General, Department of Political and Security affairs, Chemical and 
Bacteriological (Biological) Weapons and the Effects of Their Possible Use, New York, United Nations, 
1969, pp. 26, 29, 37-52, 116-117; Jane's NBC Protection Equipment, 1991-1992; James Smith, "Biological 
Warfare Developments," Jane's Intelligence Review, November, 1991, pp. 483-487.  

Counterproliferation: The Coalition Effort to Attack Iraqi Biological 
Weapons 

 The Coalition attacked two major types of Iraqi biological warfare targets during 
Desert Storm. The first was infrastructure targets such as the research facilities at 
Salman Pak and Taji, a suspected production facility near Al-Latifiyah, and two 
suspected production facilities at near Abu Ghurayb. The second set of targets included 
possible weapons deployments in the specially designed refrigerated bunkers scattered 
in various locations in Iraq. Eighteen such bunkers were known before the war, and 
more were discovered during the campaign.1893  
 USCENTCOM issued reports immediately after the war that implied it had 
destroyed all known key Iraqi biological research and development facilities, and most 
of Iraq's refrigerated storage facilities.1894 It is very difficult, however, to be sure of what 
really happened. Some facilities that the Coalition attacked, like the infant formula plant 
near Baghdad had dual capability, but it was impossible to determine whether the 
technology at the plant -- which is useful for developing some forms of dry storable 
biological weapons -- was ever used for such a purpose. The buildings in the plants 
(where intelligence had more confidence that Iraq was developing and producing 
biological weapons) took heavy damage, but a number of senior experts believe that Iraq 
had removed much of its equipment from these buildings before and during Desert 
Storm. UN inspectors found more refrigerated facilities, and an analysis of combat 
damage to some suspected Iraqi biological facilities revealed large secondary explosions, 
which indicates that they actually held conventional weapons.1895 
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 The UN did not find conclusive evidence that Iraq was using its research and 
production capabilities to make biological weapons, although it found some purchases that 
experts feared might be used to produce storable dry agents and micro-encapsulate 
biological weapons were not technically suited for this purpose. However, many Iraqi 
facilities were only inspected by the UN long after the war -- if at all. The equipment to 
produce biological weapons is easy to disperse, largely dual-use in character, and there are 
strong indications that Iraq began such a dispersal before the Coalition bombing 
campaign. The UN never recovered much of the equipment that Iraq stole from biological 
research facilities in Kuwait, and has been able to keep all of its university research 
equipment and facilities.  

Iraq's Future Biological Weapons Capabilities 
 Iraqi biological weapons activity has not received the attention given to Iraq's other 
weapons of mass destruction since the end of the Gulf War. Table 11.7, however, provides 
a warning that biological weapons can be as effective as small nuclear weapons. One US 
study of the Gulf War notes that,1896 

"Experimental data indicate botulinum toxin is about 3 million times more 
potent than the nerve agent Sarin. A Scud missile warhead filled with 
botulinum could contaminate an area of 3,700 square kilometers (based on 
ideal weather conditions and an effective dispersal mechanism), or 16 times 
greater than the same warhead filled with Sarin. By the time symptoms occur, 
treatment has little chance of success. Rapid field detection methods for 
biological warfare agents do not exist. Although Botulinum can debilitate in a 
few hours and kill in as few as 12, and anthrax takes two to four days to kill, 
anthrax is much more persistent and can contaminate a much large area using 
the same delivery means."  

 Further, the UN has done little to deprive Iraq of any capabilities that it hid before 
or during the Gulf War. Iraq can rapidly set up covert production centers at university 
research centers, medical goods and drug production plants, or virtually any other facility 
where it can maintain a secure biological research and production activity. Robert Gates, 
Director of Central Intelligence in the Bush Administration, responded to questions about 
Iraq's biological weapons effort in January, 1992, by stating that "the biological weapons 
program was also damaged, but critical equipment for it, too, was hidden during the war." 
Iraq could produce biological agents "in a matter of weeks."1897 
 Biological weapons give Iraq an enhanced capability to deter and intimidate the 
Southern Gulf and the West. Iraq could make overt use of biological weapons in much 
the same way as it could use chemical weapons. Iraq could also make covert use of such 
weapons -- which lend themselves to tailored attacks in terms of delay effects and are 
particularly well suited to unconventional warfare or "terrorism". Biological weapons 
are Iraq's only near term answer to the effectiveness of the UN inspection and 
destruction of Iraq's far more visible nuclear, chemical, and missile capabilities. Given 
Iraq's past history, this makes biological weapons an answer that Iraq is likely to choose.   
 The effective delivery of highly lethal biological weapons may be beyond Iraq's 
near-term level of technology, but even anthrax can be extremely deadly, and no one 
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should underestimate the "terror" effect of even a crude biological warhead. Such a 
weapon might give Iraq major political and strategic advantages in terms of intimidation, 
and the ability to launch strikes whose political impact was out of all proportion to their 
direct military value. The use of toxins or persistent biological weapons like anthrax 
could achieve significant military effects or population damage, and Iraq might just take 
the risk of using an agent that was a communicable disease, rather than military agents 
which require direct exposure to the original payload or which are tailored to control 
their infectiousness.  
 It is also impossible to dismiss the risk that Iraq will devote sufficient resources 
using its domestic resources and covert purchases of technology and equipment to 
develop far more effective biological warheads by the end of the decade. The 
weaponization and deployment of such warheads involves technical challenges in terms 
of dry storable agents, microencapsulation, dissemination at critical heights, and 
predictions of wind and temperature over the target area that may well be beyond Iraq's 
capability. There are experts that seriously question whether any missile warhead 
technology would achieve extremely high lethalities -- given the combined challenge of 
developing a suitable biological weapon and suitable warhead technology. The risk does, 
however, exist, and it should be noted that it would be  easier to weaponize a biological 
agent for delivery by a relatively slow flying aircraft or cruise missiles than for a 
ballistic missile.1898  

  Lessons For Future Conflicts 
 It is more difficult to try to project lessons from Iraq's biological capabilities than it 
is from its chemical capabilities. The effects of Iraq's possible agents range from those 
discussed earlier for chemical weapons to those of small nuclear weapons. At the same 
time, biological agents can be used in a host of covert and unconventional ways, and as 
incapacitating weapons at both the strategic and tactical levels.  
 As long as the lethality of such agents is restricted, many of the potential lessons 
are the same as for chemical weapons. Deterrence, countermeasures, and retaliation will, 
however, be more dependent on the ability to improve intelligence on Iraq's capabilities -- 
and  those of other threat states -- before a war begins. Warning and characterization will 
be critical for deterrence, treatment, and the use of counterforce, and it will be important to 
develop a capability to detect and characterize a wide range of agents, and establish 
methods of tracing the source of weapons that may be used in covert delivery.  
 There are a number of other modifications that must be made to the lessons drawn 
for chemical warfare:1899 

o The US, other Western nations, and any Coalition force engaged in conflict with a 
chemical power can try to prepare for biological warfare, but the range of possible 
agents is so broad that protection/treatment may be difficult or impossible, 
particularly if mixes of different agents are used at the same time. Once again, 
there is no way to  predict whether a nation will engage in chemical warfare, what 
mix of targets it will choose, and what level of escalation it will be willing to risk. 

o The forces deployed can use some of the gear used in preparing to fight in a 
chemical environment, and serious consideration should be given to maximize the 
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dual-use aspects of such gear for both chemical and biological warfare. There will, 
however, be severe limits to what can be done to modify personal protection gear, 
gear that provides safe work areas, and decontamination gear. Further, none of this 
gear will be useful without better detection and warning systems, and even with 
such systems, it may be possible to disseminate agents while forces are 
unprepared. 

o Rear area facilities can be defended against delivery systems, but it is unclear that 
they can be protected once an agent is disseminated. Study is needed of the extent 
to which air bases, key logistics and reception sites, and other areas involving 
heavy troop concentrations can be protected or kept functional. 

o Power projection forces must be even more prepared for rapid dispersal, mobile 
warfare and operations in depth to reduce vulnerability to biological warfare.  

o Active air and missile defenses will generally offer a higher probability of 
protection -- if conventional delivery systems are used -- than trying to protect the 
facility with passive defenses.  

o  A deterrent and retaliatory offensive capability to reduce the risk of use and exact 
penalties for such use will generally be more effective than defense. It is unclear, 
however, that conventional strike options can really be lethal enough to deter use 
or successful intimidation. 

o A strong regional  conventional retaliatory capability may increase the willingness 
of friendly states to resist intimidation and support power projection efforts, but 
much will depend on the lethality of the threat and the credibility of use. Overt or 
proven biological warfare capabilities are likely to increase the risk that friendly or 
moderate states will develop their own weapons of mass destruction, and it is not 
clear what the US or the West can offer as an alternative.  

o Counterproliferation is very unlikely to deprive a nation of biological strike 
options in the near future. Improved strike plans for key threat nations, and 
improved sensors and intelligence collection methods, are not likely to prevent 
threat states from developing launch under attack or covert delivery capabilities 
and improved methods of dispersal. Nevertheless, counterproliferation capabilities 
should be improved at least to the point where a potential user faces some risk of 
losing a substantial amount of its biological capability.  

o Controls on technology transfer and feedstocks, and attempts to enforce arms 
control agreements like the Biological Weapons Convention may have a limited 
effect. They are, however, likely to be far less successful than similar efforts to 
control or limit chemical and nuclear proliferation.  

 The past inattention to biological weapons and the lack of any recent successful 
use of such weapons, may reduce the level of proliferation in this area and the credibility 
of biological weapons in intimidation and war fighting. It may, on the other hand, inspire a 
nation to use such weapons to demonstrate credibility, and Third World states are likely to 
greatly improve their understanding of such weapons over the next few years. If biological 
weapons are deployed with near nuclear lethality, the only real method of countering such 
capabilities may be the tacit or overt threat of using nuclear weapons. This could confront 
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the US and other nuclear weapons states with very hard choices about providing some 
form of extended deterrence to friendly states in the Third World. 
 It is clear from the preceding discussion that biological weapons also present 
exceptional problems for counter proliferation. The Gulf War has shown that attempts to 
use surgical bombing to destroy the ability to manufacture and deliver weapons of mass 
destruction may often be an unworkable approach to counterproliferation. It indicates that 
suspected facilities and facilities with significant dual capability must be attacked even at 
the cost of considerable collateral damage and increased civil casualties. It also indicate 
that such facilities must be hit  hard indeed to have a major effect. Attacks on facilities like 
the "baby milk formula plant" near Baghdad may never be popular with the media or be 
politically correct, but it will take a total revolution in intelligence to make them 
unnecessary if counterproliferation is to be effective.1900  
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Table 11.7 
 

The Comparative Effects of Biological, Chemical, and Nuclear Weapons 
 Delivered Against a Typical Urban Target in the Middle East 

 
Using missile warheads: Assumes one Scud sized warhead with a maximum payload of 1,000 kilograms. 
The study assumes that the biological agent would not make maximum use of this payload capability 
because this is inefficient. It is unclear this is realistic. 
 
                                                                           Area Covered                   Deaths Assuming 
                                                                          in Square Kilometers 3,000-10,000 people 
                                                                           Per Square Kilometer  
  
Chemical: 300 kilograms of Sarin nerve gas with a  
density of 70 milligrams per  cubic meter 0.22 60-200   
 
Biological 30 kilograms of Anthrax spores with  
a density of 0.1 milligram per cubic meter 10 30,000-100,000 
 
Nuclear:  
 
One 12.5 kiloton nuclear device  
achieving 5 pounds per cubic inch of over-pressure 7.8 23,000-80,000 
 
One 1 megaton hydrogen bomb 190 570,000-1,900,000 
 
Using one aircraft delivering 1,000 kilograms of Sarin nerve gas or 100 kilograms of anthrax spores: 
Assumes the aircraft flies in a straight line over the target at optimal altitude and dispensing the agent as an 
aerosol. The study assumes that the biological agent would not make maximum use of this payload 
capability because this is inefficient. It is unclear this is realistic. 
   
                                                                           Area Covered                         Deaths Assuming 
                                                                          in Square Kilometers       3,000-10,000 people 
                                           Per Square Kilometer  
    
Clear sunny day, light breeze 
 
 Sarin Nerve Gas 0.74 300-700 
 Anthrax Spores 46 130,000-460,000 
 
Overcast day or night, moderate wind 
 
 Sarin Nerve Gas 0.8 400-800 
 Anthrax Spores 140 420,000-1,400,000 
 
Clear calm night 
 
 Sarin Nerve Gas 7.8 3,000-8,000 
 Anthrax Spores 300 1,000,000-3,000,000 
 
Source: Adapted by the author from Office of Technology Assessment, Proliferation of Weapons of Mass 
Destruction: Assessing the Risks, US Congress OTA-ISC-559, Washington, August, 1993, pp. 53-54. Note 
that the OTA data do not examine the future possibility of genetic weapons or of advanced chemical 
weapons that may be far more lethal than today's nerve gases. 
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Iraq's Nuclear Program and the Risk of Nuclear And  
Conflict 
 Of all the might have beens in the Gulf War, the most dangerous to the Coalition 
is what might have happened if Iraq had waited to acquire nuclear weapons before it 
seized Kuwait. Any judgment about whether the Southern Gulf states, the US, and the 
Coalition would have had to resolve to liberate Kuwait under such circumstances must 
be speculative, but the answer would probably have been "no". The world might still 
have been willing to try armed sanctions, but it seems doubtful that it would have been 
willing to risk nuclear war by liberating Kuwait. 
 This is an important point to bear in mind in examining the lessons of the Gulf 
War. Iraq lacked the chemical capabilities to threaten its neighbors or Western power 
projection forces with true mass destruction. It had the potential for acquiring biological 
weapons as lethal as small nuclear weapons, but it is not clear that such weapons will 
ever have anything approaching the deterrent and intimidating impact of nuclear 
weapons until they are actually used.  
 In contrast, nuclear weapons could have destroyed any military area target in the 
region, and threatened most nations in the region with the destruction of their political 
and economic structure. Even Iran  and Turkey would suffer immense damage from a 
single strike on their largest population center, and nations like Israel, Saudi Arabia, and 
the smaller Gulf states are virtually "one bomb" countries. A strike on Riyadh, Tel Aviv, 
or the capital city of any small Gulf state would be so devastating that even if the nation 
could recover it would be so different from the state that existed before the war that 
much of its political  and economic structure would be unrecognizable. 

Iraqi Nuclear Capabilities at the Time of the Gulf War 
 The intelligence and targeting lessons of the Gulf War regarding Iraq's nuclear 
capabilities have already been discussed in Chapter Five. The US failed to properly 
characterize the Iraqi nuclear effort before and during the war. It firmly identified only 
two out of 21 Iraqi nuclear facilities before the war, and identified two more facilities as 
suspect. It never fully identified the actual function  of any facility, and it identified the 
site at Al-Athir so late in the war that this became the last target of the F-117.1901  
 By the time the war took place, the US had expanded its list to eight targets, but 
it failed to realistically assess battle damage to these targets. The US was forced to strike 
them again in the final days of the war, but never had the opportunity to reexamine 
battle damage and strike again. UN inspectors found after the war that air strikes did 
major damage to the Baghdad Nuclear Research Center and to Iraq's two known reactors, 
but it also found that many of the Coalition air strikes were far less effective than was 
originally estimated.1902 
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 Some of these problems were a result of the sheer scale of the Iraqi effort. US 
experts estimate that Iraq spent up to $10 billion during the 1980s to acquire  Calutron and 
centrifuge enrichment facilities, to develop other methods of enrichment, and to acquire 
the technology and equipment to use fissile material in a nuclear weapon.1903 This involved 
what the UN Special Commission (UNSCOM) later called, "a grandiose and over-
designed program."1904 By this time, the Iraqi  program was called Petrochemical 3 or PC-
3. 
 At the time the Gulf War began, Iraq had some 20,000 Iraqi workers involved in 
its nuclear weapons effort. There were eight dedicated nuclear weapons development sites, 
with dozens of major processing buildings worth several billion dollars. A wide range of  
facilities that the UN had found had some connection to the Iraqi nuclear weapons effort 
are listed in Table 11.8.1905 
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Table 11.8 
Key Iraqi Nuclear Weapons Facilities: Part One 

o Abu Ghraib: Military base and fuel-rod storage. 

o Abu Sukhayr: Exploratory mine located about 25 kilometers south-west of Najar. Production 
from September, 1988 to end of 1990, when was flooded. uranium in ore ranged from 80 to 800 
ppm. 

o Ahashat: Phosphate and open faced uranium mine. uranium extraction. 

o Amil: Liquid nitrogen for Calutron program. 

o Amir: Calutron component manufacturing: Magnet cores, return irons, ion sources, collector 
parts. 

o Ameen: Calutron component manufacturing - prototype components. 

o Atheer: Some 350,000 square feet of lab space that was largely untouched by the war. Nuclear 
weapons design and testing of high explosives. Hydrodynamic studies. Large cold isostatic press 
for shaping explosive charges by Asea Brown Boveri. High temperature vacuum induction 
furnaces by Arthur Pfeiffer Vacuum Technik GmbH. Planned casting and machining of fissile 
material, machining of uranium plates, and assembly of explosive structure and core of nuclear 
weapons. Plasma coating molds and mold fabrication. Design of regular implosion type nuclear 
weapon.1906 

o Badr: Centrifuge component manufacturing. Civil contracting for Al Furat project. 

