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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.1 

   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.2 

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 
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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, 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.3 

 

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 
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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 . 

 

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. 
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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. 

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 
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Coordination, Communications, and Integration Center (CCIC) for intelligence support and 

integration.4  

 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. 

Table 5.2 

 

US Intelligence Satellites Used in Desert Storm5 

 

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.6 

 

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.7  

 

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.8 
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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.9 

 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.10 

 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 
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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.11  

 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. 

 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.12 

  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.13 

 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 
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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.14 

 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.   

 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.15 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 
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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.16 
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Table 5.3 

 

Major US Intelligence and Reconnaissance Aircraft Used  

in Desert Storm - Part One 17 

 

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.18 

 

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.19 

 

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.20 Others were flown with an experimental electro-optical imaging 

system designed to improve coverage at high angles of obliquity.21 

 

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.22 

 

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 
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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.23 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.24 
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Table 5.3 

 

Major US Intelligence and Reconnaissance Aircraft Used  

in Desert Storm - Part Two 

 

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.25 

 

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.26 

 

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.27 

 

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.28 
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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.29 
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Table 5.3 

 

Major US Intelligence and Reconnaissance Aircraft Used  

in Desert Storm - Part Three 30 

 

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.31 

 

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.32 

 

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.33 

 

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.34 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.35 

 

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-
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link to provide real time data to ground sites. Eighteen were used in Desert Storm, 

and flew 822 sorties, largely in BDA missions.36 



GW-5 Intelligence                                                6/28/2016                          Page 17 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

Table 5.3 

 

Major US Intelligence and Reconnaissance Aircraft Used  

in Desert Storm - Part Four 37 

 

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.38  

 

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.39 

 

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.40 

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.41 

 

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:42 

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.43  

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.44 

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 
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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.45 

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-

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.46 

 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 



GW-5 Intelligence                                                6/28/2016                          Page 20 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

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.47 

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.  

 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.48  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 
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serious calls for US, withdrawal from the Gulf, coupled with its accelerated efforts to 

acquire long range missiles and weapons of mass destruction.49  

 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, 1990.50      

 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 25.51 As has been noted in Chapter 

One, the CIA, DIA, and National Intelligence Officer for Warning provided 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.52   

 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.53  

 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.  
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 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 Riyadh on August 7, 1990, 

as part of the initial deployment of USCENTCOM forces. DIA eventually sent 11 NMISTs 

to the theater.54  

 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.  
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 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 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. 
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 The Chief of Staff of the US Army's history of the war provides an unusually frank 

summary of these problems:55 

"...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.56  

 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 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 
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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 
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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. 

 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.57 

 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:58  

"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 
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theoretically desirable, the US still has no replacement for the SR-71 more than a decade 

after the end of the Cold War.59  

 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.60 

 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 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.61      

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 
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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.62  

 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.63  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.64 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 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.65 

The Need for Countervailing Strategy: Lack Of Qualitative 
Analysis And Over-Emphasis On Order Of Battle And 
Quantitative Measures  
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 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.66 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, 

1990.67  

 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 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. 
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 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."68 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: 69 

"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.70 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 
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arbitrarily classified Iraqi other armored vehicles into a given category 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 16 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 
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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 
 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:71 

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.72 
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 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.73 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." 74  

 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 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.75  

 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."76 
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 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 coordination and 

timeliness in the dissemination of intelligence collected at the national level."77  

 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 
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coordinates and made FB-111 strikes far more effective.78 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. 

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,79 

"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." 
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 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.80 

 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.81  

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.82 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.83  

 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.84   

 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 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.85  

 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 
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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.86 

 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.87 

  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.88 

 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.89 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.90 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.91 

 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 example, A-10 

pilots made exaggerated claims, and USCENTCOM initially directed that all such claims 
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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.92 However, claims 

from other types of aircraft, and some allied forces were not counted at all.93 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%.94  

 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.95 

 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. 96 

 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.97  
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 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.98 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 ARCENT corrected 

discount factors for air strikes that seemed to have generally produced more accurate 

figures than national estimates.99  

 These differences over damage assessment reached the point where they presented 

serious political and operational problems.100 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.101      

 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 
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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.102  

 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. 

