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The Changing Impact of Iran’s Missile Forces
The third key shift in the balance is the rising capabilities of Iran’s missile forces and their growing conventional precision strike capability –
evolving capabilities whose end state is still far from clear and interacts with both unclear changes in airpower of each nation shaping the Gulf 
balance and changes in their land-based air and missile defenses.
The charts and data that follow address both known changes in this aspect of the balance and the uncertainties involved. They do not attempt to 
forecast the impact of the Coronavirus.
The assessment is divided into the following sections to illustrate both the importance of known shifts in the balance and the key uncertainties 
that still exist regarding the character and effectiveness of these changes:
• The Air and Air Defense Side of the Air-Missile Balance shows that the United States and the Arab Gulf states steadily built-up a 

decisive lead in air power during the time from the fall of the Shah to the present. It further illustrates the impact of sanctions and of the 
arm embargoes that placed severe limits on Iran’s imports of advanced combat aircraft, precision guided munitions, and advanced surface-
to-air missiles (SAMs) and missile defenses.

• Comparing the Missile Forces on Each Side provides a rough comparison of Iranian and Arab missile forces that highlights the range of 
missile forces in Iranian and Arab Gulf forces. The unclassified or open source data now available are limited in coverage and quality, but 
Iran’s lead is clear.

• The Changing Character of Iran’s Missile Forces illustrates the steady advances in Iran’s capabilities to deliver precision conventional 
strikes. Once again, the comparisons are limited by current problems in the unclassified data, but still clearly reflect major Iranian 
improvements.

• Beyond the Chronology, Examples of Iran’s Recent Use of Missile Forces provides imagery and other data providing tangible 
examples of Iran’s progress in attacking military and civil targets – progress that does not reflect the advances in Iran’s anti-ship/anti-fixed 
target naval forces described in the previous analysis of asymmetric forces.

• Gulf Vulnerability and the Regional Nature of “Mutually Assured Destruction” (MAD) focuses on the vulnerability of the civil target 
base in the Arab Gulf states and Iran. It highlights key targets at risk to Iranian missile attack and Arab/U.S. air and missile attack where a 
major conflict could lead to conventional strikes whose damage would be so severe that it would produce the regional equivalent of 
“mutually assured destruction.”
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• The Uncertain Future Evolution of Missile Forces highlights many key uncertainties that affect any effort to estimate even the short to 
medium term impact of these developments.

• The Need for Missile Defense? addresses key issues in assessing the need for missile defenses.
• The Iranian Nuclear Risk highlights Iran’s ongoing nuclear programs, as well as the potential cost-benefits of an Iranian acquisition of 

nuclear weapons and other weapons of mass destruction.
• The Uncertain Future Evolution of Missile Forces summarizes the many key issues and uncertainties affecting the overall development 

of Iran’s missile forces.
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The Air and Air Defense Side of 
the Air-Missile Balance
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The Air and Air Defense Balance

The charts and tables in this section illustrate the fact that the United States and the Arab Gulf states steadily built-up a decisive lead in 
airpower from the fall of the Shah to the present because Iran faced sanctions and severe limits to imports of advanced combat aircraft, 
precision guided munitions, and advanced surface-to-air missiles (SAMs) and missile defenses. 
Iran has been able to keep many of the aircraft the United States supplied before 1980 operational while modernizing some aspects of their 
avionics and weaponry. It has also acquired a limited supply of more modern Russian fighters, although these are largely export versions of 
1980’s designs. Iran also still relies heavily on its upgrades of the U.S. I-Hawk SAMs, copies of Vietnam-era Russian SAM designs, and the 
aging SA-5. Iran’s only modern SAM imports are the TOR-M short range system, which was designed to defend against cruise missiles, and 
the Russian S300 – which is still being absorbed into the Iranian defense system, but is a highly capable modern SAM.
As has been noted earlier, the impact of the Arab superiority in air forces and air defenses shown in these charts is sharply limited by a lack of 
integrated capability, overall interoperability, and a focus on operational readiness, modern battle management, and IS&R assets. At the same 
time, the charts in this section do not include U.S. stealth aircraft, cruise missiles, precision strike assets, and SAM defenses. The United States 
has the capability to provide substantial support in the form of advanced battle management and IS&R capability to all of the Arab Gulf states.
At the same time, the rise of Iran’s missile power is clear, and it is affecting this aspect of the balance. Until recently, Iran was highly 
vulnerable to any major air attack by major Arab air powers and had little defense capability against U.S. air and missile strikes. It still lacks a 
competitive air force, but it is acquiring better land-based air defenses, better radars, and other sensors. 
Iran has also established netted defenses linked by optical fibers. Iran’s combat aircraft cannot defend effectively against modern Arab fighters 
or U.S. fighters, and its land-based air defenses remain vulnerable and limited. However, it is improving its land-based capabilities while Gulf 
Arab Air Forces have been increasingly limited by the feuding between Arab states and also by the lack of interoperability within the GCC.
U.S. forward deployed and power projection capabilities still make a decisive difference and can do devastating military and civil damage to 
Iran, but Iran’s missile forces are beginning to pose a major counter-threat – and some experts feel that they will develop a level of precision 
strike lethality that could seriously damage air bases in the Gulf Arab states and eventually be able to suppress their air strike capabilities. Such 
estimates are still highly uncertain, but the level of Iranian progress cannot be ignored.
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Comparative Total Fixed-Wing Combat Aircraft Strength, 2020
Based on IISS 2020 Military Balance Estimate 

Iran Iraq GCC Saudi
Arabia UAE Kuwait Qatar Oman Bahrain Israel

Aircraft 333 90 785 429 156 66 33 63 38 354
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Source: Adapted from IISS, “The Military Balance 2020,” https://www.iiss.org/blogs/military-balance/2020/02/new-features-military-balance-2020
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Comparative Modern Dual Capable and Strike Combat Aircraft Strength, 2020
Based on IISS 2020 Military Balance Estimate

Iran Iraq GCC Saudi
Arabia UAE Kuwait Qatar Oman Bahrain Israel

Aircraft 91 55 613 355 137 39 27 35 20 324
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Source: Adapted from IISS, “The Military Balance 2020,” https://www.iiss.org/blogs/military-balance/2020/02/new-features-military-balance-2020 169
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Comparative 
Fighter and

Strike-Attack 
Combat 
Aircraft 

Strength by 
Type

Based on IISS 2020 
Military Balance 

Estimate

Iran Iraq Saudi Arabia UAE Kuwait Qatar Oman Bahrain Israel
Azarakhsh 6
Seagheh 6
L-159 11
F-4 62
F-5 75 12
F-7 24
F-14 43
F-15c/d/i/s 217 83
F-16 26 78 23 20 225
F-18 39
F-35 16
Su-20/22 10
Su-24 29
Su-25 10
Mig-21/U
Mig-25 19
Mig-29 36
Mirage F-1E 10
Mirage 2000 59 12
Rafale 15
Tornado IDS 67
Tornado ADV
Typhoon-2 71 12
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Source: Adapted from 
IISS, “The Military 
Balance 2020,” 
https://www.iiss.org/blogs/
military-
balance/2020/02/new-
features-military-balance-
2020
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DIA Assessment of Iranian Air Forces (I)

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 64-67, November 2019.