o Daura (SEHEE): Calutron component manufacturing - Vacuum chamber parts. Civil 
contracting for Al Furat project. 

o Dijila: Electronics plant supporting general fabrication activities for the IAEC. No specialized 
weapons production equipment. 

o Fao: Contracting for Al Furat project. 

o Falluja: Military base and equipment storage. 

o Furat (Farat or Pharat): Centrifuge research. Two centrifuge manufacturing sites. Maraging 
centrifuge facility. Had begun with a Beams type and was capable of making the more advanced 
Zippe type by mid-1987. Iraqi initially claimed they were capable of producing up to 200 
centrifuges a year. The manufacturing equipment intended for installation indicates that the true 
figure was 2,000. 

o IRT-5000: Po-210 production. 

o Jazirah: uranium processing; UCl4 production. Calutron and centrifuge production. 

o Al Hadre: High Explosives research and hydrodynamic studies. 

o Hatteen: High explosives research; main explosive structure research. 

o Musayyib: Materials research and high explosive test site. Test range for shaped charges. 
Power plant. Nuclear weapons laboratories. 

o Mosel: UCl4  production. 

o Nafad: Calutron component storage. 
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Table 11.8 
Key Iraqi Nuclear Weapons Facilities: Part Two 

o Nasser Works: Centrifuge component manufacturing and machining. 

o Al Qa Qaa: Development of non-nuclear components and explosives for nuclear weapons. 
HMX production and casting for weapon, pressing and machining, main explosive 
structure of weapon, explosive lens building, and lens assembly. Detonator research.  
Exploding bridge wire detonators. Research facility for Ministry of Industry and Military 
Industrialization. 

o Qa'im: Superphosphated fertilizer plant, uranium extraction plant and yellow cake 
production. Heavily damaged during the war. 

o Al Radwan: Centrifuge component manufacturing: Magnet cores, return irons, ion sources, 
collector parts. 

o Al Rashidiya: Maraging centrifuge facility. 

o Ar Rabiyah: Manufacturing workshops for producing metal and ceramic components for 
the IAEC. Its main function w as support of the Calutron program. It had high quality, 
although not specialized, machine tool capabilities. It was badly damaged by a cruise 
missile attack in early 1993. 

o Saddam Works: Calutron component manufacturing and centrifuge machining. 

o Salladine: Calutron component manufacturing -- electrical control panels. 

o Ash Shakyli: Warehouse storing centrifuge components. 

o  Ash Sharqat:  About 250 kilometers north of Baghdad. Worked started in 1988. Three 
groups of facilities. uranium enrichment for Calutron. An Iraqi duplicate of Tarmiyah, 
with 600mm and 1,200mm Calutrons, was under construction but not yet operational. 

o Suwayrah: Nuclear equipment. 

o Tarmiyah: Calutron research. Main production site for uranium enrichment. 8 working 
1,200mm Calutrons. 17 1,200mm improved Calutrons being installed. Building for 20 
600mm Calutrons under construction. Capacity of 90 600mm and 1,200mm Calutrons. 
This could have produced 15 kilograms of 93% enriched uranium per year, and more of 
less enriched uranium. (This complex was built by the Yugoslav Federal Directorate of 
Supply and Procurement and equipped by the Yugoslav firm of EMO electrical 
Engineering)).1907 Also, computer facility. Largely destroyed during the war. 

o Technical University of Baghdad: Streak video cameras and related equipment suitable for 
weaponization work by Hamamatsu.1908 

o Tikrit: Storage of yellow cake. 

o Tuwaitha: A major research and production center. Site of damaged Tamuz 1 and Tamuz 2 
reactors, and IRT-5000 reactor (heavily damaged in war). Nuclear physics labs. Main 
computer facility with IBM-370 main frame and many IBM PS/2s. uranium research and 
development. UCl4 and UF6 production. Calutron and centrifuge tests, plutonium 
separation, and chemical separation. 5 working Calutrons. Gaseous diffusion research. Po-
210 extraction and neutron initiator research and design. UF4 production. Metal reduction, 
casting, and machining. Research on implosion nuclear weapon. Firing system research 
and design. 
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Table 11.8 
Key Iraqi Nuclear Weapons Facilities: Part Three 

o  Zaafarniyah: Al Dijla and Al-Rabee sites fabricated Calutron components. 

o Walid: Centrifuge factory. 
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 Most of these facilities were not declared to the IAEA, nor subject to its inspection, 
and many only became known after UN inspections following the Gulf War. While Iraq 
relied on dispersal and secrecy to protect some of these facilities, it also established 
surface-to-air missile defenses at major facilities like Tuwaitha.1909 These defenses were 
combined with hardened shelters at locations like Tuwaitha and Al Atheer, and Iraq had at 
least one underground facility in a mountain near Irbil.1910  
 In spite of all its efforts, Iraq only had a total of 27.5 pounds (11.3 kilograms) of 
French-supplied 93% enriched uranium -- which was left over from the Tamuz 1 reactor 
destroyed by Israel -- and 22.3 kilograms of Russian-supplied uranium with levels of 
enrichment varying from 36% to 80% for its Russian-supplied IRT-5000 research reactor 
by the late 1980s.1911 Only the French material could be used in a bomb. Using this limited 
amount of material to build even a single weapon also required the use of very complex 
implosion technology, since such material cannot be used in the simpler weapon's designs 
made possible by using plutonium or mixes of uranium and plutonium. Iraq would also 
have had no surplus material to test its weapon design.1912   
 After the Gulf War, the UN Special Commission (UNSCOM) found that Iraq had 
managed to extract a little over five grams of weapons grade plutonium. Later examination 
of the source of Iraq's plutonium indicated that its plutonium came from two sources. First, 
2.26 grams of plutonium had been separated at a small laboratory at the Tuwaitha Nuclear 
Research Center. This had evidently been separated between 1982 and 1988 after the 
IAEA exempted five fuel elements for the Soviet IRT-5000 research reactor from 
inspection which contained 10% enriched uranium. Such an IAEA exemption is normal 
for small amounts of material used for research purposes.  
 The second batch of 3 grams was also separated at Tuwaitha. This time, however, 
Iraq used natural uranium that it had separated at Al Qa'im in northern Iraq. Iran inserted 
about 11 kilograms of this processed uranium into its research reactor. Iraq had sent 
another 8 kilograms to Tuwaitha by the start of the war, but none of this had not been 
processed by the time the UN inspected the facility.  
 This plutonium enrichment activity demonstrates Iraq's interest in nuclear 
weapons, but it must be kept in perspective. Iraq never pursued an intensive effort to 
develop large amounts of plutonium. In fact, if Iraq had used its facilities in this way, 24 
hours a day for a year, it would still only have obtained 100 grams of plutonium. It takes 
approximately 8 to 10 kilograms of plutonium to make a nuclear weapon, and there is no 
evidence that Iraq had a secret reactor or large scale facility for plutonium production. 
This is, however, a possibility and some UN inspectors and outside experts feel that Iraq 
may still have a facility that the UN has not found.1913  
 Iraq actively sought centrifuge technology from the US, Europe, and the People's 
Republic of China, which led to a number of incidents over attempts to smuggle 
equipment to Iraq. The US blocked an attempt to acquire the specialized pumps needed for 
cascade facilities in February, 1989, and other Iraqi attempts to smuggle centrifuge 
technology from the US to Iraq in 1988 and 1989 were blocked by US officials. 
Nevertheless, Iraq made progress towards creating a centrifuge enrichment capability, and 
meeting a long-term goal of 10,000 operating centrifuges.1914 Iraq had a Beams-type 
centrifuge by mid-1987, and a more advanced Zippe-type by mid-1988. The UN Special 
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Commission (UNSCOM) found that Iraq purchased centrifuge technology and equipment 
from thirteen different German companies, and found a plant at Al Furat that had escaped 
the Coalition bombing that Iraq had designed to produce 200 centrifuges a year.1915  
 Iraq used the designs for an early URENCO G1 centrifuge -- possibly obtained 
through Interatom, a wholly owned subsidiary of Siemens. It also had some of the designs 
for the URENCO G2 and G3 centrifuges, and a 1988 centrifuge design by MAN 
Technologies GmbH of Munich.1916 It acquired the specialized drill presses, and rolling 
machines or lathes, for manufacturing enrichment centrifuges during 1987-1988.1917 Iraq 
acquired machinery to manufacture end caps and flow-forming machines to make the thin 
and precisely machined rotors for centrifuges out of maraging-steel tubes. It acquired 
240,000 ferrite magnet spacers, 300 tons of special aluminum alloy for vacuum housings, 
and 84 tons of special aluminum alloy for molecular pumps.  In 1989, Iraq acquired at 
least 100 tons of maraging steel-350, a high nickel content steel whose primary use is in 
uranium centrifuges, although not enough was found to provide for a major centrifuge 
manufacturing effort, and some experts feel that Iraq's rotors were still of low grade at the 
time of UN inspection.1918  
 Iraq obtained the samarium cobalt magnets used to hold the centrifuge in place 
during high speed rotation. It acquired the specialized vacuum pumps used to circulate 
uranium hexafluoride gas through gas centrifuges.1919  Iraq set up a hydrogen fluoride plant 
at Al-Qa'im, in a facility plant used for phosphate production. Hydrogen fluoride is needed 
to produce uranium fluoride gas.1920 Iraq made enough progress to set up a maraging 
centrifuge facility at Al-Farat, and another at Al-Rashidiya. The German investigation of 
the actions of H&H and technicians associated with MAN, indicated that this 
manufacturer played a major role in setting up a nuclear materials research and centrifuge 
manufacturing plant at Tuwaitha, and that research and development work on centrifuges 
was taking place at the Sa'ad 16 center near Mosul.1921  
 Iraq planned to have a 100-machine cascade in operation by 1993 and a 500-
machine cascade in operation by 1996. If all its plans had succeeded, it might have had 
2,000 machines on line by the late 1990. Under optimal conditions, a line or cascade of 
2,000 centrifuges can produce 40 to 50 pounds of highly enriched uranium a year, or about 
enough to produce one bomb.  
 The centrifuge, however, is a difficult path to enrichment.1922 The UN Special 
Commission (UNSCOM) found serious problems in the quality of Iraq's centrifuge 
technology and production equipment, and stated that, "...Procurement of tons of specialty 
metals and components, enough to build thousands of machines, was discovered....Two 
centrifuge prototypes were tested with some success in test bed experiments....The Iraqi 
program was in a very early stage using clandestinely obtained European designs and 
illicitly obtained materials to build a few research machines." 1923   
 To put the Iraqi effort in perspective, Pakistan seems to have taken nine years to 
build a centrifuge enrichment facility, and still only seems to have about 1,000 out of 
14,000 centrifuges running at its plant at any one time. Brazil took ten years to get a small 
plant running at Aramar, with only 50-75 centrifuges, although it was well on its way to 
operating a full scale 2,000-3,000 centrifuge plant by 1990.1924 
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 As for other methods of enrichment, Iraq showed no interest in laser isotope 
separation, limited interest in chemical and jet nozzle separation, and a major interest in 
Calutron enrichment. Iraq tried both Japanese and French techniques for chemical 
separation which rely on catalysts to speed up the exchanges between U-235 and U-238. It 
abandoned the Japanese technique, but continued working on the French technique in 
order to obtain a relatively cheap and efficient method of low level enrichment. It only 
seems to have made limited progress in jet nozzle technology, and abandoned it.1925 
  Iraq's efforts to use Calutrons were only discovered after the Gulf War. The Iraqi 
effort was so covert that it led a number of experts to speculate that Iraq had taken 
advantage of deception techniques to hide its activities from US satellites that it obtained 
from the Soviets after the Israeli attack on Osirak, and from studying US satellite photos 
of Iran that the US had supplied to Iraq during the Iran-Iraq War.1926 
  Iraq's major Calutron facilities have been listed earlier. The UN has not fully 
disclosed what it has discovered about the effectiveness and technical details of the Iraqi 
Calutron effort or the names of its foreign suppliers. It is clear, however, that Iraq set up 
electro-magnetic isotope separation (EMIS) facilities at Ad Dijjla, Tarmiya, Ar-Rabiyah, 
and Al-Hamath and in the Zaafarniya section of Baghdad.1927 After the Gulf War, the UN 
Special Commission (UNSCOM) found that these involved the production of massive 
equipment assemblies that included at least thirty 12 foot disks weighing 60 tons.1928  
 While several Calutrons were built, their importance has been exaggerated in the 
press. The UN Special Commission (UNSCOM) stated in June, 1993, that "The program 
was facing serious difficulties in start up and implementation due to a lack of technical 
depth among Iraqi technicians. It would have been several years before it produced 
enough uranium for military purposes." 1929  
 Iraqi plans seem to have called for 70 alpha and 20 beta Calutrons to have 
become operational during August, 1989-December, 1992, but only eight alpha 
Calutrons were installed by the end of 1989. Iraq was just beginning to install another 17 
alpha machines when the Coalition attacked in 1990, and it is unlikely that Iraq could 
have had enough machines operational to produce one nuclear weapon a year before 
1994 at the earliest. The machines that were installed do not appear to have been 
functioning with high reliability at a significant scale, or to have had the throughput 
required to support a major weapons effort. They could, however, have been more 
effective as a way of preparing enrichment material for further enrichment by 
centrifuges. The UN Special Commission (UNSCOM) noted that the Calutrons could be 
used for high capacity-low enrichment operation and the centrifuges for low capacity-
high enrichment.1930 
 Although the UN eventually traced about 500 tons of natural uranium that moved 
into the Iraqi processing system, Iraq seems to have produced only grams of enriched 
uranium and milligrams of  40%-45% enriched uranium in the facility at Tuwaitha, which 
was constructed in 1985-1986. Iraq began operating the Calutrons at Tarmiya in February, 
1990, and produced a total of 500 grams of 4% enriched uranium with some at a high of 
10%. However, the facility at Tarmiya was still in the test bed stage when the war ended, 
and each Calutron had four ion sources and a design beam current of 145 milliamps of 
uranium ions. Iraq was experiencing problems in keeping all the ion sources operating at 
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once and maintaining stable beams, but had evidently solved most of its the development 
problems except the ion source.1931 
 Iraq was installing a circular system, or "racetrack," of 17 Calutrons to produce 
low enriched uranium when the war began -- with the goal of installing up to 70 low 
enrichment units and 20 high enrichment units. None of the high enrichment Calutrons 
were installed or operating, but UN officials speculated that they might eventually have 
produced 12-90 kilograms a year of uranium with an enrichment level of at least 90%. 
Such production, however, required all four beams in each machine to operate at 145 
milliamps and all machines to operate an average of 55% of the time. An output of 8-9 
kilograms would have been more likely.  
 As these enrichment efforts moved forward, Iraq also steadily expanded what Iraq 
later admitted was its nuclear weapons design facility at Al Atheer.1932 Al Atheer was 
involved in research relating to the production of plutonium, polonium-210, natural 
uranium metal, enriched uranium metal and yellow cerium sulfide.1933 It worked on 
detonation and neutronic tests, nuclear initiation, and used flash X-Rays to see what 
happened during nuclear weapons detonation tests. It also worked on firing systems, 
control, and guidance. Projects included explosive lens testing and analysis, natural 
uranium reflector design, polonium 210/beryllium neutron initiators, hardened iron 
tampers, synchronization and timing systems, pulse power equipment, charging power 
equipment, junction switches, capacitors, and related measurements.1934  
 The UN found some 40,000 pages of documents relating to the Iraqi nuclear 
weapons design effort, and sophisticated one and two-dimensional computer codes 
tailored to nuclear weapons design.1935  Work by the UN inspection teams found that Iraq 
had concluded that gun type devices need more material, although they were simpler and 
had fewer calculation requirements. Iraq concentrated on an intermediary implosion type 
device, and to focus on a yield of 20 kilotons -- similar to the nominal yield of the weapon 
dropped on Nagasaki. Iraq had performed 20 detonation experiments relating to such 
designs by May 31, 1990 -- the last date referred to in UN-held Iraqi reports.1936 It is 
important to note that no records have yet been discovered for the period after May, 1990, 
and that no record exists of design activity using plutonium weapons although Iraq had 
plutonium.  
 The Iraqi weapons design that the UN found could have produced a weapon 
weighing about 1,000 kilograms (one metric ton).1937 This mass, and the basic weapons 
design, was consistent with deployment as the warhead of a Scud missile. The actual 
weapon was similar in some ways to the US "Trinity" weapon that the US set off in New 
Mexico on July 16, 1945. It consisted of a "soccer ball" shaped set of explosive lenses 
surrounding a pit of fissile material enclosed in a reflector -- made out of depleted uranium 
or beryllium. The pit was a solid sphere of uranium, with sufficient highly enriched 
uranium to approach one critical mass. Using such a large mass of uranium greatly 
increases the probability that a nuclear device will produce a significant yield even if the 
high explosive is relatively unsophisticated, and reduces the amount of explosive needed 
to compress the enriched material to supercriticality.  
 At the time the Gulf War began, Iraq had purchased components for the high 
melting point explosive (HMX) and rapid detonation explosive (RDX) needed to compress 
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fissile material into a critical mass.1938 The Iraqis had ample supplies of Baratol and HDX 
high explosives, and understood the use of aluminum "flying plates" to increase the 
pressure wave. Although the Iraqis were experimenting with single high explosive lenses 
to test their ability to produce a large enough planar shock wave to set off the critical 
mass, there is some question as to whether they could have properly shaped the shock 
front around such a mass.   
 Iraq planned to use a hardened iron tamper, and a Polonium-210 metal/beryllium 
neutron initiator. The neutron initiator is the device needed to supply a burst of high 
energy neutrons at the correct instant necessary to start the chain reaction and keep it from 
damping out. Iraq obtained its polonium 210 from Bismuth, and completed 20 tests of a 
polonium-beryllium neutron initiator.1939 Iraq had designed and successfully tested its own 
neutron initiator using explosive lenses and dummy core material just before the Gulf War 
began. Iraq had also developed and tested high energy pulse junction switches, which can 
act as a somewhat inferior substitute for krytrons.  
 The krytrons would have been superior, which helps explain Iraq's effort to 
smuggle high speed, high voltage, capacitors from the US  in March, 1990.1940 It is not 
absolutely certain that Iraq wanted the capacitors for nuclear weapons. They have a 
number of other potential military applications, such as triggering the high explosive 
charges in a gas cannon, and the capacitors are co-axial, high voltage, low inductance 
devices that have exceptional resistance to humidity, vibration, and shock. Nevertheless, 
the krytrons involved were identical to the devices used in US nuclear weapons and they 
are perfectly suited to deliver the instant burst of electricity, or triggering charge, 
necessary to detonate all of the high explosive hemispheres surrounding nuclear material 
in order to ensure that it is compressed into critical mass with optimum efficiency.1941 
Without access to such technology, Iraq still faced problems in miniaturizing its nuclear 
devices, mating them to missile warheads, making effective use of its limited fissile 
material, and enhancing the yields it could obtain. It also risked producing weapons 
sensitive to shock and accidents. 
 Because Iraq calculated that minor shifts in design could produce a yield as low as 
one kiloton, and lacked predetermined values for several critical calculations, it was using 
one dimensional integrated codes for much of its design work. The bulk of this calculation 
work seems to have been done at Tuwaitha, using an IBM 370 mainframe and smaller 
IBM PS/2 computers, although the hydrostatic calculations were performed on an NEC 
mainframe computer. The UN found that Iraq had conducted such computation to support 
weaponization studies, hydrodynamic calculations, exploding wire studies, initial neutron 
initiator studies, energy source studies, neptunium and U-233 experiments, and lithium-6 
experiments1942 
 Iraq had obtained x-ray crystal measurement, mass spectrometers, and beryllium. It 
bought $96 million worth of computers from the US between 1984 and 1990, about $26 
million of which went to Iraqi military facilities, and large amounts of optical fiber.1943 
Further, the UN Special Commission (UNSCOM) reported that Iraq was producing, or had 
obtained, up to 220 pounds of Lithium-6 a year. Lithium-6 can be used both in 
thermonuclear weapons, and to enhance the yield of fission weapons. The UN concluded 
from Iraqi records that Iraq might have been using Lithium to work on a boosted 
weapon.1944  
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 The exact level of Iraq's overall success in warhead design at the time the Gulf 
War began is still a matter of some debate.1945 The report of IAEA Director Hans Blix to 
the UN Security Council on the results of the sixth IAEA inspection of Iraq indicates that 
Iraq had made substantial progress:1946 