 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.103  

 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 
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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.104 

 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:105 

"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 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."106  

 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,107 

"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; 
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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." 108 

 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. 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 
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level, however, were compounded by problems at the tactical level. The Department of 

Defense report on the war notes that,109 

"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.  

 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 
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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.110 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.111 

 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.112  

 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.113 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 
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from producers to corps and division commanders in near-real-time did not exist, or 

had insufficient capability."114 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 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."115  

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.116 

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 
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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 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.117  

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 
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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.118 

 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 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). 119  

 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)120 
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 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. 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.121 

 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, 1993.122 It is symbolic of the 

problems that USCENTCOM had in getting effective support for theater and tactical 
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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.123 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.124 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.  125 While it could -- and did -- provide extremely useful near 

real time data to the interim ground station modules, its 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. 
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 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.126 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.127  

 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.128   

 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.129    
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 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 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.130 

 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 
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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.131  

 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.132 

 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 

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.133 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.134  

Pioneer Unmanned Aerial Vehicle (UAV)/Remotely Piloted Vehicle 

(RPV)135 

 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 



GW-5 Intelligence                                                6/28/2016                          Page 55 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

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.136  

 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 three. It is equipped 

with electro-optical, infrared and television sensors, and communications in real time using 

UHF/C Band telemetry.137 

  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.138 

 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 
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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.139  

 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, 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.140 

 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.141  
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 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 . 
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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.142 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 
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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. 

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:143 

"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.144 This list increased to 
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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.145   

 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. 146 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 
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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.147  

 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,  

 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.148 

 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 
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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.149  

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 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,150 

"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 
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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.151  

 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 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 -- 
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particularly in the context of strikes on Arab targets, or for politico-strategic targets in 

Israel, as distinguished from military targets.152 

 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 10.153 

Intelligence could locate most fixed missile sites, but it could not never locate "mobile 

launch or intermediate assembly or preparation sites."154 

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.155  

 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 
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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.156 

 The reasons why these strikes were ineffective are well  described in the detailed 

annexes to the US Air Force Gulf War Air Power Survey:157 

"...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 
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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.158 

 The Gulf War Air Power Survey summarizes these problems as follows.159 

"...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.160 Post-war interviews 

reveal a disturbing over-confidence on the part of some special operations personnel during 
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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.161 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.162 

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 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.163 

 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 
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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.164 

 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.  

 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, 
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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. 

 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 
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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.165  

 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.166 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.167  
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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.168 

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.169   
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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.170 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.171 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.172  

 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-



GW-5 Intelligence                                                6/28/2016                          Page 75 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

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.173  

Strategic Intelligence Analysis and Conflict Termination 

 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.174 

 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).175 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.  
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 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.176 

 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.  

 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.177 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 
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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.178 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.179 

 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 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.180 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.181 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.182 Iraq took 23 US prisoners of war, all of which were 

recovered.183 

 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.184 

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. 
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 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.185  

 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 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 
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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 casualties 

at the beginning of the Iran-Iraq War, and it lied about military casualties throughout the 
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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.186  

 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, 1991.187 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.188 

 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.189  

 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.190   

 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 
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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.  

 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.191 
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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.192   
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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. 
   --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. 
  
 
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 
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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.193  

 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.194 

 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 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.195  

 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.  



GW-5 Intelligence                                                6/28/2016                          Page 86 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

 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, 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. 
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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.196 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.197   

 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 
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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 

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.198 

 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:199 



GW-5 Intelligence                                                6/28/2016                          Page 89 

   

Copyright Anthony H. Cordesman, all rights reserved 

 

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 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. 
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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.200  

 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.  

 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 
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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).201 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.202 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.  

 Research by Desmond Ball indicates that Iraq made effective use of a wide variety 

of SIGINT, ELINT, and jamming equipment.203 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. 
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 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.204 

 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 

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.205 

 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 
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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.206  

 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,207 

 "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 
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terminology and procedures, and to train personnel in those procedures. In 1992, 

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,208 

"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... 
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"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..."  

 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.209 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.210  
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 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.  

 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 
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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:211 

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. 

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 
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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 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 
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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 
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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 Korea was able to deal with the interaction 

between intelligence and operations at the same pace as the US. 
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