Iran’s air and air defense capabilities are split primarily across three services: the Islamic Republic of Iran Air Force (IRIAF) and 
the Islamic Republic of Iran Air Defense Force (IRIADF), both under the Artesh, and the IRGCASF. The Khatemolanbia Air 
Defense Headquarters (KADHQ) is the national-level command responsible for coordinating between the IRIADF and IRGCASF. 
Islamic Republic of Iran Air Force 
Before the 1979 Islamic Revolution, the shah invested heavily in equipping the Imperial Iranian Air Force with modern combat air
capabilities, viewing the service as a symbol of Iran’s strength and security. After decades of international sanctions following the 
revolution and combat losses during the Iran-Iraq War, many of the U.S. aircraft Iran acquired during the 1960s and 1970s still 
constitute the most-capable platforms in the IRIAF today. Iran later acquired some Soviet-made aircraft during the early 1990s. 
The IRIAF has proven adept at maintaining these outdated aircraft to sustain routine flight operations. Despite some domes- tic 
efforts to upgrade older airframes, Iran’s combat aircraft remain significantly inferior to those of its regional adversaries equipped 
with modern Western systems. Nevertheless, the IRIAF maintains a basic capability to achieve its assigned missions. 
The IRIAF has approximately 37,000 personnel and operates the majority of Iran’s combat aircraft. The IRIAF operates multiple
combat, transport, and tanker squadrons across 11 major fighter bases. The commander of the IRIAF is Brigadier General Aziz 
Nasirzadeh. 
The IRIAF operates a wide range of aircraft sourced from the United States, Russia, and China, including the U.S. F-14 Tomcat, F-4 
Phantom II, and F-5 Tiger II; the Russian MiG-29 Fulcrum and Su-24 Fencer; and the Chinese F-7 Airguard. Iran is the only 
country in the world still operating F-14s. IRIAF missions include air intercept, ground-attack, and close air support, and some
aircraft are capable of mid-air refueling. The IRIAF’s F-4s serve as Iran’s primary attack aircraft, but it has increasingly 
incorporated use of its Su-24 fighter-bombers. Although less capable in an attack role, Iran’s F-5s and F-7s have also served as
multirole platforms. 
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DIA Assessment of Iranian Air Forces (II)

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 64-67, November 2019.

The IRIAF usually conducts one major nation- al-level air power exercise each year, called DEVOTEES OF THE VELAYAT 
SKIES. The event traditionally entails a ground-attack competition among multiple fighter bases and features fighter intercept, air-
to-air engagement, electronic warfare (EW), and intelligence, surveillance, and reconnaissance (ISR) training.
Once the UN arms embargo ends, the IRIAF is likely to purchase advanced fourth-generation fighters, most likely from Russia. 
Tehran and Moscow have already discussed the sale of Su-30s to Iran.
Islamic Revolutionary Guard Corps Aerospace Force 
The IRGCASF was founded in 1985 when Supreme Leader Khomeini established the IRGC’s three distinct ground, air, and naval 
services. Previously named the IRGC Air Force, Iran renamed the service in 2009 to reflect its broader mission.352 Dating back to 
the Iran-Iraq War, rivalries between the IRGCASF and IRIAF have historically hindered cooperation between the two air services. 
The IRGCASF also operates Iran's ballistic missile force, the Al-Ghadir Missile Command. 
The IRGCASF is a relatively small force of around 15,000 personnel. It provides close air support and lift capabilities with military 
air- craft and helicopters as well as commercially owned aircraft under the IRGCASF’s control. Although the IRGC’s manned 
aviation component historically focused on airlift and logistic support, its mission evolved to include a squadron of its own combat 
aircraft after Iran began incorporating Iraqi aircraft evacuated to Iran in 1991 during the First Gulf War. The commander of the
IRGCASF is Brigadier General Amir Ali Hajizadeh. 
The aviation arm of the IRGCASF maintains a fleet that includes Su-22 Fitters, EMB-312 Tucanos, Y-12s, Dassault Falcon 20s, 
MFI-17s, IL-76s, and An-74s. In 2014, Iran supplied Iraq with most of the Su-25 Frogfoots that the IRG- CASF had maintained 
since Iraq transferred them to Iran in 1991. Iran still maintains a small number of Su-25 aircraft 
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Iranian Combat Airbases and Major Combat Aircraft

Source: DIA, Iran Military Power, Ensuring 
Regime Survival and Securing Regional 
Dominance, 27 November 2019. 173



Iran: Reliance on Aging/Worn/Mediocre Air and SAM Systems
Based on IISS 2020 Military Balance Estimate 

Air Force Aircraft
FTR 184+: 20 F-5B Freedom Fighter; 55+ F-5E/F Tiger II 24 F-7M 
Airguard; 43 F-14 Tomcat; 36 MiG-29A/U/UB Fulcrum; up to 6 Azarakhsh 
(reported)
FGA 89: 64 F-4D/E Phantom II; 10 Mirage F-1E; up to 6 Saegheh 
(reported); up to Su-22M4 Fitter K; 3+ Su-22UM-3K Fitter G
ATK 39: 29 Su-24MK Fencer D; 7 Su-25K Frogfoot (status unknown); 3 
Su-25UBK Frogfoot (status unknown)
ASW 3 P-3F Orion
ISR: 6+ RF-4E Phantom II*
TKR/TPT 3: ε1 B-707; ε2 B-747
TPT 117: Heavy 12 Il-76 Candid; Medium ε19 C-130E/H Hercules; Light 
75: 11 An-74TK-200; 5 An-140 (Iran-140 Faraz) (45 projected); 10 F-27 
Friendship; 1 L-1329 Jetstar; 10 PC-6B Turbo Porter; 8 TB-21 Trinidad; 4 
TB-200 Tobago; 3 Turbo Commander 680; 14 Y-7; 9 Y-12; PAX 11: 2 B-
707; 1 B-747; 4 B-747F; 1 Falcon 20; 3 Falcon 50
TRG 141: 25 Beech F33A/C Bonanza; 15 EMB-312 Tucano; 14 JJ-7*; 25 
MFI-17 Mushshak; 12 Parastu; 15 PC-6; 35 PC-7 Turbo Trainer;

Air Force Helicopters
MRH 2 Bell 412
TPT 34+: Heavy 2+ CH-47 Chinook; Medium 30 Bell 214C (AB-
214C); Light 2+: 2 Bell 206A Jet Ranger (AB-206A); some 
Shabaviz 2-75 (indigenous versions in production); some Shabaviz 
2061
Major Surface-to Air Missiles (546+)
Long-range 42+: 10 S-200 Angara (SA-5 Gammon); Bavar-373 
Medium-range 195+: 150+ MIM-23B I-Hawk/Shahin; 45 S-75 
Dvina (SA-2 Guideline); 
Short-range 279: 250 FM-80 (Crotale); 
Army Aircraft
AIRCRAFT • TPT 17 Light 16: 10 Cessna 185; 2 F-27 Friendship; 
4 Turbo Commander 690; PAX 1 Falcon 20 
Army Helicopters
ATK 50 AH-1J Cobra
TPT 167: Heavy ε20 CH-47C Chinook; Medium 69: 49 Bell 214; 
20 Mi-171; Light 78: 68 Bell 205A (AB-205A); 10 Bell 206 Jet 
Ranger (AB-206) 

Source: IISS, “The Military Balance 2019,” 250-352, https://www.iiss.org/publications/the-military-balance/the-military-balance-2019
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Iran’s 
Strategic 

Depth

Source: University of
Texas Libraries, Iran 
Maps, The University 
of Texas at Austin, 
https://legacy.lib.utexa
s.edu/maps/iran.html
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Range of Iran’s Air Power

Source: Abdullah Toukan and Anthony H. Cordesman, “GCC – Iran: Operational Analysis of Air, SAM, and TBM Forces,” August 20, 
2009, https://csis-prod.s3.amazonaws.com/s3fs-public/legacy_files/files/publication/090819_GCC_Iran_AirPower.pdf 176
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Iranian (Pars) 
View of Gulf Air Threat

Source: “Peace Alliance Winnipeg, “The US prepares 
for war with Iran,” January 20, 2012, 
https://www.peacealliancewinnipeg.ca/2012/01/the-us-
prepares-for-war-with-iran/
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Major Iranian UAVs

Source: DIA, Iran Military Power, Ensuring Regime Survival and 
Securing Regional Dominance, 67-68, November 2019.