"The key result of the sixth inspection is the uncovering of documents that show 
conclusively that Iraq was very well advanced in a program to develop an 
implosion-type nuclear weapon and that links existed to a surface-to-surface 
missile project. In deed, so advanced has this program been deemed to be that the 
time  needed to reach bomb-making capacity seems to have been determined by 
the time necessary for the enrichment facilities, rather than the weapons design 
activities. 
"...The sixth report also uncovered evidence of broad-based Iraqi international 
procurement efforts in violation of laws of States from which the export originated. 
However, much, if not most of the procurement of which evidence will be 
available, will be found to pertain to equipment and material not subject to export 
controls elsewhere." 1947 

 What is not clear is whether Iraq could have refined its design to the point where it 
could actually have used it to produce a weapon until 1991-1992, or then deployed a 
functioning weapon without several years of additional development and research work 
and testing.1948 Iraq might not have found predictability of yield to be critical. Even a 
partial success, or "fizzle", that only produced a 5-6 kiloton yield is still an extremely 
effectively weapon. An outright failure to explode, however, could cost Iraq roughly $100 
to $200 million per weapon until it developed a major fissile material production 
capability, and represent a significant portion of Iraq's total stockpile.  
 Iraq faced the risk that a nuclear weapon susceptible to shock, accidental 
triggering, or partial detonation from causes ranging from static electricity to misuse of 
safety interlocks could do devastating damage to Iraqi territory. There are some 
indications that the bomb that Iraq designed "crammed" so much high explosive into a 
narrow area that it was highly sensitive to shock and accidental detonation.1949  
 Iraq also faced the challenge of mating a nuclear weapon to a delivery system. It 
had to develop the technology necessary to carry bombs on airplanes in ways that ensured 
safe and proper release, to develop accurate delivery methods, and to find ways to fuse the 
bombs to provide reliable control over the height of burst.1950 It needed to develop missiles 
that were so reliable that there was almost a zero chance of the loss of one of Iraq's limited 
number of warheads. It also needed to improve its warhead design. Iraq's warhead 
technology was limited and unreliable at the time of the Gulf War, and presented a risk of 
missile system failure, reduced accuracy, and catastrophic warhead failure.   
 Finally, Iraq faced the problem of nuclear weapons security. The seizure of a 
nuclear weapon could give any political faction a dominant role in a coup attempt or 
struggle for power. In the case of a revolution, or ideological struggle, it could easily 
threaten the existence of the regime or lead to the use of a weapon that could trigger a 
major war. However, creating effective security systems and devices is not easy. Security 
devices that are internal in the weapon are probably the only way of ensuring a reasonable 
degree of central government control, but effective designs must be built into every aspect 
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of the weapons design and can interfere with weapons function. Less stringent protection 
systems can be bypassed in relatively short periods of time, or by disassembling one 
weapon to learn how to bypass the security systems on the others. 

Counterproliferation: The Coalition Effort to Destroy Iraqi Nuclear 
Weapons Production Capability 

 As has been discussed in Chapter Five, the Coalition effort to attack Iraq's nuclear 
facilities was a major failure. At the start of Desert Storm, US intelligence had only 
identified two Iraqi nuclear targets as certain, and two as possible. It eventually identified 
four more targets, but many of strikes on the eight Iraqi facilities that had been identified 
by the end of the war were ineffective, and battle damage assessment was a failure. 
Further, the UN later found twenty-one Iraqi nuclear weapons facilities that met the 
targeting criteria used during Desert Storm.   
 One of the lessons that emerges from this experience is that intelligence cannot 
locate every secret facility in an authoritarian society, or even be sure that it can 
characterize the scale of the nuclear or proliferation effort involved. Western intelligence 
failed to understand every aspect of the Iraqi nuclear program.  As the USAF Gulf War 
Air Power survey notes,1951 

"...other than the uranium mine at Al Qaim, the only known nuclear target on the 
Black Hole's 16 January 1991 target list was the large complex at Al-Tuwaitha. 
By the end of the war, the number of nuclear targets had grown to eight, and 
bomb damage assessment in Washington suggested that a fairly complete job 
had been done against them. As of 27/28 February 1991, the DIA was holding 
five of these targets destroyed, two damaged, and only one operational. 
However, just two days after the war ended, the Black Hole was given a list of 
eight 'nuclear' targets to hit in the event that bombing was resumed. While 
several in this list consisted of structures at known locations like Al-Tuwaitha 
that had not been sufficiently damaged, others involved locations such as Ash 
Sharqat whose involvement in the Iraqi nuclear program had not previously 
emerged. And, by the end of October 1991, UN inspection teams had 
uncovered a total of twenty-one different facilities that were involved in the 
Iraqi nuclear program." 

 It is unclear that any intelligence effort can ever be certain of characterizing the 
full range of proliferation activities in a closed authoritarian society. At the same time, 
the Gulf War is a lesson in the fact that counterproliferation requires both a major 
dedicated intelligence effort and a willingness to examine all of the possible paths to 
proliferation. The worst possible approach to counterproliferation is to repeat the 
mistakes before and during Gulf War. Here again, the Gulf War Air Power survey is a 
warning,1952 

"The Iraq nuclear program's redundancy, advanced status on the eve of war, and 
elusiveness, in conjunction with the extraordinary measures the Iraqis took 
immediately after Desert Storm to conceal its extent by destroying certain 
facilities, all argue that the air campaign no more than "inconvenienced" Iraqi 
plans to field nuclear weapons. When all was said and done, too many 
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elements of the Iraqi nuclear program were unidentified during Desert Storm, 
incompletely understood, or else moved out from under the Coalition bombing 
soon after the air campaign began....In hindsight, this conclusion is suggestive 
of an intelligence failure. Planners cannot target things whose existence is 
unknown to them...the first order questions about the extent to which active 
deception and concealment measures by the Iraqis might be able to complicate 
Coalition targeting, or to reduce substantially the effectiveness of even 
precision bombing, do not appear to have been asked, much less vigorously 
pursued. Thus, the intelligence failure in this particular area was also 
accompanied by a conceptual failure to think through the range of feasible 
countermeasures and responses the Iraqis could take." 

 Another lesson, discussed for other targets in Chapter Seven, is that the continuing 
exaggeration of the impact of strategic bombing that has characterized thinking and action 
regarding airpower since World War I is not a meaningful approach to war fighting. 
Strategic bombing can only be effective if the function and importance of the target is 
fully understood and the assessment of damage is realistic. Once again, the Gulf War Air 
Power survey notes,1953  

"If anything, the gap between weapons impacting known aim points and the 
achievement of operational strategic effectiveness against target systems was 
even larger in the case of the Iraqi nuclear program (than in the case of other 
strategic bombing targets)....we know now in retrospect that the Iraqis' program 
to amass enough enriched uranium to begin producing atomic bombs was more 
extensive, more redundant, further along, and considerably less vulnerable to 
air attack that was realized during Desert Storm. Further, Iraqi willingness, 
once the war began, to take such unorthodox measures as removing nuclear 
fuel or critical machinery to fields or other areas adjacent to known nuclear 
installations like Tuwaitha quickly made Iraq's nuclear facilities less vulnerable 
to bombing, no matter how accurate, than it had been during Desert Shield. In 
this sense, elements of the Iraqi nuclear program were transformed into targets 
that could be and were, relocatable." 

 Like the Coalition's failures to attack the Scuds, chemical weapons, and biological 
weapons, the failure to successfully characterize and attack Iraq's nuclear weapons 
facilities is a warnings about the potential effectiveness of counterproliferation.  

Iraq's Future Nuclear Weapons Capabilities 
 The UN has made a major effort to deprive Iraq of its weapons of mass 
destruction since the Gulf War, and has played an important role in exposing and 
reducing Iraq's capabilities. Under the terms of the cease-fire in the Gulf War, Iraq 
committed itself to allowing UN inspected destruction of its biological, chemical, and 
nuclear weapons facilities, and Long-range missiles. On April 3, 1991, the UN Security 
Council passed Resolution 687, which led to the creation of a special commission to 
prepare a plan for the destruction and removal of Iraq's biological, chemical, and nuclear 
weapons materials and facilities. This UN Special Commission (UNSCOM) authorized 
the International Atomic Energy Agency (IAEA) to carry out part of this task and 
created a force of UN inspectors to perform to rest. 
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 A total of 53 UNSCOM and IAEA inspections were completed as a result of this 
resolution between the first inspections in June, 1991, and March 1993 -- the period in 
which the UN was most likely to make significant discoveries. These included 18 
nuclear inspections, 15 chemical inspections, three biological inspections, 16 ballistic 
missile inspections, five special missions, and one monitoring team visit.1954 Most of 
these inspections encountered significant Iraqi resistance and lies, but the UN effort has 
probably been relatively successful in dealing with large Iraqi nuclear facilities and in 
planning a continuing monitoring effort.1955 It was often difficult or impossible for Iraq 
to conceal or disperse major equipment. Iraq has, however, succeeded in hiding much of 
its technical data, the names of many of its suppliers, and much of its smaller equipment. 
Iraq also retains its nuclear weapons designs and technological experience.  
 Like Iraq's missiles and chemical and biological warfare capabilities, the game of 
nuclear hide and seek between the UN and Iraq is likely go on for years.1956 Even if Iraq 
does allow the UN to continue to monitor Iraq's activities, this is unlikely to solve the 
problem. Iraq will retain the technology base that it acquired before the Gulf War, and 
can go on with a great deal of research and engineering activity with little fear of a 
challenge from the UN. It also has developed a long list of secret suppliers in the past 
and it is far from clear that it cannot create an equally long list of suppliers in the 
future.1957 

  Lessons For Future Conflicts 
 The risks that nuclear proliferation poses are so high that they almost inevitably 
have to be dealt with on a case by case basis, and by developing solutions tailored to 
specific national and regional delegation. Once again, some "lessons" can be drawn from 
speculating on how a nuclear armed Iraq might have changed the outcome of the Gulf 
War:  

o The Gulf War is likely to encourage rogue or aggressive states to proliferate. It 
demonstrates that the West's advantages in conventional warfare cannot be offset 
with mass, but that even long range delivery systems without chemical, 
biological, and nuclear weapons can have a major political and strategic impact. 
Whether nuclear weapons really are or are not an "equalizer" in dealing with 
regional powers, the West, and the UN may be uncertain, but this is an 
uncertainty that many aggressor states may try to exploit. 

o The Gulf War demonstrates the need to seek to limit and prevent proliferation 
through arms control and controls on technology transfer. Suitable measures 
include strengthening the NPT, and international inspection and verification 
measures in the way suggested by Hans Blix, the Director of the IAEA, and a 
number of others.1958 Arms control and inspection, however, are unlikely to have 
complete success in a world where there is a growing surplus of plutonium, the 
feeling among some nations that countries have a right to proliferate, and where 
the cost and difficulty of using technologies like the centrifuge and plutonium 
processing to produce  to fissile material is dropping.1959   

o There is a need to examine what can be done in terms of counter-proliferation, 
both in terms of striking at weapons and delivery capabilities and providing 
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active and passive defense. It is unlikely that any near or mid term steps can 
provide a high degree of security against a power like Iraq, but they may well 
enhance deterrence and reassure friendly regional powers.  

o The US, other Western nations, and any UN force engaged in conflict with a 
chemical power can try to prepare for nuclear warfare, but such conflict is so 
lethal, that such efforts may have limited success. The experience of NATO 
regarding nuclear sheltering and decontamination efforts is scarcely reassuring. 

o Some of the gear used in preparing to fight in a chemical/biological environment 
will help. It will not, however, provide much protection against direct weapons 
effects or prolonged fall out. 

o A leak proof defense becomes far more important. Near to mid-term capabilities to 
provide such defense are far easier to postulate than deliver. It is unclear that they 
can be protected once an agent is disseminated. Study is needed of the extent to 
which air bases, key logistics, reception sites, and other areas involving heavy 
troop concentrations can be protected or kept functional. 

o Power projection forces cannot be fully prepared for nuclear conflict in many 
contingencies. Rapid dispersal, mobile warfare and operations in depth are only 
limited solutions. They are, however, better than no solutions at all. reduce 
vulnerability to biological warfare.  

o  A strong deterrent and retaliatory offensive capability to reduce the risk of nuclear 
use, and to exact penalties for such use, will be even more important than is the 
case for biological warfare. It is doubtful, however, that conventional strike options 
can ever be lethal enough to underpin successful deterrence or prevent successful 
intimidation of friendly states.. 

o A strong regional  conventional retaliatory capability may increase the willingness 
of friendly states to resist intimidation and support power projection efforts, but 
much will depend on the lethality of the threat and the credibility of use.  

o If potential threat states acquire overt or proven nuclear warfare capabilities, this is 
likely to confront many friendly or moderate states with the choice of 
capitulation/accommodation or  developing their own weapons of mass 
destruction. The only alternative may be a US or Western nuclear guarantee, 
applying the extended deterrence doctrine of the Cold War to regional warfare. 
This could potentially deal with the biological as well as the nuclear threat.  

 It should be noted that this list of lessons is similar in many ways to the lists of 
lessons for chemical and biological warfare. At the same time, there are important 
differences. Weapons of mass destruction are not similar in character and effect, and the 
lessons of war must be adapted accordingly. Perhaps the most serious difference between 
nuclear risks and other risks is that the  real method of countering such capabilities does 
seem to  be the tacit or overt threat of nuclear retaliation. Other measures may be adequate 
in dealing with relatively moderate regional nuclear powers, or in crises short of action 
high intensity conflict. Barring major technological breakthroughs in sensors and strike 
systems, it is doubtful they will be enough the moment regional nuclear use becomes a 
credible threat. 
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The Problem of Counter-Proliferation 
 Much of the discussion of the "revolution in military affairs" and the Gulf War 
ignores the faction that a "revolution in military affairs" that is shaped around 
conventional warfare may become obsolete before it is completed. The Gulf War is 
unlikely to be the last major regional conventional conflict. The pace of proliferation is 
sufficiently slow, and the risks of escalation to weapons of mass destruction are so great, 
that even most authoritarian and extremist regimes are likely to be reluctant to risk the use 
of weapons of mass destruction in many contingencies.  Nevertheless, the first major 
regional contingency to make extensive use of biological weapons, to use even one 
nuclear weapon, or to conduct chemical attacks against civilian populations will change 
the nature of war far more than thermal sights or precision-guided weapons. Proliferation 
remains the greatest single threat to the kind of military superiority that the Coalition 
exploited during the Gulf War, as well as the greatest single threat to regional security in 
those areas where there is a growing prospect that extensive use may be made of chemical, 
biological, and nuclear weapons.  
 The US has reacted to this reality by making counterproliferation a major policy 
priority, and by restructuring its defense strategy accordingly. However, it is one thing to 
establish a policy, and another thing to make it work. Many Third World states covertly or 
overtly see proliferation as a means of overcoming their conventional inferiority, 
achieving status and military superiority, or dominating their region. Even many countries 
who sign arms control agreements may be as willing to violate them as Iraq was when it 
used chemical weapons against Iran and its own people. Many supplier states that can 
export dual capable and special purpose technologies give only limited and selective 
priority to export controls. 
 Few regional powers are ready to fund active and passive defenses against missiles 
and aircraft, and the chemical, biological, and nuclear weapons they can deliver. The US is 
the only Western power actively seeking to develop the power projection capabilities to 
fight in an NBC environment and its efforts are often severely limited by financial 
constraints. Intelligence support for counterproliferation often remains inadequate and 
politicized. 
 Europe and the UN lack the intelligence resources and sophisticated collection 
platforms to do more than provide limited amounts of human and technical intelligence. 
International agencies and arms control staffs often deal with military realities by denying 
the real world limits of what they can know and accomplish. The US has conducted a 
highly visible effort to improve its intelligence on proliferation, but much of this 
intelligence effort has done little more than produce bureaucratic turmoil and new staffs. 
The quality of work is often questionable, and continues to suffer from many of the 
problems in US national intelligence efforts documented in Chapter Five.  
 US efforts to develop the technology for more effective counterproliferation are of 
uncertain quality. The US has examined a host of possible advances in technology that 
could produce improvements in intelligence, targeting, and damage assessment. Some -- 
like better defense equipment, detection systems, underground facility identification and 
kill capability -- have great potential. Other technologies are being treated as pork barrels, 
fiefdoms, and hobby shops.  
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 Some counterproliferation efforts are tied to the same kind of limited scenarios 
and rigid assumptions about enemy behavior that crippled the Coalition effort to strike 
Iraq's nuclear capabilities. Counter-proliferation policy and analysis are sometimes 
approached with the same ideological biases that affected the debate over strategic 
defenses. Counterproliferation has become a growth industry where insufficient 
standards are often applied to intelligence analysis, contract research, cost factors, 
technical risk, deployment times, systems integration, and real world military 
capabilities. Even where resources are available, throwing money, manpower, and 
studies at a problem is not the same as solving it. 
 The scale and covert nature of Iraq's effort before the Gulf War is a warning that 
a successful  counterproliferation policy must involve a mix of arms control regimes that 
err on the side of over-effectiveness and not ease of agreement. Export controls must be 
revitalized and enforced. At the same time, cooperative security and coalition warfare 
must take proliferation fully into account. Power projection capability must be fully 
ready to deal with weapons of mass destruction. Effective anti-tactical ballistic missile 
systems must be developed and deployed. Suitable defense and detection gear must be 
put into service. Dedicated efforts at deterrence must be made effective in high risk 
areas like the Korean peninsula and the Gulf. Dedicated warfighting capability must be 
developed and deployed. The West, and particularly the US, must have the intelligence, 
targeting plans and new targeting capabilities, weapons delivery systems, new weapons, 
and battle damage assessment capability to actually fight.  
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Chapter Twelve: Strategic Lessons of the 
Conflict 

 History has not ended and does not threaten to end. The Gulf War shows that the 
problems of national security, arms control, deterrence, and war fighting are as real in 
the post-Cold War era as they were in the past, along with the broader level of conflict 
taking place in the world today. Some 15 to 25 civil and international conflicts took 
place every day of every year since the end of World War II, and the same number of 
regional crises and conflicts have gone on every day since the end of the Cold War. The 
central confrontation between superpowers may have ended, but there is no "new world 
order" and the world is not a more peaceful place.  
 The Gulf War is a lesson in the fact that what seem to be local tensions will 
continue to suddenly escalate to strategic proportions, and Iraq is scarcely the only 
regional power that can pose a major threat to peace. More than 15 Third World 
countries now have more than 1,000 main battle tanks and 300 modern combat aircraft, 
and virtually all of these countries have been involved in some form of combat in the 
last decade. North Korea has over one million men at arms, 3,000 tanks, and 730 combat 
aircraft. Iran has more than 500,000 men, 700 tanks, and 260 combat aircraft. More than 
20 countries are developing or deploying weapons of mass destruction and are acquiring 
long range strike systems. 
 The previous chapters have shown that Gulf War teaches strategic and grand 
strategic lessons about the form that future regional conflicts may take, and what 
military action can and cannot be expected to accomplish. It teaches lessons about 
deterrence, the limits of coalition warfare, power projection, and the importance of 
countervailing strategy. It also teach lessons about the evolving importance of 
proliferation, and how future conflicts can limited and terminated. These are also lessons 
that have broad implications for the US, the West, and the friendly Gulf states at a time 
when hard choices have to be made between allocating resources to national security and 
to meeting domestic economic and social needs.  

"Extended Deterrence" in the Post-Cold War Era 
 The most important lesson that the Gulf War teaches about conflict prevention is 
the value of deterrence, and that successful deterrence requires explicit action to define 
what is being deterred, backed by the threat of decisive force. It may be that no action to 
deter Saddam Hussein would have succeeded, but no one will ever know. Chapter Two 
has shown that few of the actions necessary to give deterrence tangible form and 
credibility were taken. The West and Iraq's neighbors temporized and accommodated 
when they should have set limits and made them convincing. 
   If this lesson is valid, its implications must be fully understood. Deterrence only 
works where it is a product of the credible ability and willingness of nations to use 
unacceptable amounts of retaliatory or preemptive force. This does not mean that 
deterrence is the sole province of "super powers." A wide range of nations can exercise 
such deterrence in their own region, and some can extend a limited amount of deterrence 
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elsewhere in the world. The Gulf war shows that national power is best exercised in the 
context of a UN or cooperative security effort.  
 Yet, the Gulf War also shows that deterrence without force is merely rhetoric, 
and that the United States is currently the only nation that can extend high levels of 
deterrence to many parts of the world.2 The cost of failing to provide that deterrent 
before the Gulf War was Iraq's invasion of Kuwait. As was the case before the Korean 
War, the US failed to clearly define its strategic interests. While the messages it sent 
discouraged Iraqi aggression, they failed to make it clear that the US set firm limits to 
Iraqi military action, and would react to invasion with force. The vital interests of the 
US were never defined in deterrent terms, while diplomatic ambiguity encouraged 
aggression instead of moderating the crisis.  
 The Gulf War indicates that the US needs to redefine "extended deterrence" so 
that there is no ambiguity as to its vital strategic interests on a global basis. It needs to 
avoid leaving any doubt as to whether it will or will not act to defend such interests in 
Western Europe, Israel, Egypt, the Gulf, Northeast Asia, and the Pacific. In these 
regions, ambiguity can prove as dangerous as appeasement, and the risks of diplomatic 
incidents will always be minor compared to the risks of war. 
 At the same time, the scale and cost of the military effort required to fight in the 
Gulf War, and the need to build an enduring international political consensus, show that 
the US must treat any redefinition of extended deterrence in realistic terms. There are 
dangers in exaggerating US strategic interests in countries and conflicts where US 
interests are marginal and/or where the US capability to enforce deterrence is limited. 
Bosnia and Somalia are case examples of the fact that deterrence is only meaningful 
where there is a true commitment to use force. They are lessons in the dangers in trying 
to extend deterrence to low level crises and interests where the US will not make good 
on its threats to use force.  
 A redefinition of extended deterrence must also recognize that fact that there are 
growing limits to US military power, and there are many areas of the world where the 
US cannot use military force effectively without years of military build-up -- if then. 
These areas include such strategic regions as most of the former Soviet Union, and 
China. Deterrent rhetoric which attempts to go beyond the limits of US military power 
will do nothing but discredit US commitments and capabilities.  

The Warfighting Character of Cooperative Security and 
Coalition Warfare 
 These political and military limits to US action highlight the need to strengthen 
UN peace keeping activity, regional security efforts, and other cooperative international 
action. They highlight the need to emphasize the use of international diplomacy, moral 
persuasion, arms control, and embargoes and sanctions as substitutes for military power 
and as ways of reinforcing deterrence by non-military means. At the same time, the Gulf 
War is a lesson in the fact that if deterrence and peaceful means fail, the realities of war 
                                                
2 For an interesting analysis of this issue, see Janice Gross Stein, "Deterrence and Compellence in the 
Gulf, 1990-1991, International Security, Fall, 1992, pp. 147-165. 
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fighting capability become paramount. Once actual combat begins, cooperative security 
ceases to be a matter of meetings and rhetoric and requires forces that can actually fight. 
 The fact that 38 nations participated in the Coalition that fought in the Gulf War 
was politically important, but the previous chapters have shown that few of these nations 
made a real contribution to coalition warfare. Ultimately, only Britain, Egypt, France, 
Saudi Arabia, and the United States played any significant role in war fighting. Only two 
Coalition nations made decisive victory possible. Saudi Arabia provided the facilities, 
infrastructure, basing, and support necessary for theater-level high intensity conflict. The 
US provided virtually all of the technology and combat power -- flying over 90% of the 
strike/attack and special purpose sorties, and provided the ground forces for all of the 
major offensive actions to liberate Kuwait. No other nation in the Coalition even 
remotely approached the US ability to project power in terms of C4I/BM capability, 
overall technology, sustainability, air power, sea power, and armor. 
 War fight requires cohesive leadership. The UN Coalition was successful 
because its military leadership and forces were dominated by the US, and key national 
force components were willing to subordinate themselves to a US-led unity of command 
integrated with coherent US C4I/BM systems. Further, many of the smaller coalition 
military efforts in Desert Storm and Desert Shield were more costly in war fighting 
terms than they were beneficial. They provided important political benefits, but their 
military contribution was disproportionately expensive in terms of added training, 
special C4I/BM costs, burden of battle management activity, and the special support 
costs coming from diseconomies of scale and a lack of interoperability. 
 The rhetoric of coalition building has tended to obscure these realities about war 
fighting capability. The fact is, however, that high intensity coalition warfare and 
cooperative security cannot be a substitute for American military power in the near or 
mid-term. Instead, their effectiveness will be dependent upon it. This is not true of 
cooperative security arrangements involving the reality or risk of  low or mid-intensity 
conflicts -- where regional states may play an equal or dominant role. Even in these 
cases, however, Chapter Three has shown that such states cannot deploy the kind of 
technology and war fighting capabilities the US used to win a quick and decisive victory 
over Iraq.  
 This is not an argument that the US must dominate every coalition or cooperative 
security arrangement, or be the world's policeman. Once again, it is important to point 
out the special nature of the Gulf War. Iraq's actions united the world against it and gave 
the US unique freedom of action. Further, there are many parts of the world where the 
US is not a superpower because it cannot project or sustain the military power to be one. 
These include Russia and the other states of the former Soviet Union, China and 
Southeast Asia, and the Indian subcontinent. There are many other areas where the US 
will not project such power because political consensus is lacking or the cost of dealing 
with a given crisis is disproportionate to the benefits. 
  Rather, the key lesson is that a willingness to negotiate, and good intentions, are 
not enough to make cooperative security or coalition warfare work. Ultimately, they 
must be supported by the credible threat of force or its actual use. Like successful 
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deterrence, successful cooperative security depends on war fighting capability based on 
specific forces and contingency capabilities.  
 The Gulf War repeats a strategic lesson that is as old as time: War is not simply 
an extension of diplomacy by other means. It is a matter of killing people as efficiently, 
in as one-sided a manner as possible, and often in large numbers. Every effort at 
cooperative security, coalition warfare, peace enforcement, counter-proliferation and all 
the other politically correct euphemisms of the post-Cold War era must be judged by 
whether sufficient war fighting and killing capability exists to make it work. 

The Role of the "AirLand Battle," "Combined 
Operations," and the "Revolution in Military Affairs" 
 The Gulf War provided an important lesson in the fact that strategic capabilities 
cannot be measured in terms of numbers of combat units, numbers of military manpower 
and weapons, or even in terms of weapons qualities. The disparities between the various 
Coalition forces, and between the best Coalition forces and Iraq, indicate that force 
quality is becoming progressively more important than force quantity -- at least when 
the disparity in quality is as great as the disparity between the forces of Britain, France, 
and the US and a nation like Iraq. 
 The issue of whether the Gulf War introduced a "revolution in military affairs" 
will always be a matter of opinion. There is no doubt, however, that it showed that any 
military force that can make major advances in the integration of new tactics, training 
methods and technologies, that can  successfully integrate of air and land forces into 
joint operations, that can deploy vastly superior C4I/BM capabilities,  and that can fight 
at new tempos of combat for twenty-four hours a day, strike to new depths behind 
enemy forward combat positions, has an overwhelming advantage over an enemy that 
does not.   
 The advantage that the Coalition enjoyed over Iraq are summarized in Table 12.1, 
and it is clear that many of these advantages are advantages that the US, other major 
Western states, and Western equipped and trained Third World states, may benefit from 
in many future contingencies. 
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Table 12.1 
Western Military Advantages and the "Revolution in military affairs"  

 
• Decoupling of political and military responsibility:  No war is ever free of 

command controversy or friction between political and military leadership. 
However, Coalition forces fought the Gulf War with an exceptionally effective 
delegation of responsibility for military decisions to military commanders. The 
fact that this system worked was partly a matter of individual personalities, but it 
also reflected important changes in the way national command authority was 
exercised in the US in comparison with Korea and Vietnam and from the nature 
of coalition command in past wars. 

 
• Unity of command:  In spite of the formal Coalition command structure, effective 

unity of command took place at the level of USCINCENT. The planning and 
operational control of all Coalition forces, regardless of service, had a high 
degree of central coordination. There was no division of command by military 
service, or separation of operations and intelligence. National forces preserved a 
high degree of autonomy because they were assigned specific functions, areas, 
and responsibilities, but Coalition commanders supported de facto unit of 
command -- largely due to the support that Saudi Arabia, Britain, Egypt, and 
France were will to give the US. The level of unity of command, and "fusion," 
achieved during the Gulf War was scarcely perfect, but it was far more 
functional than in previous military conflicts.  

 
• Decisive force: There is nothing new about the desirability of seizing the 

initiative and concentrating decisive force in critical areas of the battle. The 
problem is in achieving this goal. Coalition forces had parity with Iraq in forces, 
but "decisive force" in the form of superior tactics, training, and technology. 

 
• Combined operations, combined arms, and the "AirLand Battle": While US 

doctrine had always placed a pro forma emphasis on combined operations, many 
US operations in Vietnam did not properly integrate combined arms, common 
inter-service training in combined operations was limited, and air operations 
were not properly integrated into land operations. In the years that followed, the 
US reorganized to place far more emphasis on combined arms and combined 
operations. It greatly strengthened combined operations training and career 
rotations into joint commands. At the same time, it developed tactics that closely 
integrated air and land operations into what the US came to call the "AirLand 
battle". These tactics were critical to the success of the ground battle. 

 
• Emphasis on maneuver: The US had emphasized firepower and attrition during 

the end of the Vietnam War. In the years that followed, it converted its force 
structure to place an equal emphasis on maneuver and deception. This emphasis 
was supported by Britain and France, and was adopted by Saudi Arabia. 
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• Emphasis on deception and strategic/tactical innovation: No country has a 
monopoly on the use of deception and strategic/tactical innovation. The 
Coalition, however, demonstrated capabilities that were far superior to those of 
Iraq.  

 
• "24 hour war" - Superior night, all-weather, and beyond visual range warfare: 

"Visibility" is always relative in combat. There is no such thing as a perfect night 
vision or all-weather combat system, or way of acquiring perfect information at 
long ranges. US and British air and land forces, however, had far better training 
and technology for such combat than they had ever had in the past, and were the 
first forces designed to wage warfare continuously at night and in poor weather. 
Equally important, they were far more capable of taking advantage of the margin 
of extra range and tactical information provided by superior technology. 