UAVs are Iran’s most rapidly advancing air capability. Iran uses 
these versatile platforms for a variety of missions, including ISR and 
air-to-ground strikes. The IRGCASF is the primary operator of 
Iran’s growing fleet of UAVs, although most Iranian military 
services employ them.

Iran regularly conducts ISR flights along its border and littoral, 
including the Persian Gulf and Strait of Hormuz. 

The IRGCASF has also deployed various armed and unarmed 
UAVs to Syria and Iraq for ISR and strike missions to support 
counter-ISIS operations and the Syrian regime. 

In 2018, Iran for the first time employed UAVs to conduct long-
range, cross-border strike operations, using armed UAVs in concert 
with ballistic missiles as part of a retaliatory attack against ISIS in 
eastern Syria. 

Iran has also provided UAV platforms and technology to Hizballah 
and the Houthis to challenge its regional rivals. 
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Gulf SAM Defenses (Pre S-300)

Source: Digital Combat Simulator, 2019, https://www.digitalcombatsimulator.com/en/ 179
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Iranian Major Bases and SAM Defenses

Source: Iran Politics Club, “Iran Provinces and Defense Maps,” http://iranpoliticsclub.net/maps/maps12/index.htm 180
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DIA Assessment of Iran’s Changing Long-Range Land-Based Air Defense Systems and 
Surface to Air Missiles

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 68-71, November 2019.

Iran originally established the Artesh’s air defense force in 2008 as the KADHQ and renamed it the IRIADF in 2019. In 2008, air defense personnel were separated from the IRIAF to 
form an independent service within the Artesh, consistent with Tehran’s goal to expand defense missions in response to a perceived increase in air threats. The IRIADF maintains and 
operates most of the country’s air defense systems and has approximately 15,000 personnel.

As the KADHQ, the force was previously responsible for overseeing Iran’s air defenses at the national level and coordinating with the IRGCASF. In May 2019, Tehran elevated the 
KADHQ to a higher echelon command and rebranded the remaining Artesh air defense service as the IRIADF, separating the national C2 responsibilities from the force. 
The supreme leader appointed Artesh Commander Major General Abdolrahim Musavi to also serve as commander of the KADHQ, raising it to the Artesh HQ level. Former KADHQ 
Commander Brigadier General Alireza Sabahifard was retained as the IRIADF commander. 

…The IRGCASF also maintains its own air defense assets and mission—conducted in parallel, but coordinated with the IRIADF and KADHQ. The IRGC has been involved in the 
domestic development and production of many recent Iranian SAM systems—such as the Raad 
series, Sayyad series, Tabas, and Third of Khordad—which reportedly have multi-target capabilities and ranges up to 120 kilometers.

In June 2019, the IRGCASF used a Third of Khordad SAM system to shoot down a U.S. RQ-4 UAV in international airspace over the Strait of Hormuz. This followed an Iranian 
attempt to shoot down a U.S. MQ-9 UAV in international airspace over the Gulf of Oman  a week earlier.
…The IRIADF operates Iran’s most capable air defense system, the SA-20c, which Russia sold to Iran in 2016. This system is highly mobile and designed to defend against aircraft, 
ballistic missiles, and cruise missiles. Iran is most likely to use the SA-20c to protect its most critical infrastructure, such as its nuclear sites and Tehran. Most of Iran’s other SAMs are 
a mix of U.S., Russian, and Chinese legacy systems, including the long-range SA-5, medium-range I-HAWK and CSA-1, and short-range SA-15 and Rapier. 

In addition to procurements from abroad, Iran has invested heavily in domestically developing and producing SAMs, radars, and C2 systems. Iran is developing the long-range Bavar-
373 SAM system, which it claims is more advanced than the Russian S-300. Iran has also undertaken a number of projects to domestically improve its legacy SAMs, including the 
Mersad, a medium-range air defense system that improves the tracking and engagement range of the U.S.-made I-HAWK SAM.387 Iran has also worked extensively to upgrade its 
legacy C2 systems to a modern, software-based system.

…Iran’s typical annual national-level air defense exercise is called DEFENDERS OF THE VELAYAT SKIES. The event usually involves testing and live fires of variety of SAMs, 
radars, and ISR and EW equipment, along with a small contingent of aircraft, to exercise a large-scale defense of Iranian airspace 
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DIA Assessment of Iranian Long-Range Land-Based Air Defense Systems and Surface 
to Air Missiles

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 68, November 2019. 182
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Comparing the Missile Forces on Each Side
The slides in this section provide a rough comparison of Arab and Iranian missile forces that shows the full range of missile forces on each side 
– less some precision guided air missiles. The current unclassified or open source data are limited in coverage and quality, but Iran’s lead is 
clear.
Such comparisons disguise some of the key differences between Iran and its Arab neighbors because so many of Iran’s systems are in the 
developmental stage or are being modified. Iran also often distorts its claims about new and existing missile systems for propaganda purposes.
In general, however, the Arab side has actively pursued air launched precision strike systems and land-based surface-to-air missile defenses 
while Iran has pursued a wide mix of ballistic missiles, cruise missiles, drones, and artillery rockets – some of which it has transferred outside 
the Gulf area to the Hezbollah, Iraqi PMFs, and the Houthi.
Saudi Arabia and the UAE have acquired long-range precision air strike systems like the Storm Shadow or SCALP-EG, developed in 1994 by 
Matra and British aerospace, then manufactured by MBDA. It has a range of 300 nm or 560 km, a 460 kg warhead, an inertial, GPS, and 
Terprom terminal guidance. This system is being upgraded and will acquire an inflight retargeting capability. 
Saudi Arabia also has a small Strategic Missile Forces with upgraded Chinese SSMs. They are deployed in four-five underground ballistic 
missile bases whose missile deployments and readiness are unclear. 
Wikipedia estimates indicate such Saudi forces have some 30 aging Chinese DF-3 (CSS-2, Dongfeng) liquid fueled, conventionally armed 
missiles delivered in the late 1980s with 2,150 kg conventional high-explosive warheads, and (a maximum range of 4,000 km. About 30+ 
missiles and 9-12 transporter erector launchers (TEL) were reportedly delivered in 1988, however, no known test-launch has been made in the 
country. Saudi Arabia publicly displayed them for the first time in 2014. Its guidance platform has an optimal CEP of 300 meters, but its actual 
performance limits its use to striking area targets and it lacks anything approaching precision strike capability. 
Saudi Arabia also has some Chinese DF-21 conventionally armed, solid fueled missiles it bought in 1987. The number of missiles and their 
launch systems is unclear, although the DF-21 is normally deployed on TELs and highly mobile and dispersible. Some reports claim a 30-
meter CEP, but this again is the theoretical accuracy of the guidance platform. In practice, it has limited real-world precision strike capability –
if any.
Several Gulf states have actively sought to buy cruise missiles and have some limited unmanned combat aerial vehicle (UCAV) capability. 
Their actual progress in acquiring such systems is unclear.
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Arab Gulf Missile, Rocket, and Missile Defense Forces - I
Based on IISS 2020 Military Balance Estimate

Bahrain
Army Surface-to-Surface Launchers
SRBM • Conventional MGM-140A ATACMS (launched
from M270 MLRS)
Air Defense
Medium-range 6 MIM-23B I-Hawk
Short-range 7 Crotale
Point-defence 9K338 Igla-S (SA-24 Grinch) (reported)
Iraq
Air Force
UNMANNED AERIAL VEHICLES • CISR Heavy 10 CH-
4†
AIR-LAUNCHED . ASM AGM-114 Hellfire
BOMBS
Laser-guided GBU-12 Paveway II
INS/GPS-guided FT-9
AIR DEFENCE SAM
Short-range 24 96K6 Pantsir-S1 (SA-22 Greyhound)
Point-defence M1097 Avenger; 9K338 Igla-S (SA-24
Grinch)