 
• Near Real-Time Integration of C3I/BM/T/BDA: The Coalition took advantage of 

major US C3I/BM/T/BDA organization, technology, and software to integrate 
various aspects of command, control, communications, and intelligence (C3I; 
battle management (BM), targeting (T), and battle damage assessment (BDA) to 
achieve a near real time integration and decision making-execution cycle.  

 
• Integration of space warfare:  The Coalition integrated US space-based 

intelligence, communications, and command and control assets into its tactics 
and organization. This "space advantage" would have been even greater if space-
based imagery had been better disseminated at the theater and tactical levels.  

 
• A new tempo of operations: The Coalition exploited a superiority in every aspect 

of targeting, intelligence gathering and dissemination, integration of combined 
arms, multi-service forces, and night and all-weather warfare to achieve both a 
new tempo of operations and one far superior to that of Iraq. 

 
• A new tempo of sustainability: The Coalition forces had maintainability, 

reliability, reparability, and the speed and overall mobility of logistic, service 
support, and combat support force activity that broadly matched their maneuver 
and firepower capabilities. The benefits of these new capabilities were reflected 
in such critical areas as the extraordinarily high operational availability and 
sortie rates of US aircraft, and the ability to support the movement of heliborne 
and armored forces during the long thrust into Iraq from the West.   

 
• Beyond visual range air combat, air  defense suppression, air base attacks, and 

airborne C4I/BM:  The Coalition had a decisive advantage in air combat training, 
in beyond visual range air combat capability, in anti-radiation missiles, in 
electronic warfare, in air base and shelter and kill capability, in stealth and 
unmanned long-range strike systems, in IFF and air control capability, and in 
airborne C4I/BM systems like the E-3 and ABCCC. These advantages allowed 
the Coalition to win early and decisive air supremacy. 
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• Focused and effective interdiction bombing:  While the Coalition strategic 

bombing effort had limitations, most aspects of offensive air power highly 
successful. The interdiction effort was successful in most respects. The Coalition 
organized effectively to use its deep strike capabilities to carry out a rapid and 
effective pattern of focus strategic bombing where planning was sufficiently well 
coupled to intelligence and meaningful strategic objectives so that such strikes 
achieved the major military objectives that the planner set. At the same time, 
targeting, force allocation, and precision kill capabilities had advanced to the 
point where interdiction bombing and strikes were far more lethal and 
strategically useful than in previous conflicts.  

 
• Expansion of the battle field: "Deep Strike": As part of its effort to offset the 

Warsaw Pact's superiority, US tactics and technology emphasized using AirLand 
battle capabilities to extend the battlefield far beyond the immediate forward 
edge of the battle area (FEBA). The Coalition exploited the resulting mix of 
targeting capability, improved air strike capabilities, and land force capabilities 
in ways that played an important role in attriting Iraqi ground forces during the 
air phase of the war, and which helped the Coalition break through Iraqi defenses 
and exploit the breakthrough. This achievement is particularly striking in view of 
the fact that the US was not yet ready to employ some "deep strike" targeting 
technologies and precision strike systems designed to fight the Warsaw Pact that 
were still in development. 

 
• Technological superiority in many critical areas of weaponry: The Coalition 

scarcely had a monopoly on effective weapons, but it had a critical edge in key 
weapons like tanks, other armored fighting vehicles, artillery systems, long range 
strike systems, attack aircraft, air defense aircraft, surface-to-air missiles, space, 
attack helicopters, naval systems, sensors, battle management and a host of other 
areas. As has been discussed in Chapter One, this superiority went far beyond the 
technical "edge" revealed by "weapon on weapon" comparisons. Coalition forces 
exploited technology in "systems" that integrated weapons into other aspects of 
force capability and into the overall force structures of the US, Britain, France, 
and the Saudi Air Force to a far greater degree than Iraq and most military forces 
in Third World states. 

 
• Integration of precision-guided weapons into tactics and force structures: The 

Coalition exploited a decisive US technical edge in the capability of most of its 
precision-guided weapons over Iraq, had far more realistic training in using them, 
and the ability to link their employment to far superior reconnaissance and 
targeting capability.  

 
• Realistic combat training and use of technology and simulation: The US and 

Britain used training methods based on realistic combined arms and AirLand 
training, large-scale training, and adversary training. These efforts were far 
superior to previous methods and were coupled to a far more realistic and 
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demanding system for ensuring the readiness of the forces involved. Equally 
important, they emphasized the need for the kinds of additional training than 
allowed US forces to adapt to the special desert warfare conditions of Desert 
Storm.   

 
• All volunteer military/higher entry and career standards:  British, French, US, 

and Saudi forces were all-volunteer professional forces. They had a decisive 
advantage in professional standards, training levels, and merit-based promotion. 
3  

 
• Emphasis on forward leadership and delegation: Virtually all of the successful 

Coalition forces were aggressively led from the front. Iraqi forces were led from 
the rear.  

 
• Heavy reliance on NCOs and enlisted personnel: There was nothing new about 

the heavy reliance that Western forces placed on the technical skills, leadership 
quality, and initiative of non-commissioned officers (NCOs) and experienced 
enlisted personnel. This is a reliance which is common to virtually every 
Western military force, and which has given them a major advantage over Soviet 
and those Third world forces which do not give the same authority and expertise 
to NCOs and career enlisted personnel. However, better educated, trained, and 
experienced NCOs and enlisted personnel were critical to the British, French, 
and US ability to exploit technology, and sustain high tempo operations.  

 
• High degree of overall readiness: Military readiness is a difficult term to define 

since it involves so many aspects of force capability. Western forces entered the 
Gulf War, however, with two great advantages. The first was far more realistic 
standards for measuring readiness and ensuring proper reporting. The second 
was adequate funding over a sustained period of time.  

 
• Clear Doctrine for Collateral Damage: The Coalition entered the Gulf War with 

explicit criteria for limiting collateral damage to Iraq's population and civilian 
facilities, and with the ability to prosecute the war within those limits. It avoided 
significant direct damage to Iraqi civilians and tailored its strikes against civil 
facilities to sharply reduce damage to civilian buildings, plants, and 
infrastructure. This proved to be an important part of shaping the political side of 
the battlefield. 

 
• Management of Media Relations: While the Coalition was often criticized after 

the war, for placing limits on the press and manipulating the information 
provided to the media,  the fact remains that modern war is inevitably a struggle 
to shape media opinion. The Coalition showed superior capability to use the 
media access to achieve military goals.    

                                                
3 Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf War, 
Washington, Office of the Chief of Staff, US Army, 1993, p. 6. 
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Table 12.1 shows that the Gulf War reflects a fundamental disparity between the limited 
number of nations who can use new methods of warfare, and the vast majority of nations 
who cannot. This is an important strategic reality that no nation can ignore. It raises 
serious questions about the value of many of the force structures and weapons systems 
in the Third World, and about the ability of Third World states to engage First World 
states in mid to high intensity conflict. While such tactics, training, and technology may 
well prove less decisive in dealing with unconventional warfare, politically dominated 
low-intensity and guerrilla conflicts, urban warfare, and other specialized types of 
conflict, they represent a significant change in the balance of power. 
 Some aspects of this change may increase the military advantage of nations like 
the US in the near-term. US air power was severely limited by a lack of adequate 
tactical-level battle management systems, "smarter" stand-off weapons, and night and 
poor visibility warfare systems, and by broad problems in battle damage assessment 
capability. These are weaknesses that are likely to be corrected over the next few years. 
Similar weaknesses in the battle management capability of US ground forces, and in 
tactical intelligence and targeting systems, are also likely to be corrected -- as are many 
of the detailed technical and tactical problems in air and land forces discussed in 
previous chapters. 
 Only a few Third World states have the human and financial resources to begin 
to compete. Even those nations that can buy advanced weapons can rarely integrate them 
effectively into force-wide war fighting capabilities. Buying modern firepower and 
maneuver capability serves little purpose unless it is matched to equally modern training, 
tactics, sustainability, and C4I/BM capability.   

The Importance of Countervailing Strategy 
 This disparity in the qualitative capabilities of First and Third World military 
forces has other strategic implications. The Coalition only made a limited attempt to  
deliberately exploit the weaknesses in Iraq's forces. Nevertheless, Iraq's weaknesses 
played a major role in the success of Coalition strategy, even when the it failed to 
correctly characterize them. 
 Table 12.2 expands upon the list of Iraqi weaknesses provided in Chapter Three 
to suggest a number of areas where it may be possible to exploit the "revolution in 
military affairs" through a countervailing regional strategy based on exploiting similar 
qualitative weaknesses that occur in most Third World and regional forces.  
 This list is not intended to suggest that a countervailing regional strategy, and 
integrating the accurate assessment of the strengths and weakness of regional forces into 
the revolution in military affairs, is a panacea. Table 12.2 is a list of areas for 
exploration in developing a countervailing strategy, rather than a set of definitive 
answers. In some of these areas, the West may not be able to measure the weaknesses in 
regional threat forces with sufficient accuracy to alter plans and operations. Each of 
these suggestions raises significant issues about intelligence collection and analysis, net 
assessment, and how to integrate a possible area of enemy weakness more effectively 
into plans and operations. None of these areas applies to every Third World country, or 
always offers the US and its Western and regional allies an asymmetric advantage. At 
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the same time, the Gulf War strongly indicates that efforts to exploit such weaknesses 
will often be successful and will often affect the balance of power.  
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Table 12.2 
Countervailing Limitations in Third World Armed Forces 

 
• Authoritarianism and over-centralization of the effective command structure: 

Many Third world states have rigid, compartmented, and over-centralized 
C3I/BM systems.  Their forces are structured so that each service reports through 
a separate chain of command. C4I/BM systems often are structured to separate 
the activity of regular forces from elite, regime security, and ideological forces. 
Systems often ensure major sectors and corps commanders report to the political 
leadership, and separations occur within the branches of a given service. 
Intelligence is compartmented and poorly disseminated. Combined operations 
and combined arms coordination is poor, and command interference is common 
at the political level. 
 

• Lack of strategic assessment capability:  Many Third World nations lack sufficient 
understanding of Western war fighting capabilities to understand the impact of 
the revolution in military affairs, the role of high technology systems, and the 
impact of the new tempo of war.     
 

• Major Weaknesses in  battle management, command, control, communications, 
intelligence, targeting, and battle damage assessment. No Third World country 
has meaningful access to space-based systems, or advanced theater 
reconnaissance and intelligence systems. Most have no sophisticated 
reconnaissance, intelligence, and targeting assets, other than some RPVs. Most 
are limited to commercial level communications security and dissemination, and 
cannot provide the software and connectivity necessary to exploit even 
commercial or ordinary military systems. They lack the C4I/BM capability for 
deep strikes, effective electronic intelligence, and rapid cycles of reaction. 
 

• Lack of cohesive force quality:  Virtually all Third World forces have major land 
combat units and squadrons with very different levels of proficiency. Political, 
equipment supply, and historical factors often mean that even high priority units 
exhibit very different levels of real-world combat effectiveness. Further, 
imbalances in combat support, service support, and logistic support mean that 
significant differences will exist in sustainability, operational effectiveness, 
defenses, and other activities by sector, and many states encourage a lack of 
cohesion by creating elite, politicized, or ideological divisions within their forces. 
 

• Shallow offensive battlefields:  Most Third World states cannot extend the depth of 
the battlefield because they lack the survivable platforms and sensors, 
communications, and data processing to do so. These problems will be 
compounded in wars of maneuver, or where growing strain is placed on force 
cohesion.   
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• Manpower quality:  The Iraqi Army is typical of many Third World forces in its 
reliance on the mass use of  poorly trained conscripts, and the failure to provide 
adequate status, pay, and training for NCOs and technicians. Many forces fail to 
provide for professional career development for officers and joint and combined 
arms training.  
 

• Slow tempo of operations:  Most Third World military forces have not fought a 
high intensity air or armored battle. They are at best capable of medium tempo 
operations, and their pace of operations is often dependent on the survival of 
some critical mix of facilities or capabilities.  
 

• Lack of Sustainability, Recovery, and Repair: These initial problems in the tempo 
of operations are often exacerbated by a failure to provide for sustained air 
operations and high sortie rates, long range sustained maneuver, and 
battlefield/combat unit recovery and repair. Many Third World states are heavily 
dependent on re-supply to deal with combat attrition where the US can use field 
recovery, maintenance, and repair. 
 

• Inability  to  prevent  air superiority:  Many Third World states have far greater air 
defense capability on paper than they do in practice. Most have not fought any 
kind of meaningful air action in the last decade, and many have never fought any 
significant air action in their history. The effort to transfer experience from other 
nations often leaves critical gaps in national capability, even where some 
capabilities are effective.   
 

• Problems  in air-to-air combat: Iraq's weaknesses in air-to-air combat are typical 
of the problems of most Third World air forces. Air combat training levels are 
low and unrealistic. AWACS and ABCCC capabilities are lacking. EW 
capabilities are modified commercial grade capabilities. Most aircraft lack 
effective air battle management systems, and have limited beyond-visual-range 
and look down shoot down capability. Most Soviet/Communist supplied air 
forces depend heavy on obsolete ground controlled vectoring for intercepts. Key 
radar and control centers are static and vulnerable to corridor blasting.  
 

• Problems in  land-based air defense: Most Third World states must borrow or 
adapt air defense battle management capabilities from supplier states, and have 
limited independent capability for systems integration -- particularly at the 
software level. They lacked the mix of heavy surface-to-air missile systems to 
cover broad areas, or must rely on obsolete systems which can be killed, 
countered by EW, and/or bypassed. Most Third World short-range air defense 
systems do not protect against attacks with stand-off precision weapons or using 
stealth. 
 

• Lack of  effective survivable long range strike systems:  Many Third World nations 
have the capability to launch long range air and missile strikes, but also have 
severe operational problems. Refueling capabilities do not exist or are present in 
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such small numbers as to be highly vulnerable. Long range targeting and BDA 
capabilities are lacking. Training is limited and unrealistic in terms of penetrating 
effective air defenses. Platforms are export systems without the full range of 
supplier avionics or missile warheads. Assets are not survivable, or lose much of 
their effective strike capability once dispersed. 
 

• Combined (Joint) Operations, Combined Arms, and the AirLand Battle: Most 
Third World states do not provide an adequate emphasis on any of the key 
advances in the integration of Western war fighting capabilities during the last 
decade. When they do, serious individual gaps exist in national warfighting 
capability.  
 

• Rough/Special terrain warfare: Although many Third World forces have armed 
helicopters and large numbers of tracked vehicles, and can create effective rough 
terrain defenses if given time, they have severe problems in such operations in 
high tempo operations. Many tend to be road-bound for critical support and 
combined arms functions, and lack training for long range, high intensity 
engagements in rough terrain. Many do not properly train to exploit the potential 
advantages of their own region, and are either garrison forces, or they rely on 
relatively static operations in pre-determined field positions. These problems are 
often compounded by a lack of combat engineering and barrier crossing 
equipment. 
 

• Night and All-Weather Warfare: Most Third World forces lack adequate 
equipment for night and poor weather warfare, and particularly for long range 
direct and indirect fire engagement, and cohesive, sustainable, large scale 
maneuver. 
 

• Failure to defend in the proper depth - the shallow defensive battlefield:  Many 
Third World states have doctrines and defense concepts that attempt to hold 
fairly long forward lines, and that use only one major belt of barrier and mine 
defenses. Many keep artillery and immediate support units too close to the 
forward line -- enhancing vulnerability to air operations and armored penetration. 
They are vulnerable to Western forces and rely on swift deep penetrations 
armored, modern combat engineering, and air power.  
 

• Misuse and maldeployment of reserves:  Iraq is scarcely unique in relying on uses 
of reserve forces which assume adequate air cover and sufficient time to react. 
The problems in Third World tempos of maneuver, combined with improving 
US and other Western "look deep/strike deep" capabilities provide added 
capability to disrupt the enemy concept of battle.    
 

• Infantry operations:  Many Third World units maintain low quality infantry units 
which they use for defensive purposes. Many of these forces lack training, and 
the capability to maintain cohesion in the event of disruptive air attacks, or 
outflanking maneuver. Many differ sharply in actual manning and equipment 
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levels between individual units. Exploiting the character of individual units, as 
distinguished from relying on generalized OB/TO&E analysis, allows the West 
to exploit these weaknesses effectively. 
 

• Armored operations:  Third World forces generally have sharply different levels of 
armored warfare proficiency within their armored and mechanized forces. None 
have advanced training and simulation facilities. Many have severe 
interoperability and standardization problems within their force structure -- 
particularly in the case of other armored fighting vehicles where they often 
deploy a very wide range of types. Many are very tank heavy, without the mix of 
other capabilities necessary to deploy infantry, supporting artillery, and anti-tank 
capabilities at the same speed and maneuver proficiency as tank units. Most have 
poor training for night and poor weather warfare, and for maneuver and overall 
battle management at the force -- as distinguished from the major combat unit 
level.   
 

• Artillery operations:  Many Third World states have large numbers of artillery 
weapons, but serious problems in training and tactics. They lack long range 
targeting capability and the ability to rapidly shift and effectively allocate fire. 
Many rely on towed weapons with limited mobility, or lack off-road support 
vehicles. Many are only effective in using mass fire against enemies that 
maneuver more slowly than they do. 
 

• Combat training:  Third World military training generally has serious problems 
and gaps, which vary by countries. Units or force elements differ sharply in 
training quality, and have training problems complicated by conversion and 
expansion, conscript turnover, and a lack of advanced technical support for 
realistic armored, artillery, air-to-air, surface-to-air, and offensive air training. 
Mass sometimes compensates, but major weaknesses remain.. 
 

• Inability to use weapons of mass destruction effectively:  Arguably, Third World 
states are acquiring long range missiles and weapons of mass destruction with 
very limited exercise and test and evaluation capabilities. Many will have to 
improvise deployments, doctrine, and war fighting capabilities. In many cases, 
they will leave weaknesses and vulnerabilities, or only be able to exploit a 
limited amount of the potential lethality of such systems.. 
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The Gulf War indicates that there are three other aspects of countervailing strategy that 
need to be pursued in more depth. First, many of the weaknesses in Western capabilities 
for regional warfare can be offset by strengthening friendly and allied states, and 
providing the UN with a pre-crisis capability to effectively exploit Western military 
capabilities. In some ways, Western nations have long sought to do this with their 
military assistance planning, with pre-positioning, and through joint exercises and 
training. Desert Storm demonstrated, however, that peacetime efforts were not adequate 
in preparing for cooperation with Saudi Arabia or in providing rapidly deployable and 
effective capabilities for coalition warfare. The West also needs to fully understand the 
new interoperability problems that are of the "revolution in military affairs" with allied 
capabilities. Managing arms sales and preparing for cooperative warfare are very 
different, and the West needs to review its present assistance plans in this light.  
 Second, arms control  is often viewed as a means of stabilizing the military 
balance, or the growth of military forces, but only limited attention is paid to the impact 
of arms control on regional war fighting strategy and the "revolution in military affairs." 
The West understood and emphasized the war fighting implications of START or CFE, 
but it has not done so with many aspects of the Nuclear Non-Proliferation Treaty, 
Chemical Weapons Convention, Biological Weapons Convention, Missile Technology 
Control Regime -- or in later efforts to deal with conventional arms transfers. A more 
explicit effort to examine regional and global arms control agreements to see how they 
can aid countervailing strategy, and the exploitation of the revolution in military affairs 
against aggressor states might improve the Western negotiating position without in any 
way affecting the fairness or negotiability of such agreements. 
 Third, the Western debate over technology transfer has generally been decoupled 
from specific assessments of regional war fighting capability, impacts on the revolution 
in military affairs, and countervailing strategy. Assessments of the risk of military and 
dual use items have often been unstructured, and based on broad discussions of risk, 
rather than on regional net assessments and analyses of their impact on specific threat 
countries. The West will obviously benefit from any technology transfer limits that 
increase or sustain the advantages offered by the revolution in military affairs, and from 
limits that deny aggressor states access to the key technologies that might correct their 
present weaknesses or limit their ability to exploit them in offensive combat. At the 
same time, broad efforts at technology denial will fail either because of foreign sales or 
economic pressures to expand trade. Once again, a more effort tied to countervailing 
strategy might significantly aid the Western strategic position. 

The Strategic Impact of Weaknesses in Western Military 
Capabilities 
 The other side of the coin is that Gulf War and its aftermath raise equally 
important questions about exploitable weaknesses in Western military forces: These 
weaknesses are summarized in Table 12.3 and they include vulnerability to the use of 
weapons of mass destruction, an inability to take serious casualties, the timeliness of 
power projection capabilities, and the willingness to maintain the levels of military 
capability that proved so decisive in Desert Storm. 
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 Regardless of how the "revolution in military affairs" is structured at the 
operational level, countervailing strategy works two ways. An intelligent enemy can 
focus on such Western weaknesses and exploit them. This happened to the US in 
Vietnam, Beirut, and Somalia, and it has happened to the West in Bosnia. 
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Table 12.3 
The Other Side of Countervailing Strategy: Weaknesses in US and Western 

Capabilities for Regional Warfare 
 

• Accepting the true politics of war: Much of the writing on the "revolution in 
military affairs" still assumes that the West will only have to use military force 
where there is clear popular and legislative support, and tacitly assumes that any 
action by the US and/or its allies will have broad international support. There are 
two problems with this approach. The first is that the defense of  strategic 
interests cannot always be tied to an act of naked aggression like Iraq's invasion 
of Kuwait. The second is that popular, legislative, and international support is 
always conditional and often volatile. Beginning a conflict or peace action is 
only the start of the political nature of war. If the enemy can exploit the political 
situation, there will be no contract between the military and society that will 
guarantee continued support.  

 
• Low intensity realism: Low intensity wars are almost invariably fought in 

confused political circumstances against people, not things. Such wars are highly 
political and focus on killing rather than on destroying weapons and facilities. 
Western preparation for using the revolution in military affairs in peace-keeping 
and low intensity conflict sometimes tacitly denies this political reality, while 
policy makers often commit military forces on the basis of expectations of 
success without fully assessing the risks. While it may be argued that the West 
has learned from Somalia, it is not clear what or how. The current peacekeeping 
effort in Bosnia, for example, still presents similar risks, and a characterization 
of Serbian, Croatian, and Muslim forces during the crisis has scarcely been a 
model  that can support a  countervailing strategy. 

 
• Taking casualties:  Rightly or wrongly, many potential threat nations believe that 

the US and other Western states face the same problem as Israel: They cannot 
take serious casualties in any war other than an existential threat. While such 
expectations may be exaggerated, efforts to exploit this weakness and produce 
the kind of retreat the US made from Beirut and Somalia can be taken for 
granted, and Western success in any future major regional contingency may be 
dependent on relatively quick, decisive, and low casualty success.  

 
• Inflicting casualties:  The West must increasingly plan to fight at least low and 

mid-intensity conflicts in ways that both limit enemy casualties and show that the 
West is actively attempting to do so. At the same time, the "revolution in military 
affairs" has often avoided coming to grips with the prospect of extending combat 
with enemy forces where manpower is the principal target and killing people, as 
distinguished from things, dominates the tactical situation. The assumption is 
often tacitly made that the US will not engage in such fighting -- an assumption 
that has already help lead to the US defeat in Somalia. 

 



Lessons of the Gulf War 843 

• Collateral damage: Western states will operate under growing and even more 
severe constraints regarding inflicting damage on enemy civilians and civilian 
facilities. 

 
• Urban and Built-Up Area Warfare: Western military forces never fully come to 

grips with the issue of urban warfare in NATO, assuming that it would either 
exploit largely evacuated urban/ areas or could largely bypass these areas. The 
reluctance to fight in populated areas was at least a passing factor shaping the 
nature of conflict termination during the Gulf War. Western forces are not 
trained or equipped to deal with sustained urban warfare in populated areas in 
regional combat -- particularly when the fighting may affect large civilian 
populations on friendly soil.  

 
• Mountain Warfare and Warfare in Forested or Jungle Areas: Many of the 

systems and tactics that the Coalition exploited in the Gulf War were only 
possible because of the relatively flat terrain and open nature of that terrain. They 
would be much less decisive if better cover was available. 

 
• Hostage taking and terrorism: Western governments still tend to sharply 

overreact to hostage taking, often making deals or concessions for political or 
humanitarian reasons, when long experience had shown that hostages deals 
almost inevitably fail. Similarly, the West still has uncertain military capabilities 
to deal with terrorism and unconventional warfare. 

 
• Sudden attack: One of the key lessons that future threats are likely to draw from 

Desert Storm is the potential advantage of sudden and decisive action, and the 
potential value of exploiting the problems in the power projection capabilities of 
the US and other Western military forces. Western strength may often deter war, 
but when deterrence fails, it is important to understand that threat powers are 
likely to escalate suddenly and stress surprise. It is equally important to 
understand that threat nations actively exploit reporting on shifts in Western 
defense spending and force levels, and will focus on the problems in Western 
power projection capabilities revealed in budget documents, legislative debates 
and the media. 

 
• Extended deterrence and battles of intimidation: At present, the West is better 

prepared for war fighting than it is in defining a clear structure of regional 
deterrence based on exploiting the weaknesses of threat nations, and reassuring 
and strengthening allies.  Many crises and regional issues, however, are decided 
by "no intensity" conflict. They are the product of whether one nation can 
intimidate another, often to win limited victories that do not threaten the survival 
or ruling elite in neighboring states. The current Iranian build-up in the Gulf 
seems to have this focus. So do some aspects of North Korea's manipulation of 
its nuclear threat, (or threat or nuclear), and the Chinese build-up of capabilities 
that may affect decisions on control of the South China Sea. The problem the US 
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faces in countering such pressures and in extending deterrence to a regional level 
is one that it is only beginning to address. 

 
• Weapons of mass destruction:  The Coalition emerged from Desert Storm 

claiming a victory over Iraq in destroying its weapons of mass destruction that it 
never achieved. It had firmly identified only two of 21 major Iraqi nuclear 
facilities before the war, struck only 8 by the time the war ended, did not 
properly characterize the functions of more than half the facilities it struck, and 
never completed effective BDA. Coalition strikes on Iraqi chemical facilities left 
150,000 munitions intact -- most of which suffered far more from design defects 
than Coalition attacks. Iraq's biological warfare capabilities seemed to have been 
evacuated, and remain largely intact. The Coalition "Scud Hunt"  failed and 
never produced a confirmed kill. Future wars are certain to present far more 
serious and time urgent threats, and involve far more developed threat nation 
planning to try to exploit possession of such weapons. 

 
• Ecological and environmental warfare:; Water and infrastructure warfare: The 

burning oil fields and oil spills of the Gulf War did not materially affect the 
ecology of Kuwait and the Gulf. They did, however, set a precedent for 
environmental warfare that may be more important in the future. There is often 
only a narrow line between military actions that affect the environment, and 
actions that affect key aspects of human survival like attacks on water facilities 
and power facilities that affect key human services and attacks on fuel facilities. 
Weapons of mass destruction are not the only way of achieving large-scale 
damage or high civilian casualties. 

 
• Limits of UN/cooperative/Coalition warfare: While coalition warfare offers 

many potential advantages, it also confronts the West with the practical problem 
of understanding the strengths and weaknesses of potential and actual allied 
nations and forces, and integrating them into the "revolution in military affairs". 
Britain, France, and the US deployed to Saudi Arabia in Desert Storm under 
conditions where it took several months to realistically assess Saudi forces and 
begin efforts to develop more interoperable war fighting capabilities. The fact 
that Egypt and Syria were reluctant to execute an offensive into Kuwait came as 
a surprise to USCINCENT, although this should scarcely have been a surprise in 
the case of Syria. 

 
• Extended conflict and occupation warfare:  Not all wars can be quickly 

terminated, and many forms of warfare -- particularly those involving peace-
keeping and peace- enforcement -- require prolonged military occupations. 
Western states, and certainly the US, are increasingly reluctant to engage in 
extended conflict at any level of warfare, and have shown little interest in 
prolonged military occupations and in dealing with the politico-military 
aftermath of conflict and peacekeeping exercises.  
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 The Gulf War does not teach that there is anything inevitable about Western 
military superiority, or that the "revolution in military affairs" is a proper solution to all 
of the problems in exercising global military power. There will be cases where the West 
cannot exploit regional weaknesses in ways that compensate for its own strength. At the 
same time, the list of weaknesses in Table 12.3 is a strong argument to re-think many 
aspects of tactics, technology, and training to broaden the "revolution in military 
affairs," and to broaden the Post Cold War strategic focus on regional security to deal 
with additional risks and threats.     

The Importance Of Rapid Power Projection Capabilities 
and Readiness 
 The West cannot exploit or broaden its "revolution in military affairs" if it does 
not retain strong power projection capabilities. Almost every aspect of the Gulf War 
teaches the critical importance of power projection, and the impact that time and 
distance can have on military capability. There is no doubt that the Gulf War would have 
been very different if Iraq had swiftly invaded Saudi Arabia, or aggressively challenged 
the US and Coalition build-up during Desert Storm. All of the strategic advantages that 
the Coalition enjoyed during the Gulf War were driven by the ability of the US to 
project a massive war fighting capability into Saudi Arabia and the Gulf. There is no 
question that several months elapsed before the US could deploy sufficient air and heavy 
land forces to ensure the forward defense of Saudi Arabia, and several more months 
elapsed before the US could deploy large enough land forces to liberate Kuwait.  
 Future enemies are not likely to wait for the US and other states to deploy their 
power projection forces, and there is a clear need to develop better forms of strategic 
mobility, prepositioning, and interoperability. The US is already acting on many of these 
lessons, but they require sustained funding over a decade at a time when US defense 
expenditures are uncertain. They also require a firm understanding that readiness is as 
important a strategic asset as force size and power projection capability. 
 It is easy to talk about major regional contingencies. It is easy to set goals for 
force improvement, force levels, and readiness. Wars, however, are not fought with 
rhetoric, doctrine, or standards based on service politics and bureaucratic and political 
convenience. The Gulf War showed that it took nearly six months to prepare for a major 
regional conflict, not simply because of lift problems, but because of defects in virtually 
every aspect of US and allied military capability -- often in areas rated as fully combat 
capability. It shows that real-world capability is determined by a merciless and 
demanding standard of readiness, and that military illusions can be a more serious 
enemy than opposing forces. 
 The Gulf War also provides many demonstrations of the potential limits of 
coalitions where US power projection capabilities do not make US forces available. It is 
fine to talk about cooperative security, regional alliances, and the UN. It is fine to praise 
the limited  contributions of other powers. There is no question that the forces of other 
powers like Britain, Egypt, France and Saudi Arabia played a major role in the fighting 
during the Gulf War. The fact is, however, that it was the US which did the critical war 
fighting and that it  was only the US that could have performed mission after mission. 
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The fact is that Saudi host nation support capabilities were critical to making it possible 
for the US to perform these missions even after five and one-half months of build-up. 
Victory has many causes, but one of them is that the side usually wins whose rhetoric 
and illusions interfere least with actual war fighting capability. 
 The lesson for the US, the West -- and powers dependent upon the US -- is that 
the US must improve its capability for rapid power projection. The US effort to improve 
prepositioning and strategic lift for the rapid deployment of heavy land forces is a 
critical priority, but it is only one aspect of rapid power projection capability. The Gulf 
War has shown that power projection must be treated as an integrated system that is only 
as strong as its weakest element. It requires forward presence and prepositioning. It 
requires the cooperation and support of host nations and regional powers. It requires all 
of the forces involved to be configured for rapid deployment as expeditionary forces, 
tailored to fight in the specific region where a contingency takes place. It requires 
jointness and integrated arms, and it requires high quality forces that are combat ready in 
every element from forward combat arms to service support, with suitable in theater lift 
and sustainment capability. 
 At the same time, the Gulf War shows that regional powers must make an 
equally serious effort to prepare for US and other Western power projection and to 
support one another once war begins. This involves providing political support for 
prepositioning and forward presence, it means offsetting the cost of forward deployed 
forces dedicated to regional defense, it means standardization and interoperability with 
US power projection forces, and it means sizing facilities and host nation support to 
minimize the burden placed on US power projection capabilities. 

The Importance of the Edge in Training, Tactics, and 
Technology 
 Another major strategic lesson of the Gulf War is that modern war 
fighting capability is heavily influenced by the relative balance of technology, and 
related training and tactics. The preceding chapters have listed case after case where the 
Coalition translated an "edge" in technology into superior war fighting capability. At the 
same time, they are filled with examples of cases where adequate tactics and training 
enhanced and integrated various forms of technical superiority in synergistic ways, and 
cases where technology was limited by inadequate tactics and training. They are filled 
with examples where developmental or new weapons systems and technologies did not 
function properly, or required modification and adaptation during Desert Shield or even 
Desert Storm to become militarily effective. 
 An "edge" in technology is critical to winning modern wars. It is 
only critical, however, if that technology is deployed and integrated into the force 
structure, and supported by proven tactics and training. It is only critical if it can be 
supported and sustained. Some of the writing since the Gulf War has confused having 
superior technology with having superior forces. It has even been argued that the Gulf 
War indicates that it may be enough to bring new weapons and technologies to 
production readiness. These are not valid lessons to draw from  the Gulf War or any 
other aspect of recent military history.  
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 Even the most realistic test and evaluation and simulation systems 
are incapable of making technology ready for war fighting. The entire history of recent 
weapons systems is that it takes a minimum of three to five years after they began to 
actively enter the force structure to modify and de-bug such systems, to develop suitable 
training and sustainment methods, and the kind of joint tactics necessary to properly 
implement the AirLand battle. Nothing can be more pointless in terms of future war than 
an investment in research and development, technology, or the industrial base that is not 
translated smoothly and effectively into tactics and training.  