Kuwait
Army
MRL 300mm 27 9A52 Smerch
Air Defense Command
AIR DEFENCE: 1 SAM bde (7 SAM bty with MIM-104D 
Patriot PAC-2 GEM); 1 SAM bde (6 SAM bty with 
Skyguard/Aspide)
EQUIPMENT BY TYPE
52: Long-range 40 MIM-104D Patriot PAC-2 GEM
Short-range 12 Aspide with Skyguard
Oman
Air Force
2 sqn with Rapier; Blindfire; S713 Martello
Qatar
Army
SURFACE-TO-SURFACE MISSILE LAUNCHERS SRBM 
Conventional 2 BP-12A (CH-SS-14 mod 2)
1 bty with 3 quad lnchr with MM40 Exocet AShM
Air Force
AIR DEFENCE • SAM Long-range MIM-104E/F Patriot 
PAC-2 GEM-T/PAC-3

Saudi Arabia
Strategic Missile Force
IRBM 10+ DF-3 (CH-SS-2) 
(service status unclear)
MRBM Some DF-21 (CH-SS-5 –
variant unclear) (reported)
Army
220mm 3+ TOS-1A MRLs
Air Defense Forces
SAM: Long-range 108 MIM-
104D/F Patriot PAC-2 GEM/PAC-
3
Medium-range 128 MIM-23B I-
Hawk
Short-range 181: 40 Crotale; 141 
Shahine

Source: IISS, “The Military Balance 2019,” 348-352, https://www.iiss.org/publications/the-military-balance/the-military-balance-2019 186

https://www.iiss.org/publications/the-military-balance/the-military-balance-2019


Arab Gulf Missile, Rocket, and Missile Defense Forces - II 
Based on IISS 2020 Military Balance Estimate

Air Force
UNMANNED AERIAL VEHICLES
CISR • Heavy some Wing Loong 1 (GJ-1) (reported);
some CH-4
ISR • Medium some Falco
AIR-LAUNCHED MISSILES AShM AGM-84L Harpoon Block II
ARM ALARM
ALCM Storm Shadow
UAE
Army
16 bn with MIM-23B I-Hawk/Shahin
4 bn with S-300PMU2 (SA-20 Gargoyle)
5 sqn with FM-80 (Crotale); Rapier; S-75M Volkhov (SA-
2 Guideline); S-200 Angara (SA-5 Gammon); 9K331
Tor-M1 (SA-15 Gauntlet)
Weapons: SAM 546+: Long-range 42+: 10 S-200 Angara (SA-5 Gammon); 32
S-300PMU2 (SA-20 Gargoyle); Bavar-373
Medium-range 195+: 150+ MIM-23B I-Hawk/Shahin; 45
S-75 Dvina (SA-2 Guideline); Talash/15th Khordad
Short-range 279: 250 FM-80 (Crotale); 29 9K331 Tor-M1
(SA-15 Gauntlet)
UNMANNED AERIAL VEHICLES
ISR • Medium Seeker II

Air Force
UNMANNED AERIAL VEHICLES
CISR • Heavy Wing Loong I; Wing Loong II
ISR • Heavy RQ-1E Predator XP
AIR-LAUNCHED MISSILES
Hakeem 1/2/3 (A/B)
ARM AGM-88C HARM
ALCM Black Shaheen (Storm Shadow/SCALP EG variant)
INS/SAT guided Al Tariq Laser-guided GBU-12/58 Paveway II Bombs
Air Defense Force
2 AD bde (3 bn with MIM-23B I-Hawk; MIM-104F
Patriot PAC-3), 3 (short range) AD bn with Crotale; Mistral; Rapier; 
RB-
70; Javelin; 9K38 Igla (SA-18 Grouse); 96K6 Pantsir-S1
2 SAM bty with THAAD
Weapons: Medium-range MIM-23B I-Hawk; MIM-104F Patriot
PAC-3
Short-range Crotale; 50 96K6 Pantsir-S1
Point-defence 9K38 Igla (SA-18 Grouse); RBS-70;
Rapier; Mistral
MISSILE DEFENCE 12 THAAD

Source: IISS, “The Military Balance 2019,” 348-352, https://www.iiss.org/publications/the-military-balance/the-military-balance-2019 187
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Iran Missile and Missile Defense Forces – I
Based on IISS 2020 Military Balance Estimate

IRGC
Surface-to-Surface Missile Forces 
ε1 bde with Shahab-1/-2; Qiam-1
ε1 bn with Shahab-3
Surface-to-Surface Launchers
MRBM • Conventional up to 50: Shahab-3 (mobile
& silo); some Ghadr-1 (in test); some Emad-1 (in test);
some Sajjil-2 (in devt); some Khorramshahr (in devt)
SRBM • Conventional up to 100: some Fateh 110;
Some Khalij Fars (Fateh 110 mod ASBM); some Shahab-
1/-2; some Qiam-1; some Zelzal
GLCM • Conventional some Ya’ali (Quds-1)
Unmanned Aerial Vehicles
CISR • Heavy Shahed 129
ISR • Medium Ababil 3; Mohajer 4; Shahed 123
Missile Ships & Craft
PBFG 56:
5 C14 with 2 twin lnchr with C-701 (Kosar)/C-704

(Nasr) AShM
10 Mk13 with 2 single lnchr with C-704 (Nasr) AShM,
2 single 324mm TT
10 Thondor (PRC Houdong) with 2 twin lnchr with
C-802A (Ghader) AShM, 2 AK230 CIWS
25 Peykaap II (IPS-16 mod) with 2 single lnchr with
C-701 (Kosar) AShM/C-704 (Nasr), 2 single 324mm
TT
6 Zolfaghar (Peykaap III/IPS-16 mod) with 2 single
lnchr with C-701 (Kosar)/C-704 (Nasr) AShM
Air Defense Forces
Medium-range Ra‘ad/3rd Khordad; Talash/15th Khordad
Point-defence Misaq 1 (QW-1 Vanguard); Misaq 2
(QW-18)
Army
Surface-to-Surface Launchers
SRBM • Conventional ε30 CH-SS-8 (175 msl); Shahin-1/
Shahin-2; Nazeat; Oghab

Unmanned Aerial Vehicles
CISR • Medium Mohajer 6
ISR • Medium Ababil 2; Ababil 3; 
Mohajer 3; Mohajer 4;
Light Mohajer 2
Major Artillery  Rockets
240 mm19+: ε10 Fadjr 3; 9 M-
1985; 
330mmFadjr 5
Air Defense Missiles
Short-range FM-80
Point-defence 9K36 Strela-3 (SA-
14 Gremlin); 9K32
Strela-2 (SA-7 Grail)‡; Misaq 1 
(QW-1 Vanguard); Misaq
2 (QW-18); 9K338 Igla-S (SA-24 
Grinch) (reported);
HN-5A

Source: IISS, “The Military Balance 2019,” 348-352, https://www.iiss.org/publications/the-military-balance/the-military-balance-2019 188
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Iran Missile and Missile Defense Forces – II
Based on IISS 2020 Military Balance Estimate

Air Force ASM Missiles
AGM-65A Maverick; Kh-25 (AS-10 Karen); Kh-
25ML (AS-10 Karen); Kh-29L/T (AS-14A/B Kedge)
AShM C-801K
ARM Kh-58 (AS-11 Kilter)
BOMBS
Electro-optical guided GBU-87/B Qassed Bomb