The Importance of Weapons of Mass Destruction 
 The Gulf War is a warning that the nature of war and regional conflict may 
change radically in the years ahead. Lesson after lesson of the Gulf War would change if 
an adversary had nuclear weapons. Many lessons would change if an adversary had 
advanced biological capabilities, and some lessons would change if Iraq had 
aggressively used chemical weapons. Arms control and deterrence can reduce the 
prospects that such wars will take place, but they cannot eliminate them. 
 Lurking behind the various elements of the "revolution in military affairs" in the 
Gulf War is another and far more dangerous military revolution: A potential shift from 
conventional regional wars to wars involving nuclear, biological, and/or chemical 
weapons. Many of the major proliferating nations in the Third World are still half a 
decade away from the time at which their ability to use weapons of mass destruction can 
force the same kind of change in regional warfare produced by the machine gun and the 
airplane. Iraq was very close to this point when the Gulf War began, and North Korea 
seems likely to follow. Nations like China, India, and Pakistan already have the 
capability to use weapons of mass destruction, and nations like Iran are moving in this 
direction. 
 Iraq's use of Scud missiles and the deployment of chemical weapons during the 
Gulf War is a warning that  modern military forces must plan for two revolutions in 
military affairs and not just one. Forces cannot be shaped around the prospect that arms 
control and deterrence will succeed. They must be shaped around the need to fight in at 
least a chemical-biological environment, and one where long range missiles and the 
steady improvement of strike aircraft are changing the nature of war.     

 Political Versus Military Action and "Decisive Force"  
 The Gulf War provides important lessons regarding the potential value of UN 
resolutions, sanctions, and embargo measures relative to the use of military force, and 
the need for "decisive force." Chapter Two has shown that the combination of UN 
resolutions, sanctions, and embargo measures almost certainly played a major role in 
shaping Iraq's political attitudes once war began and in limiting Iraq's capabilities to 
build up its forces during Desert Shield. At the same time, it is virtually certain that 
peaceful international action alone would not have driven Iraq to leave Kuwait, or 
protected the Kuwaitis still in Kuwait. It also clear that years of post war UN resolutions, 
sanctions, and embargo measures -- carried out after Iraq's military defeat -- have not 
forced it to implement all of the terms of the cease-fire or caused the collapse of its 
regime.   
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 If war is scarcely the road to international political reform, the Gulf War shows 
that war avoidance can be just as ineffective and dangerous. This too is scarcely a new 
grand strategic lesson, but it is one that the Gulf War indicates that only strong military 
powers can act upon. The history of Desert Shield is not  the history of indecisive action 
or the limited use of military force. It is a history of the fact that the UN effort to bring 
force to bear on Iraq required sustained and decisive action.  
 The use of "decisive force", however, has led many to talk about an excessive 
military build-up, the excessive use of force, and the cost of the war to the Iraqi people. 
These are criticism that deserve careful thought before they are acted upon to limit the 
size of the military forces the UN, the West, or regional powers employ in future 
contingencies. 
  There is no way to define how much force makes up "decisive force," and it is 
possible that the Coalition could have won an equally decisive victory with fewer forces. 
The previous chapters strongly indicate, however, that President Bush made a wise 
decision when he decided to massively reinforce US forces in November, 1990, and that 
the Gulf War would have lasted substantially longer and produced substantially higher 
the casualties if the Coalition had not continued to build-up its air power, and if the US 
had not built up for a two corps attack. Similarly, one has only to speculate on what 
might have happened if the UN or key members of the Coalition had wavered in 
initiating the air and land campaigns to see the merit of decisive action. 
 It is very easy after  a massive victory to speculate over how lower levels of 
force might have achieved that  victory. It is particularly easy for politicians and civilian 
analysts to talk about doing more with less, at a time when efforts to expand 
international peacekeeping activity come into conflict with national desires for defense 
cuts. The other side of the coin, is to consider the cost of prolonged  air and land 
campaigns and high casualties. Neither international peace keeping forces or democratic 
states are well suited to bloody wars of attrition, defeats and reversals, or high casualties. 
Decisive force is the price of effective action. If it some times leads to the use of 
excessive force, or to the deployment of excessive forces, this is still a far better road to 
success than inadequate force and strategic paralysis.   

Conflict Escalation and Conflict Control 
 The Gulf War indicates that careful efforts to limit the type, scale, and area of 
conflict are also important strategic priorities. The Coalition was largely successful in 
setting the limits of escalation during the Gulf War and in controlling the scope of the 
conflict. The Coalition was able to limit the geographic scope of the war, and 
deliberately limit the scope of the air war to military targets and the Iraqi infrastructure 
directly supporting the war. The Coalition succeeded in preventing significant Iraqi air 
and land attacks on neighboring states, and in limiting collateral damage and damage to 
Iraqi troops.  
 Yet, Iraq succeeded in taking the initiative in two important ways that still 
threatened to broaden and escalate the conflict. Its long-range missile strikes gave it an 
unanticipated capability to threaten Israel, and potentially change the political-strategic 
character of the war. Similarly, spilling oil into the Gulf, and setting many of Kuwait's 
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oil wells on fire, approached the threshold of environmental warfare -- a risk that has 
also never been considered in-depth before the war began. It also presented a continuing 
threat of escalation to biological and chemical warfare until the end of war. 
 The Gulf War demonstrates the need to take every possible step before and 
during a conflict to contain the level and scope of the conflict involved. It also shows the 
need for careful planning to prevent other powers from pursuing Iraq's path in trying to 
broaden the war. The Gulf War is a lesson that enough force must be used to deny any 
benefits from conflict escalation by placing limits on how an opponent can use its 
conventional forces. It shows that limiting a conflict is as important as winning one, and 
that careful consideration must also be given to escalation, to an opponent's use of 
weapons of mass destruction and/or environmental warfare.  
 At the same time, efforts to limit the escalation of conflict should not be 
confused with placing unrealistic limits on military operations. The Coalition forces 
scarcely made excessive use of force against civilian populations and facilities, or made 
efforts to maximize Iraqi military casualties. If anything, the Gulf War demonstrated that 
modern technology, high tempos of war, and efforts to limit collateral damage can 
greatly reduce the cost of war fighting without inhibiting the effective use of force.  
  Efforts to reduce enemy casualties and collateral damage must not undercut the 
strategic goal of winning the war, protecting friendly forces, and reducing their 
casualties. The policy makers of democratic states must never forget that their military 
forces are composed of volunteers who take on military risks for their nation. Soldiers 
are not saints or martyrs, they are citizens. War is not a morality play, it is an exercise in 
violence and killing. Once nations go to war, their primary obligation must be to achieve 
the objectives they fight for and to protect the lives of their own troops.  If war is 
justified or necessary, and if decisive force is available, then decisive force should be 
used.  

Conflict Termination 
 As has been discussed in Chapter Eight, the Gulf War provides an important 
lesson that conflict termination cannot be left as an ad hoc matter to be resolved in the 
field and at the last minute. Regardless of how the Gulf War should have been 
terminated, the decision  as to when and how to terminate the conflict was one of the 
most important single decisions in the war. The fact that this decision seems to have 
been taken with little detailed planning, and under conditions where the political 
leadership may not have fully understood the military conditions in the field, is not 
atypical of events in past wars. Nevertheless, it indicates that the Coalition's leaders 
ignored the fact that battles may end wars, but peace negotiations win them.  
 A deliberate and well-defined plan for conflict termination -- coupled to a clear 
system for ensuring suitable intelligence and operational data are available to support the 
execution and modification of that plan -- and should be given the highest priority in 
future conflicts. The strategic decision to terminate a conflict cannot be divorced from 
an adequate understanding of the tactical and technical problems in continuing the 
conflict.  While the lesson is an old one, grand strategy and strategy must always be 
examined in terms of their military feasibility and cost.  
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 It is unclear that the failure to explicitly understand this during the Gulf War 
radically changed its grand strategic outcome. Nevertheless, conflict termination should 
never again be treated as casually or be given so little prior detailed planning and 
coordination. Cease-fire negotiations and settlements and peace negotiations should be 
treated as the most critical grand strategic actions that can be taken in a military conflict 
once victory is probable.  

Grand Strategy and Conflict Outcomes 
 These issues affecting conflict termination have broader implications. Another 
strategic lesson of the Gulf conflict is that limited wars, fought for limited objectives, 
have limited consequences. The UN Coalition won one of the most decisive military 
battles in history, and achieved all of the original strategic goals for which it was fought. 
By most historical standards, the Gulf War was a grand strategic victory and should be 
viewed as such. The UN Coalition did not, however, transform its military victory into 
new grand strategic  goals. It did not eliminate the threat from Iraq, change the Iraqi 
regime, and create a new regional security structure that brought lasting security and 
stability to the entire region.  
 As a result, the Gulf War has triggered a debate as to whether the purpose of the 
Gulf War should have been expanded to restructure the basic character of an aggressor 
state and create a new and more democratic regime. This debate only began after the 
cease-fire, a poor time to reconsider war fighting objectives. It began only after the scale 
of the Coalition victory became fully apparent, and uprisings in Iraq made Saddam 
Hussein and the Ba'ath regime seem vulnerable. It also has focused almost solely on 
whether extending the length and intensity of the war would have brought down Saddam 
Hussein, and has largely excluded the problems an occupying force would have 
encountered in ensuring that Iraq emerged as a stable democracy and in enhancing 
regional security. 
 In fact, the Gulf War has led some observers to see the Gulf War as a paradigm 
for collective military action and international peacekeeping as a method of achieving 
political and cultural reform. Ironically, many who initially opposed the Gulf War, and 
who normally oppose all war, have since seen the use of military force as a legitimate 
route to political change in other conflicts in Bosnia, Haiti, and Somalia. Such a view of 
the Gulf War misreads the lessons of history. Wars may or may not serve as a means of 
restructuring the political system of defeated states, but there is no "invisible hand" that 
automatically transforms military victory into political and economic progress. 
 Germany and Japan changed as the result of defeat in total war -- not limited war 
of the kind that took place in the Gulf. Military victory alone did not change the political 
character of either state. Victory  had to be followed by years of occupation and political 
control of both states. This occupation involved a massive effort to restructure the 
government, economy, and legal system of both states, and grand strategic action was 
enforced over nearly a decade. Further, Germany and Japan  had been democracies and 
capitalist states before they were dominated by a dictator and warlords. Occupation did 
not mean transforming a fundamentally different political structure, or overcoming 
massive cultural and ethnic barriers. It did not mean trying to overcome deep ethnic and 
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political divisions, dealing with religious issues, or trying to enforce alien concepts of 
law and economic behavior. 
 A massive military defeat does not inevitably trigger forces that change the 
political character of a dictatorship like Iraq, any more than occupying a state like 
Somalia reverses its tribal character and conflicts. In fact, much of the argument that 
broadening or lengthening the Gulf War would have produced national political reform 
in Iraq ignores the history and character of Iraq and the pattern of events that followed 
the war. Iraq had no serious democratic or moderate national opposition before the Gulf 
War, and its politics have long been the politics of political extremists and ethnic and 
religious factions.  
 The politics of the uprisings that followed the initial cease-fire soon became the 
politics of these factions.4 The uprisings began on the last day of February, 1989 and 
began in the Sunni towns of Abul Khasib and Zubair, about 60-70 kilometers south of 
Basra. The uprisings were started by regular military officers and conscripts who felt 
that they had been betrayed and abandoned by Saddam Hussein while he took care to 
protect the retreat of the Republican Guards. It is important to note that the uprisings 
began after most of the surviving Republican Guards forces were already well north of 
Basra and in a position to strike against them. 
 The uprisings quickly became pro-Shi'ite and pro-Iranian as they spread from 
south to north. They began in Basra on March 1, in Suq al-Shuyukh on March 2, and in 
Nasiryya, Najaf, and Kufa on March 4.  They took began in Karbala on March 7, and 
then spread to Amara, Hilla, Kut and other southern cities. By the time they reached 
Basra, they had already become a struggle for Shi'ite separatism, although one without 
clear political structure and with little military strength. They were then joined by the 
marsh tribes of the Hawr al-Hammar, led by the chieftains of the Albu Hijam and Albu 
Gassid tribes. 
 As the uprisings expanded, Shi'ite radicals took a clearer role in leading the 
revolts in the south. Groups like the Supreme Council of the Islamic Revolution in Iraq 
(SAIRI) led by Muhammed Bakr al-Hakim, the Islamic Action Organization, the Islamic 
Masses Movement, and the al-Dawa al-Islamiyya (Islamic Call) took an increasingly 
dominating role. Al-Hakim made himself the spokesman for the uprisings, and while he 
talked of elections, his propaganda not only attempted to transform the uprisings into a 
Shi'ite movement, but one he led with support from Iran. SAIRI began to issue military 
orders, circulated photos of the Ayatollah Khomeini and welcomed the return of Shi'ite 
dissidents from Iran. Al-Hakim also concentrated his efforts on Najaf and Karbala.  
 The end result was to alienate many of the Iraqi military, Sunnis, Arab 
nationalists, socialists, and secularists who had joined the uprising or who might have 
supported it. If the uprising in the south had succeeded, it would have undermined 
Saddam Hussein, but it would scarcely have replaced him with a moderate democratic 
regime. It might well have led to a civil war between a pro-Iranian Shi'ite movement and 
the result of the nation.  

                                                
4 For further details, see the description of the uprisings in Faleh Abd al-Jabbar, "Why the Uprisings 
Failed," Middle East Report, May/June 1992, pp. 2-11. 
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 The Kurdish uprisings only began on March 5, after the uprisings in the south 
had demonstrated the potential weakness of the Ba'ath regime. They started in Raniyya 
and Chawar Qurna. They spread to Koi Snjaq on March 6, to Sulimaniyya on March 7 
and 8, to Halabjah and Arabat on March 9, to Arbil on March 11, and to smaller towns 
like D'hok and Zakhu during March 10-13. They did not reach Kirkuk until March 20.  
 The uprisings in the north took on a different character. The Kurds had long 
reacted to virtually every major blow to the ruling regime in Baghdad with revolt. Some 
of the key Iraqi military forces that had secured the Kurdish area in the past had taken 
heavy losses during the Gulf War, and the Mukhabarat initially seemed paralyzed by 
Iraq's defeat. There already was considerable tension within the Kurdish areas because 
the Ba'ath regime had used force to hunt down deserters, and had done little to ensure 
the continued support of the pro-regime Kurdish militia -- the Salah al-Din Forces, 
which the Kurdish people called "jash" or "donkeys". 
 By the time the Iraqi military and security forces mobilized to fight back, the 
revolt had been taken over by long standing separatist movements, including the 
Patriotic Union of Kurdistan (Talabani faction), Kurdish Democratic Party (Barzani 
faction) and Kurdish communists. Masoud Barzani had been able to persuade many in 
the Salah al-Din forces to join the revolt, and establish ties with some of the high 
ranking officers from the six regular Iraqi Army divisions remaining in the North. Many 
Iraqi troops deserted or remained neutral.  
 The divisions within various Kurdish movements, however, prevented the early 
emergence of a single leader. At the same time, the Kurdish revolt became oriented 
towards the establishment of a separate Kurdish state or enclave which would include 
the oil city of Kirkuk and possibly Mosul. While there were Iraqi Kurds who sincerely 
saw the revolt as part of a broader effort to change Iraq's political character, the 
uprisings in the north took on the character of a massive ethnic revolt. Like the revolt in 
the south, this created a growing risk of prolonged civil and ethnic conflict, rather than a 
force that moved towards the democratic reform of the Iraqi nation. 
 The religious and ethnic character of both the Shi'ite and Kurdish revolts  
produced an inevitable counter-reaction among secular, nationalist, and Sunni Iraqis. It 
reduced the risk of an uprising in the Sunni areas around Baghdad and in the middle of 
the country. At the same time, the revolts had no real military strength  -- even of a kind 
that could have fought Iraq's paramilitary security forces. This was fatal in the face of 
Iraq's surviving military forces. It was not the Iraqi helicopters that General 
Schwarzkopf had allowed to keep flying that defeated the uprisings, it was Tikriti-
officered full divisions. The Republican Guards and several key regular army divisions 
remained loyal in the south, and the Ba'ath regime was able to use six divisions stations 
in the area around Mosul in the north. Saddam Hussein had large forces in the area 
around Baghdad and Takrit, and it was able to exploit the fact that there had been 
massacres of Ba'ath officials to motivate the military and government officials 
remaining in the south and north to gradually rally to the regime.  
 If the outcome of the Gulf teaches anything about war, it is that the use of 
military force to achieve specific grand strategic objectives requires deliberate and well 
chosen grand strategic efforts. This lesson has been taught many times in the past. There 
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have been at least 300 significant conflicts, civil wars, and armed interventions since 
World War II. A study of 269 of these conflicts between 1945 and 1988 shows little 
indication that war is a force for political order or positive political change.5 In most 
recent cases, war instead has triggered a process of continuing civil or regional conflict. 
Even in the case of international peace keeping missions, there is little about their 
history to date to argue that they quickly heal the tensions or causes of war that led to 
their deployment. Limited war is limited war, and only sheer chance will make it a 
means of achieving broader political goals. 
 Finally, it is far from clear that the US or Coalition had direct responsibility for 
the revolts or their outcome. A few scattered radio broadcasts, and President Bush's call 
upon the Iraqi people to overthrow Saddam Hussein during a television speech, scarcely 
can be called a major covert action program, or be said to imply any obligation on the 
part of the US. Psychological warfare is a reality of modern war that losing sides simply 
have to live with. Further, there is no real evidence that such US and Coalition efforts 
caused the uprisings in the south or north. The leaders of the revolts made no mention of 
such encouragement from the West when the uprisings started or appeared to have some 
chance of success. Such claims only began once the uprisings begun to fail or after they 
collapsed. 

Strategic Warning and Strategic Trade-Offs 
 In summary, the Gulf War has shown that many of the changes in western 
military forces that originally took place because of the Cold War can have great 
strategic value in future regional conflicts. These changes include the emphasis on 
immediate combat readiness, high quality professional forces, high technology forces, 
the uses of space, improved air mobility, maneuver oriented armored operations, night 
warfare and digital battlefield and C4I/BM systems.  
 At the same time, the Gulf War exposes a fundamental problem in strategic 
trade-offs. On the one hand, the West is seeking to reduce its forces and international 
commitments as much as it can to meet domestic economic and social needs. On the 
other hand, the Gulf War demonstrates that the West cannot ignore the need for effective 
military forces. Studies by the Center for Naval Analysis indicate that the US alone has 
used military force well over 240 times since 1945. Apart from the Gulf War, more than 
210 of these cases did not involve either the former Soviet Union or the former Warsaw 
Pact. More than 75% of these cases involved uses of force that had not been considered 
in the intelligence studies and scenarios used for defense planning during the year before 
the use of force took place. More than two-thirds of these contingencies involved the use 
of military forces with less than 30 days of warning. 
 The lessons of the Gulf War offer some solutions to reshaping Western forces in 
ways in that allow the West to  reduce the overall burden of its military efforts and retain 
the strategic commitments that it needs. The Gulf War indicates that the West can 
maximize its "peace dividend" if it makes the right trade-offs in reducing and reshaping 
its existing forces, and invests as efficiently as possible in the new forces that it needs 
for the post-war era. It indicates that the West can reduce the burden of its military 
                                                
5 Herbert K. Tillema, International Armed Conflict Since 1945, Boulder, Westview, 1991. 
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efforts to the extent that it can take advantage of the kind of coalitions that were created 
during the Gulf War, and integrate its use of military force with internal diplomatic and 
economic action, and efforts to strengthen the right kinds of arms control.  
 There will still, however, be severe limits to how much the West can continue to 
cut its military forces before it loses the capability to deter, defend, and engage in major 
peace enforcement activity. Decisive victory during the Gulf War took roughly half of 
the combat ready military resources of the United States, plus major contributions of 
British, Egyptian, French, and Saudi forces. The Gulf War provides strategic warning 
that there are very real limits to the cuts that can be made in US, Western, and regional 
defense efforts before these place severe limits on deterrence and war fighting capability.  
It also shows that the role of "superpower" has very real costs -- as do any efforts to 
make cooperative security more than rhetoric.  
  The Gulf War is not the end of history, but an avatar of the post-Cold War era. 
Further major defense cuts by the US and the other states that can deter or repel 
aggression may produce "peace dividends" in the short term, but they may be 
extraordinarily expensive in warfighting capability, in strategic outcomes, and in human 
life in the years that follow.  
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                                       US Army             US Marine Corps      US Air Force        US Navy 
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Washington, GPO, 1993, p. 207 
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1992, pp. 13-14. Some estimates indicate there were 44 main operating bases. These estimates seem to 
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April, 1992; US Air Force, Gulf War Air Power Survey, April 15, 1993, p. 11. 
163 The extraordinary range of different estimates of Iraqi strength is illustrated in Norman Friedman, Desert 
Victory, Annapolis, Naval Institute Press, 1991, p. 308; Bruce W. Watson, Military Lessons of the Gulf 
War, London, Greenhill, 1991, pp. 61-81; James F. Dunnigham & Austin Bay, From Shield to Storm, New 
York, Morrow, p. 323; Roy Braybrook, Air Power: The Coalition and Iraqi Air Forces, London, Osprey, 
1991, p. 7. The GWAPS estimate is contained in  Dr. Eliot A. Cohen, Director, Gulf War Air Power Survey, 
Volume V, Washington, GPO, 1993, pp. 18-19. 
164 US Air Force, "Reaching Globally, Reaching Powerfully: The United States Air Force in the Gulf War," 
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165 Estimate of Mirage strength is taken from Brigadier General Robert H. Scales, Certain Victory: The 
United States Army in the Gulf War, Washington, Office of the Chief of Staff, US Army, 1993, pp. 115. 
166 Jane's Defense Weekly, July 8, 1989. Dick Palowski, Changes in Threat Air Combat Doctrine and Force 
Structure, 24th Edition, Fort Worth, General Dynamics DWIC-01, February, 1992, p. II-358. Pawloski 
indicates that Mirage F-1's were utilized in both the interceptor and attack roles.  Iraq placed its first order 
for 30 multi-role F-EQ's and 6 dual-seat F-1BQ with Magic air-to-air missiles in 1977, and the aircraft began 
delivery in January 1981. They initially were deployed to Qayyarah Airbase, where a substantial French 
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29 more were ordered in 1982 that included 23 newly configured F-1EQ4-200s and 6 F-1BQ-200s with a 
fixed-probe air refueling system.  

 The Mirage F-1 is an "almost" all-weather (Pulse Radar) single seat interceptor with a short 
duration Mach 2.0 capability.  The Cyrano IV Radar has  a 25 NM acquisition capability against bomber 
sized targets and around 15 NM capability against fighters.  The Cyrano IV has a "down look" track 
capability utilizing a "fixed echo elimination" scheme, but it will not support Super 530 Radar Missile 
requirements.  The Iraqi F-1's are configured primarily with Magic One,  R550 IR Missiles and Super 530 of 
both the IR and SA type.  Aircraft performance and handling is similar to a hard-wing F-4.  Some of the 
final delivered Mirage F-1's were fitted with the Agave Radar optimized for anti-ship operations with 
Exocet.  The Agave is not compatible with air-to-air radar missiles.  

 Iraq ordered 20 F-1EQ5-200's and 4 F-BQ5-200s, with Agave Anti-Ship radar's replacing the 
Cyrano IV radar's, and these were delivered by October 1984.  Up until that time,  5 Super Etendards were 
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various types.  Another buy of 24 F-1E/BQ6-200 Exocet capable aircraft were ordered in September 1985 
bringing the total F-1 fleet to 113 machines.  The first of this last-batch arrived in 1987.  A further 12-16 
order was put in for attrition aircraft in 1988.  Towards the end of 1983, France delivered to Iraq 5 Super 
Etendards which were utilized as Exocet platforms for several years, then returned to the French when 
Mirage F-1's were received in their place. 

 The Iraqi Mirage F-1s were delivered with a full complement of French weapons: 

  - Super 530 SA & IR air-to-air missiles 

  - R550 IR AIM 

  - Aerospatiale AS-30L ASM 

  - Thompson-Brandt 68/100 mm rockets 

  - Matra ARMAT ARM missile 

  - Exocets 

  - South African "Cluster" Bombs 

  - Matra conventional "slick" and "retarded" bombs 

 Mirage F-1's with Exocets operated long range missions that required airborne refueling with 
converted AN-12 "Cubs" using French buddy stores with drogues.  There are probably several air refueling 
candidates for the Iraqi Air Force, including IL-76 conversions as demonstrated by the Soviets. 
167 The Su-24 has a wing area of 575 square feet, an empty weight of 41,845 pounds, carries ,3385 gallons or 
22,000 pounds of fuel, has a take off weight of 871,570 pounds with bombs and two external fuel tanks, 
carries 2,800 gallons or 18,200 pounds of external fuel, has a combat thrust to weight ratio of 1.02, a combat 
wing loading of 96 pounds per square foot, and a maximum load factor of 7.5G. Jane's Soviet Intelligence 
Review, July, 1990, pp. 298-300; Jane's Defense Weekly, June 25, 1985, pp. 1226-1227; and Dick Pawloski, 
Changes in Threat Air Combat Doctrine and Force Structure, 24th Edition, General Dynamics DWIC-91, 
Fort Worth Division, February, 1992, pp. I-65 and I-110 to 1-117. 
168 Aviation Week and Space Technology, April 10, 1989, pp. 19-20; New York Times, April 5, 1989, 
September 7, 1989; Washington Times, January 16, 1989; FBIS/NES, April 10, 1989. 
169 The high end of the range seems more correct and is based on Dick Palowski, Changes in Threat Air 
Combat Doctrine and Force Structure, 24th Edition, Fort Worth, General Dynamics DWIC-01, February, 
1992, p. II-361. Some estimates of the Mirage F-1 strength go as high as 70 aircraft, but seem to include 
aircraft in the air defense role. These same estimates show  60 Su-20s in the FGA units, and 40 F-6s and 40 
Su-7s in other combat units. The use of aircraft sub-type --such as MiG-23 "BM/N" -- involves major 
uncertainties. Most US government unclassified writing does not report such details. Unclassified sources 
disagree sharply even over what letters to use. 
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possibly some F-6s.  
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April 15, 1993 draft of the Gulf War Air Power Survey. 
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General Dynamics DWIC-01, February, 1992, p. II-361. 
173 Jane's Defense Weekly, March 3, 1990, p. 386. 
174 Roy Braybrook, Air Power: The Coalition and Iraqi Forces, London, Osprey, 1991, pp. 8-9. 
175 The author took detailed notes of these Soviet criticisms of the Iraqi Air Force during visits to Baghdad in 
1984 and 1987. Soviet officers also mentioned the problems inherent in GCI systems during their critics of 
Syrian air combat performance during the 1982 conflict. 
176 Jane's Defense Weekly, May 13, 1989, p. 836 and October 7, 1989, p. 693; Air International, March, 
1991, p. 118; Dick Palowski, Changes in Threat Air Combat Doctrine and Force Structure, 24th Edition, 
Fort Worth, General Dynamics DWIC-01, February, 1992, pp. II-354 to II-355. Roy Braybrook, Air Power: 
The Coalition and Iraqi Forces, London, Osprey, 1991, pp. 8-9. Some estimates imply the second aircraft 
was fully operational, but this is uncertain. 
177 Defense Electronics, February 1989, p. 10; United States News and World Report, April 10, 1989, p. 18. 
178 Jane's Defense Weekly, April 22, 1989, p. 697-698; August 5, 1989, p. 196, September 30, 1989, p. 674, 
February 10, 1990, p. 267; International Defense Review, 6/189, pp. 835-841. 
179 Defense News, May 8, 1989, p. 6. According to work by Dick Pawloski, Iraq also has a supply of AS-9 
"Kyle" anti-radar missile which is a scaled down derivative of the AS-4 "Kitchen".  I It is believed that it has 
at least three interchangeable passive radar homing heads for each of the three main "ground and ship threat 
emitter" frequency bands.  It is expected that the Iraqi's have modified it to engage the Western Hawk and 
Patriot systems.  The missile must be built-up before each flight, specifically targeting the seeker to the 
specific threat system that is to be engaged.  It is a bit smaller than the "Kitchen" being 6.0 m long, 0.5 m in 
diameter, and having a 2.0 m wingspan.  The ARM version of the MiG-21 sized  "Kitchen" utilizes a 1000 
kg HE warhead.  The scaled "Kyle" has a launch weight of around 750 kg and utilizes a considerably smaller 
250 kg warhead.  It has two delta wings a mid-body with a clipped delta vertical tail and horizontal tail 
planes.  There is a folded lower vertical fin.  It utilizes a liquid fueled rocket which requires fairly substantial 
ground support in preparation.  It is employed as a "high flier", similar in profile to the "Kitchen".  It will go 
up to a Mach 2.0 cruise altitude of around 70,000 ft for a range of around 90 km and eventually high dive 
down in a steep 80 degree dive on the target.  The "Kyle" has been replaced in the Soviet Air Force by 
several other missiles such as the AS-11 "Kilter", AS-12 "Kegler" and other more modern systems.  It is not 
believed that Iraq has any of these more advanced versions. See Duncan Lennox's assessment in the October 
89 Jane's Soviet Intelligence Review, page 442. 
180 Defense News, May 8, 1989, p. 6. 
181 Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 
1992, pp. 13-15; Dick Palowski, Changes in Threat Air Combat Doctrine and Force Structure, 24th Edition, 
Fort Worth, General Dynamics DWIC-01, February, 1992, p. II-361. 
182 Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, April, 
1992, pp. 13-15; Slides to US Air Force presentation of the April 15, 1993 draft of the Gulf War Air Power 
study; Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf War, 
Washington, Office of the Chief of Staff, US Army, 1993, pp. 115-116. 
183 Some estimates show 129-130 sites in Iraq. 
184 See Dr. Eliot A. Cohen, Director, Gulf War Air Power Survey, Volume V, Washington, GPO, 1993, pp. 
218-219; Department of Defense, Conduct of the Persian Gulf War: Final Report, Department of Defense, 
April, 1992, pp. 13-15; Slides to US Air Force presentation of the April 15, 1993 draft of the Gulf War Air 
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Power study; Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf War, 
Washington, Office of the Chief of Staff, US Army, 1993, pp. 115-116. These estimates were projected by 
different sources and the launcher or fire unit counts seem to be either rounded or based on standard Soviet 
battery holdings. According to Palowski, Iraq had the following radar order of battle: 

 Early Warning & Surveillance 

  - Spoon Rest D/ P-12M  USSR(147-161 MHz) 

  - Flat Face A/ P-15  USSR(800-900 HHz) 

  - Squat Eye/ P-15M  USSR(800-900 HMz) 

  - Bar Lock/ P-35/37  USSR(2695-3125 MHz) 

  - Tall King/ P-14  USSR(160-180 MHz) 

  - TRS-2215 (mobile)  FR (E/F) 

  - TRS-2230   FR (E/F) 

  - AN/TPS-32 (3D)  US (2905-3080) 

  - AWACS (IL-76)  FR   

 Surface-to-Air Missile Systems 

  - SA-2 Fansong/Guideline 

  - SA-3 Low Blow/Goa 

  - SA-5 Square Pair/Gammon 

  - SA-6 Straight Flush/Gainful 

  - SA-7 Grail (IR Hand Held) 

  - SA-8 Land Roll/Gecko 

  - SA-9 Gaskin (IR Vehicle Mounted)  

  - SA-13 Gopher (IR Vehicle Mounted) 

  - SA-14 Gremlin (IR Hand Held) 

  - SA-15 Track with Tube Launched Missiles (not confirmed) 

  - SA-16 (not confirmed) 

  - SA-19 Mounted on 2S6 Gun-Track (not confirmed) 

  - ROLAND 

  - HAWK 

  - ASPEDITE 

London Financial Times, April 29, 1989, p. 11, July 26, 1989, p. 20; Jane's Defense Weekly, May 13, 1989, 
p. 837; April 22, 1989, p. 687, August 12, 1989, p. 255, September 30, 1989, p. 674,  Defense News, May 8, 
1989, p. 6; International Defense Review, 6/189, pp. 835-841. 
185 Brigadier General Robert H. Scales, Certain Victory: The United States Army in the Gulf War, 
Washington, Office of the Chief of Staff, US Army, 1993, pp. 115-116. 
186 The Iraqis were on alert after reports that Israel might attack Iraqi chemical and nuclear facilities. 
Washington Post, April 29, 1989, p. 16. 
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187 Peter Gilchrist, Sea power: The Coalition and Iraqi Navies, London, Osprey Publishing, 1991, pp. 17-20; 
Arnold Meisner, Desert Storm: The Sea War, Osceola, Motor Books, 1991; IISS, The Military Balance, 
1990-1991, IISS, London, 1990.  
188  Cohen, Dr. Eliot A, Director, Gulf War Air Power Survey, Volume V,  Washington, US Air 
Force/Government Printing Office, 1993,  pp. 126-127. 
189 There a major differences over the figures for the peak land equipment in US Army forces, and the data 
provided in the Gulf War Air Power Survey. have a cut-off date that precedes the deployment of most of the 
equipment in the VII Corps. The figures for the peak land weapons in US Army forces shown in this column 
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 Early Warning & Surveillance 

  - Spoon Rest D/ P-12M  USSR(147-161 MHz) 

  - Flat Face A/ P-15  USSR(800-900 HHz) 

  - Squat Eye/ P-15M  USSR(800-900 HMz) 

  - Bar Lock/ P-35/37  USSR(2695-3125 MHz) 

  - Tall King/ P-14  USSR(160-180 MHz) 

  - TRS-2215 (mobile)  FR (E/F) 

  - TRS-2230   FR (E/F) 

  - AN/TPS-32 (3D)  US (2905-3080) 

  - AWACS (IL-76)  FR   

 Surface-to-Air Missile Systems 

  - SA-2 Fansong/Guideline 

  - SA-3 Low Blow/Goa 

  - SA-5 Square Pair/Gammon 

  - SA-6 Straight Flush/Gainful 

  - SA-7 Grail (IR Hand Held) 

  - SA-8 Land Roll/Gecko 

  - SA-9 Gaskin (IR Vehicle Mounted)  
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  - SA-19 Mounted on 2S6 Gun-Track (not confirmed) 

  - ROLAND 

  - HAWK 

  - ASPEDITE 
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