Navy – Missile Ships
FSGM 2:  Jamaran (UK Vosper Mk 5 derivative – 1 more undergoing sea trials) 
with 2 twin lnchr with C-802(Noor) (CH-SS-N-6) AShM, 2 single lnchr with 
SM-1 SAM, 2 triple 324mm SVTT Mk 32 ASTT, 1 76mm
gun, 1 hel landing platform
FSG 5:
3 Alvand (UK Vosper Mk 5) with 2 twin lnchr with
C-802 (CH-SS-N-6) AShM, 2 triple 324mm SVTT
Mk 32 ASTT, 1 114mm gun
2 Bayandor (US PF-103) with 2 twin lnchr with C-802
(CH-SS-N-6) AShM, 2 triple 324mm SVTT Mk 32
ASTT, 1 76mm gun

PCFG 13 Kaman (FRA Combattante II) with 1 twin lnchr with C-802 
(Noor) (CH-SS-N-6) AShM, 1 76mm gun

Air Defense Force – Surface-to-Air Missiles
AIR DEFENCE
16 bn with MIM-23B I-Hawk/Shahin
4 bn with S-300PMU2 (SA-20 Gargoyle)
5 sqn with FM-80 (Crotale); Rapier; S-75M Volkhov (SA-
2 Guideline); S-200 Angara (SA-5 Gammon); 9K331
Tor-M1 (SA-15 Gauntlet)
EQUIPMENT BY TYPE
SAM 546+:
Long-range 42+: 10 S-200 Angara (SA-5 Gammon); 32
S-300PMU2 (SA-20 Gargoyle); Bavar-373
Medium-range 195+: 150+ MIM-23B I-Hawk/Shahin; 45
S-75 Dvina (SA-2 Guideline); Talash/15th Khordad
Short-range 279: 250 FM-80 (Crotale); 29 9K331 Tor-M1
(SA-15 Gauntlet)
Point-defence 30+: 30 Rapier; Misaq 1 (QW-1 Vanguard);
Misaq 2 (QW-18)

Source: IISS, “The Military Balance 2019,” 348-352, https://www.iiss.org/publications/the-military-balance/the-military-balance-2019 189
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The Changing Character of Iran’s 
Missile Forces
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The Changing Impact of Iran’s Missile Forces
This section illustrates the steady advances in Iran’s capabilities to deliver precision conventional strikes. Once again, the comparisons are 
limited by problems in the unclassified data now available, but they still display known actual major Iranian improvements whose impact on 
key targets is illustrated in the following section.
The detailed data on missile performance do, however, have critical limits that shape most unclassified reports and analysis. Almost none of
the data are based on actual tests and real-world specifications. Most range data are nominal, and do not reflect the actual payload and range-
payload capability of the missile.
Descriptions of the guidance systems and missile accuracy, in terms of CEP or any other metric, are often speculative and based on the optimal 
accuracy of the guidance system rather than actual missile performance. Virtually no data exist on reliability, although expert like Uzi Rubin 
have noted that this can be a serious problem. There has also been no open-source efforts to assess the actual character and lethality of the 
warhead versus assigning a nominal payload weight. 
Rubin has documented a wide range of Iranian advances in missile technology, clandestine imports from the West, precision guidance kits to 
convert rockets into precision guided missiles, inflatable decoy warheads, tailoring missile for uses by forces like the Houthi and Hezbollah, 
and advances in long range missiles like a precision version of the Khoramshar with 4,000 km range. He has also shown Iran’s links to the 
Quds 1 jet propelled UAV that the Houthi claimed to have used to attack Saudi Arabia on September 14, 2019.
Iran has deliberately increased the problems in assessing its missile forces by announcing different names for the same missile, claiming some 
missile developments that are not actually taking place, and claiming more progress than it has actually made. It has sometimes photo shopped 
missile salvo launchings, and faked demonstrations of accuracy by superimposing images like a military airfield over clusters of actual strikes 
after the fact. 
To put it bluntly, the current level of unclassified analysis of Iranian missile programs is unacceptable in an era of growing precision strike 
capability, but this situation can only be corrected if governments release far better data.

Source: For further discussion see Uzi Rubin, Operation “Shahid Soleimani": Iran's Revenge, Mideast Security and Policy Studies No. 170, BESA, February 2020; Iran's 
Missiles and Its Evolving "Rings of Fire, BESA, January 2020; and Trends in Middle East Missile Threats,  https://mail.google.com/mail/u/0/#search/Rusi?projector=1.Also 
see the CSIS Missile Threat Project, missilethreat.csis.org. work on Iran, https://missilethreat.csis.org/country/iran/. Recent reports included  Missiles and Rockets of 
Hezbollah, https://missilethreat.csis.org/country/hezbollahs-rocket-arsenal/ ; Interactive: The Missile War in Yemen, https://missilethreat.csis.org/missile-war-yemen/ , 
October 13, 2016 and Iranian Missiles in Iraq. December 11, 2019, https://missilethreat.csis.org/iranian-missiles-in-iraq/; Ian Williams, When Iran Attacks
https://missilethreat.csis.org/when-iran-attacks/ January 9, 2020. 191
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DIA Estimate of 
Iranian Missile

Profiles

Source: DIA, Iran Military Power, Ensuring Regime 
Survival and Securing Regional Dominance, 43, 
November 2019. ; and Shaan Shaikh, “Iran Unveils 
New Ballistic Missile," Missile Threat, Center for 
Strategic and International Studies, February 10, 2020, 
last modified February 10, 2020, 
https://missilethreat.csis.org/iran-unveils-new-
ballistic-missile

On February 9, Iran announced a new 
tactical ballistic missile designated the 
Raad-500 (“Thunder”). Iranian state 
media claims the missile is constructed 
with lightweight composite materials, 
weighing half of the preceding Fateh-110
system. The missile is additionally 
thought to feature a range of 500 km and 
an accuracy of 30 m CEP.
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Iran's Current 
Surface-to-Surface 

Missile Ranges

Source: Seth G. Jones, Iran’s Threat to Said Critical Infrastructure: The Implications of U.S.-Iranian Escalation,” August 5, 2019, 
https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation 194

https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation


DIA 
Estimate of 

Iranian 
Missile
Ranges

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 47, November 2019. 195



Shabab 3M 
Coverage

(1,000 kg 
Warhead, 

Maximum Range 
1,200 km)

Source: Abdullah Toukan and Anthony H. Cordesman, “The Gulf Military Balance in 2019: A Graphic Analysis,” CSIS, November 7, 2019, https://csis-
prod.s3.amazonaws.com/s3fs-public/publication/191122_Gulf_Military_Balance_Final.pdf 196
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DIA Assessment of Iranian Missile Forces (I)

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 30-33, November 2019.

Iran’s ballistic missiles constitute a primary component of its strategic deterrent. Lacking a modern air force, Iran has embraced ballistic missiles as a long-range strike 
capability to dissuade its adversaries in the region—particularly the United States, Israel, and Saudi Arabia—from attacking Iran. Iran has the largest missile force in the 
Middle East, with a substantial inventory of close-range ballistic missiles (CRBMs), short-range ballistic missiles (SRBMs), and medium-range ballistic missiles 
(MRBMs) that can strike targets throughout the region as far as 2,000 kilometers from Iran’s borders. Iran is also developing land-attack cruise missiles (LACMs), which 
present a unique threat profile from ballistic missiles because they can fly at low altitude and attack a target from multiple directions… 

Decades of international sanctions have hampered Iran’s ability to modernize its military forces through foreign procurement, but Tehran has invested heavily in its 
domestic infra- structure, equipment, and expertise to develop and produce increasingly capable ballistic and cruise missiles. Iran will continue to improve the accuracy 
and lethality of some of those systems and will pursue the development of new systems, despite continued international counterproliferation efforts and restrictions under 
UNSCR 2231. Iran is also extending the range of some of its SRBMs to be able to strike targets farther away, filling a capability gap between its MRBMs and older 
SRBMs. [For more details on UNSCR 2231, see Appendix J.] 

Iran can launch salvos of missiles against large- area targets, such as military bases and population centers, throughout the region to inflict damage, complicate adversary 
military operations, and weaken enemy morale. Although it maintains many older, inaccurate missiles in its inventory, Iran is increasing the accuracy of many of its 
missile systems. The use of improved guidance technology and maneuverability during the terminal phase of flight enables these missiles to be used more effectively 
against smaller targets, including specific military facilities and ships at sea. These enhancements could reduce the miss-distance of some Iranian missiles to as little as 
tens of meters, potentially requiring fewer missiles to damage or destroy an intended target and broadening Iran’s options for missile use. 

Iran’s more-accurate systems are primarily short range, such as the Fateh-110 SRBM and its derivatives. Iran’s longer-range systems, such as the Shahab 3 MRBM, are 
generally less accurate. However, Iran is developing MRBMs with greater precision, such as the Emad-1, that improve Iran’s ability to strike distant targets more 
effectively. Iran could also complicate regional missile defenses by launching large missile salvos. 

Iran lacks intermediate-range ballistic missiles (IRBMs) and intercontinental ballistic missiles (ICBMs), but Tehran’s desire to have a strategic counter to the United 
States could drive it to develop and eventually field an ICBM. Iran continues to develop space launch vehicles (SLVs) with increasing lift capacity—including boosters 
that could be capable of ICBM ranges and potentially reach the continental United States, if configured for that purpose. Progress in Iran’s space program could shorten 
a path- way to an ICBM because SLVs use inherently similar technologies. 

Iran has the largest and most diverse ballistic missile arsenal in the Middle East, with a substantial inventory of close-range ballistic missiles (CRBMs), short-range 
ballistic missiles (SRBMs), and medium range ballistic missiles (MRBMs) that can strike at targets  throughout the region up to 2,000 kilometers from Iran’s borders, as 
far as Israel and southeastern Europe. Iran’s missile force—the Al-Ghadir Missile Command (AGMC), which falls under the control of the IRGC Aerospace Force (IRG-
CASF)—serves as a critical strategic deterrent and a key tool of Iranian power projection. 
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DIA Assessment of Iranian Missile Forces (II)

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 43-47, November 2019.

The AGMC periodically conducts highly publicized national-level exercises demonstrating the capabilities and readiness of the force, often as part of the IRGC’s NOBLE 
PROPHET series of exercises. In 2017, Iran for the first time used the name EQTEDAR-E VELAYAT for its major AGMC exercise. These show-of-force events typically 
include publicized missile launches and statements highlighting Iran’s missile capabilities and deterrent posture. Prior exercises have showcased launches against a mock U.S. 
airfield and naval targets.
Iran has also used its missiles in combat on several occasions in recent years. In June 2017 and October 2018, Iran launched SRBMs from western Iran in high-profile strikes 
against ISIS targets in Syria. Iran conducted both operations in direct response to terrorist attacks in Iran, although some officials noted the attacks were also intended as a 
message to any of Iran’s potential adversaries. In September 2018, Iran launched SRBMs against Kurdish militant targets in Iraq, damaging the Kurdish Democratic Party of 
Iran (KDPI) headquarters.
Iran’s continued production of missiles and refinement of ballistic missile technology pose a growing threat to U.S. forces and allies in the Middle East. Tehran is also a major 
proliferator of ballistic missile technology to regional state actors and proxy groups. Although Iranian leaders emphasize self-reliance, Iran continues to depend on foreign 
suppliers for critical components and technology. 
Iran has an extensive missile development program, and the size and sophistication of its missile force continues to grow despite decades of counterproliferation efforts aimed 
at curbing its advancement. Iran continues to attempt to increase the lethality, reliability, and accuracy of its missile force. In recent years, Iran has unveiled SRBMs with 
increasingly greater range and precision as well as MRBMs with claimed accuracy and warhead improvements. Iran is fielding an increasing number of theater ballistic 
missiles, improving its existing inventory, and developing technical capabilities that could enable it to produce an intercontinental ballistic missile (ICBM).
… During a conflict, Iran probably would attempt to attack regional military bases and possibly energy infrastructure and other critical economic targets using its missile 
arsenal. Even with many of its missile systems having poor accuracy, Iran could use large salvos of missiles to complicate an adversary’s military operations RGCN 
FAC/FIAC attack a mock U.S. aircraft carrier during an exercise in 2015. in theater, particularly if some of Iran’s newer, more-accurate systems are incorporated. 
Close- and Short-Range Ballistic Missiles
Iran’s liquid-propellant SRBMs—the Shahab 1, Shahab 2, and Qiam-1—are based on Scud technology. The Qiam-1 has a range of at least 750 kilometers, and variants of the 
system have been used as part of Iranian strikes on ISIS in Syria. Tehran has also supplied extended-range Qiam-1 variants to the Houthis in Yemen. These missiles, launched 
mostly at Riyadh, Saudi Arabia, have flown to a range of more than 900 kilometers.
Iran’s solid-propellant CRBMs and SRBMs primarily consist of the many variants of the Fateh- 110 family of missiles. Most of these systems have ranges up to about 300 
kilometers, but Iran has unveiled a variant called the Fateh-313 with a 500-kilometer range. Iran has also advertised several variants of these missiles configured with different 
terminal seeker technologies, including electro-optical and antiradiation homing, which makes them capable of targeting ships. These systems—which include the Khalij Fars, 
Hormuz 1, and Hormuz 2—reportedly have ranges of about 300 kilometers.265 In September 2016, Iran unveiled the new Zolfaghar SRBM, a solid-propellant system with a 
700-kilometer range. Iran used these missiles in its 2017 and 2018 strikes against ISIS in Syria. 
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DIA Assessment of Iranian Missile Forces (III)
Iran has also developed short-range ASBMs based on its Fateh-110 system. Iran could use these ASBMs, in concert with its other countermaritime 
capabilities, to attack adversary naval or commercial vessels operating in the Persian Gulf or Gulf of Oman.
Medium-Range Ballistic Missiles 
The liquid-propellant Shahab 3 is the main- stay of Iran’s MRBM force. Iran has modified the Shahab 3, which is based on the North Korean No Dong 
MRBM, to extend its range and effectiveness, with the longest-range variant being able to reach targets at a distance of about 2,000 kilometers. 
In 2015, Iran publicized the first launch of a Shahab 3 variant—called the Emad-1—equipped with a maneuverable reentry vehicle (MARV), which could 
allow the system to strike targets up to potentially 2,000 kilometers away with near-precision accuracy. 
Iran has also conducted multiple launches of the solid-propellant Sejjil MRBM, which also has a range of 2,000 kilometers. Iranian officials have 
announced plans for an Emad-2 with greater precision as well as a new Sejjil variant, which can also be guided all the way to the target.
In September 2016, Iran claimed production of the new Khorramshar MRBM would begin in 2017. The Khorramshahr, which Iran states has a 2,000-
kilometer range, appears to be derived from North Korean Musudan technology..
Land-Attack Cruise Missiles 
In 2012, Iran announced the development of its first land-attack cruise missile (LACM), called Meshkat. In 2015, Iran displayed what it called the Soumar 
LACM, a ground-launched system that appears to be based on the Russian air- launched AS-15. 
Iran claims the Soumar has a 2,000-kilometer range. LACMs can provide Iran with a precision-strike capability up to MRBM ranges that could further 
complicate missile defenses. (It is a system that seems to have been developed after Iran acquired the KH-55, a Russian long-range nuclear-armed cruise 
missile, from the Ukraine).
Space Launch Vehicles 
Since 2008, Iran has launched multi-stage space launch vehicles (SLVs) that could also aid Iran’s development of longer-range ballistic missiles because 
SLVs use inherently similar technologies. 
Iran has conducted multiple launches of the two-stage, liquid-propellant Safir SLV, a mix of successes and failures. It has also launched the larger two-
stage, liquid-propellant Simorgh 
Selected Iranian Ballistic Missiles
SLV, which is designed to carry satellites higher into orbit and could also serve as a test bed for developing ICBM technologies. The Simorgh could be 
capable of ICBM ranges if configured as a ballistic missile.

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 30-31, 33, November 2019. 199



DIA Assessment of Iranian Space Program Impact on Missile Forces

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, November 2019, pp. 36-37.

Iran recognizes the strategic value of space and counterspace capabilities. Tehran claims to have developed sophisticated capabilities, 
including SLVs and communications and remote sensing satellites.
Iran’s simple SLVs are only able to launch microsatellites into low Earth orbit and have proven unreliable with few successful satellite 
launches. The Iran Space Agency and Iran Space Research Center—which are subordinate to the Ministry of Information and 
Communications Technology—along with MODAFL, oversee the country’s SLV and satellite development programs. Iran initially 
developed its SLVs as an extension of its ballistic missile program, but it has genuine civilian and military space launch goals.
Iran has conducted several successful launches of the two-stage Safir SLV since its first attempt in 2008. It has also revealed the larger two-
stage Simorgh SLV, which it launched in July 201 and January 2019 without successfully placing a satellite into orbit. The Simorgh could 
serve as a test bed for developing ICBM technologies.
Because of the inherent overlap in technology between ICBMs and SLVs, Iran’s development of larger, more-capable SLV boosters 
remains a concern for a future ICBM capability. In 2005, Iran became a founding member of the Asia-Pacific Space Cooperation 
Organization (APSCO), which is led by China, in order to access space technology from other countries. Iran’s counterspace capabilities 
have centered around jamming satellite communications and GPS, and Iran is reportedly making advancements in these areas…
Iran is also seeking to improve its space object surveillance and identification capabilities through domestic development and by joining 
international space situational awareness projects through APSCO.
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Iran Strategic Missile Inventory - Based on 2019 IHS Jane Estimate (I)

Source: Anthony H. Cordesman , “The Iranian Missile Threat,” CSIS, May 30, 2019. ; and IHS Markit, “Jane’s Sentinel Security Assessment – Strategic 
Weapon Systems,” April 2019. 

A 2019 estimate by the author based on data from IHS Jane's, another widely respected source, states that Iran has a major production facility in Parchin. It 
warns that many aspects of range and reliability are unclear, but that Iran has exported missiles to Iraq, Syria, and Yemen and states that Iran is establishing 
a missile production facility in Syria. It also notes that Iran has supplied Shahab (dubbed 'Burkan' by Houthi forces), Qiam-1 (dubbed 'Burkan-2' and 
'Burkan-2H'), and Soumar cruise missiles to the Houthi in Yemen.

The IHS Jane's brief states that Iran's Islamic Revolutionary Guards Corps Air and Space Force (IRGCASF) has the following five brigades:

• 15th Ghaem Missile Brigade, with short-range missiles such as the Fajr

• 5th Ra'ad Missile Brigade equipped with Shahab-3/-4, based in the Karaj area, northwest of Tehran

• 7th Al-Hadid Missile Brigade equipped with Shahab-1 and -2 (Scuds B and C) missiles, based in the Karaj area; and controls the Imam Ali Missile Site in 
Khorramabad, western Iran. IHS Jane's notes that North Korea supplied Iran with 6-12 Scud-B TELs and up to 200 missiles between 1987 and 1992, and 
that the US-based Federation for American Scientists estimated in 2008 that Iran possessed between 300 and 400 Shahab-1s and Shahab-2s armed with 
conventional warheads and distributed among 3-4 battalions.

• 19th Zulfiqar Missile Brigade, equipped with Nazeat and Zelzal short-range missiles, based in the Karaj area

• 23rd Towhid Missile Brigade, based at Khorramabad.

IHS Janes estimates that Iran's short-range missile holdings are separate, and include the Fateh, Shahab-1 and Shahab-2, and enhanced and modified 
variants of the original Scud-B and Scud-C systems. It also describes five different variants of the Fateh – including anti-ship, anti-radar, and 750 -kilometer 
range systems. It also reports that China sold up CCS-8 (M-7/Project 8610) short-range, road-mobile, solid-propellant, single-warhead ballistic missiles and 
30 TELs based on m modifications of the SA-2 to Iran in 1989. It is not clear they are still fully operational, but they have a 190 kg warhead, a 150 km 
range, and very poor accuracy. Iran calls them the Tondar 69. Some 90 missiles were delivered to Iran in 1992, and a further 110 may have been delivered 
later.
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Iran Strategic Missile Inventory - Based on 2019 IHS Jane Estimate (II) 

Source: Anthony H. Cordesman , “The Iranian Missile Threat,” CSIS, May 30, 2019. ; and IHS Markit, “Jane’s Sentinel Security Assessment – Strategic 
Weapon Systems,” April 2019. 

When it comes to Iran's longer-range missiles, the report indicates that the Nazeat 10 began to be tested in 2014 and is called an MRBM – although its range 
is unclear. It is felt to be more accurate than the Nazeat – although such reporting seems to focus on the guidance platform rather than missile tests.

IHS Janes indicates that its liquid-fueled Qiam missiles have been mass produced since 2011 and has a range of up to 700 km with a 650 kg payload. It also 
cites three different versions of the liquid-fueled Shahab missile – which is derived from the North Korean No Dong and exceeds the 1,000-kilometer range 
limit set by the UN. These versions include the Shahab-3A (Ghadr 101) with a range of 1,500-1,800 km, the Ghadr-1 with a range of 1,800 km, and Shahab-
3B (Ghadr 110) with a range of 2,000-2,500 km.

The Shahab is being replaced or supplemented by the more accurate Qadr F with a range of 1,600 km, the Qadr H with a range of 2,000 km and improved 
multiple re-entry vehicle, and the Qadr S with a range of 2,000 km with cluster munitions warhead.

The Khorramshar is said to still be in the test phase, and similar to the North Korean Hwasong-10 (KN-07) liquid-fueled missile with a maximum range of 
2,000 km. The Seiji-2 is estimated to be another longer-range solid fueled system with a range of 2,200 km with a 750 kg warhead. A third system called 
the Emad may be a modification of the Qadr and to have started delivery in 2016.Finally, Iran seems to be developing an ICBM called the Simorgh (Safir-
2) out of its Simorgh satellite launch system.

According to work by Jeffery Lewis of NTI, Iran also displayed new 1,000-km long-range ballistic missile called the Dezful in February 2019. Lewis notes 
that Major General Mohammad Ali Jafar, a former commander of the IRGC, called the missile as “an answer to Westerners ... who think they can stop us 
from reaching our goals through sanctions and threats,” and state that its purpose was to "“to protect our nation and the oppressed and downtrodden nations 
in the region that may ask for help from the Islamic Republic.”
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Beyond the Chronology, Examples of 
Iran’s Recent Use of Missile Forces
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Beyond the Chronology, Examples of Iran’s Recent Use of Missile Forces

This section provides maps and other data that provide tangible examples of Iran’s progress in attacking military and civil targets – progress 
that does not reflect the additional advances provided by Iran’s anti-ship/anti-fixed target naval forces that have been described in the previous 
analysis of asymmetric forces.
Work by experts like Uzi Rubin and those in the Missile Threat Project at CSIS highlight the extent to which Iran is not only developing more 
and more precision ballistic and airborne missiles, but conversion systems to give its existing missile more accuracy. The images provided in 
this section are only indicators of the steadily increasing Iranian capabilities to come.
At the same time, true precision strike capability requires extreme accuracy when conventional warheads are used, and the targets Iran has hit 
to date have been relatively exposed and large in comparison to the point of targets that are sometimes the “critical path” for major military 
systems and civilian infrastructure.
Iran’s recent success also needs to be kept in proportion. Some of the effectiveness of recent Iranian strikes has been the result of the misstep 
when Saudi Arabia and the United States did not deploy active missile defenses against precision ballistic and airborne missiles in the target 
area. Saudi Arabia also did not adopt passive defense measures to protect key components and rapidly shut down key systems to limit the 
system wide impact of a given strike. Presumably, the United States and Saudi Arabia are correcting these problems – at least in the form of 
missile defenses that cover both ballistic and cruise missile systems.
This scarcely means that the capability of rockets and missiles systems that only have accuracies that can hit larger area targets should be 
dismissed. Both previous chronology and sections, as well as this section, show the damage that even unguided artillery rockets can do –
attacks whose political impact often greatly exceeds the physical damage and casualties involved. 
Furthermore, no attack to date has shown what shipborne missiles can do to fixed targets, and what dual-capable anti-ship missiles can do 
against coastal targets and fixed facilities in the Gulf.
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The Missile War in Yemen

As of December 10, 2019, there had been 156 publicly 
reported intercepts of missiles fired from Yemen.
This map shows the relative intensity of missile- and 
missile defense-related activity across the Arabian Gulf 
which has occurred as part of the ongoing Yemen 
conflict. 
Beginning in June 2015, the bulk of these incidents have 
occurred along the Yemen-Saudi border around the cities 
of Jizan, Najran, and Khamis Mushait, but Houthi 
acquisition of longer-range missiles have also permitted 
attacks as far as Riyadh. Saudi and UAE 
Patriot missile defenses have intercepted a very high 
percentage of these launches, greatly limiting damage. 
Significant activity has also been seen around Al-Mohka 
and the Straits of Bab-al Mandab, where Houthi-Saleh 
forces have repeatedly fired antiship cruise missiles at 
both Emirati and U.S. naval vessels.

Source: Missile Defense Project, “Interactive: The Missile War in Yemen,” CSIS, October 13, 2016, https://missilethreat.csis.org/missile-war-yemen/
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Houthi Attacks versus Saudi Intercepts

Source: Missile Defense Project, “Interactive: The Missile War in Yemen,” CSIS, October 13, 2016, https://missilethreat.csis.org/missile-war-yemen/

As of December 10, 2019, there 
have been 156 publicly reported 
intercepts of missiles fired from 
Yemen.
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Houthi Missile, UAV, and Other Attacks on Saudi Infrastructure:
(Jul 2016-Jul 2019)

• Over 250 missile, unmanned aerial vehicle, 
and other attacks against critical infrastructure 
and other targets in Saudi Arabia over the past 
three years by the Iranian-linked Houthis. 
These numbers are likely low because there 
may be other attacks that are unreported in the 
press. 

• The attacks have included direct fire, 
explosives (including from unmanned aerial 
vehicles), guided missiles, and indirect fire 
(including mortars, rockets, ballistic missiles, 
and unidentified projectiles). 

• The vast majority of attacks were indirect fire 
(71 percent), and the most frequently targeted 
provinces in Saudi Arabia were Jazan (107 
attacks), Najran (79 attacks), and Asir (39)—
all near the Saudi Arabia-Yemen border.

Source: Seth G. Jones, “Iran’s Threat to Saudi Critical Infrastructure: The Implications of U.S.-Iranian Escalation,” CSIS, August 5, 2019, 
https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation 207
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Iranian Missile Attacks: 2017-2020

Source: Missile Defense Project, “Interactive: The Missile War in Yemen,” 
CSIS, October 13, 2016, https://missilethreat.csis.org/missile-war-yemen/

In June 2017, Iran launched six missiles into eastern 
Syria targeting Islamic States positions near Deir-
Ez Zour in retaliation for Islamic States attacks in 
Tehran. 
Iran carried out a similar attack against the Islamic 
State a year later in October 2018.
In September 2018, Iran launched seven Fateh-110 
missiles at the alleged headquarters of the Kurdistan 
Democratic Party of Iran and Democratic Party of 
Iranian Kurdistan in Koya, Iraq.
In September 2019, Iran launched coordinated 
attacks with unmanned aerial vehicles and cruise 
missiles against Saudi Arabia’s oil facilities at 
Abqaiq and Khurais. Showing a high degree of 
precision, the attacks temporarily halted production 
at the Abqaiq oil refinery, which supplies 5-7% of 
the world’s daily petroleum.
In January 2020, Iran bombarded U.S. troops in 
Iraq for several hours with as many as 22 ballistic 
missiles in retribution for the U.S. killing of Qasem
Soleimani. The attacks damaged U.S. facilities at 
the Al-Asad Air Base west of Baghdad, and left 
more than 100 U.S. service personnel with 
Traumatic Brain Injury.
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Iranian Precision Strikes on Abqaiq in September 2019

Source: Natasha Turak, “Detailed satellite photos show extent of ‘surgical’ attack damage to Saudi Aramco oil facilities,” CNBC, September 17, 2019, 
https://www.cnbc.com/2019/09/17/satellite-photos-show-extent-of-damage-to-saudi-aramco-plants.html ; and IHS Markit “Iran,” 84, 2019. 

In March 2015, Iran unveiled a cruise missile named Soumar. The missile retains several characteristics of the Russian-made Kh-55, six of which were acquired by Iran from 
Ukraine, but without the Ukrainian R95-300 turbofan engine the original terrain counter-matching (TERCOM) navigation system. The missile displayed did not appear to possess 
an advanced seeker head, suggesting that the navigation system is likely a mechanical inertial navigation system (INS) coupled with a GPS system. Other modifications to the 
original Kh-55 include a solid rocket booster rather than liquid, making it suitable for ground-launched rather than air-launched platforms. With a warhead of between 150 and 170 
kg and calculated cruise speed of Mach 0.7, the potential addition of the Soumar is viewed more as a substantial expansion of capabilities rather than a revolutionary enhancement 
of its missile arsenal.
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Uzi Rubin: Iranian Strikes on Ain al-Asad and Irbil Bases in Iraq: January 8, 2020  (I)

Source: Uzi Rubin, “Operation "Shahid Soleimani": Iran's Revenge,” Mideast Security and Policy Studies No. 170, BESA Centre, February 2020, https://besacenter.org/wp-
content/uploads/2020/02/170-MONOGRAPH-Rubin-Operation-Shahid-Soleimani-ENGLISH-FINAL.pdf

• Fourth time since 2018 that Iran took full responsibility for missiles fired from its territory against targets in Syria and Iraq. First time Tehran admitted a direct attack on US 
forces in the Middle East. Iranian or Iranian-inspired rocket and UAV attacks on northern Israel remained Unattributed...Last year’s sabotage and hijacking of oil tankers in 
the Persian Gulf were anonymous. Rocket and missile attacks on Saudi Arabia’s major cities…Iran's Revenge and oil installations were launched by Tehran’s proxy Houthi 
regime. The attack on September 14, 2019 on Saudi oil installations, while originating in southern Iran, was disguised as a Houthi operation originating from Yemen, with 
Iran denying it had anything to do with it.

• However, when the regime feels it can put up a convincing case for “justified retaliation,” it assumes full responsibility…This was the case on three occasions. Two missile 
strikes on ISIS forces in Syria were launched in June and October 2018, the first in retaliation for a lethal ISIS terror attack in Tehran and the second in retaliation for a no 
less lethal ISIS attack in Ahwaz. The third occasion was a September 2018 missile strike on a meeting of senior commanders of the KDPI.

• …operational aspects of the strike are still somewhat ambiguous. One of the main unknowns is the number of missiles fired and from where. According to the Iraqi Ministry 
of Foreign Affairs, a total of 22 were fired, of which 17 struck Ein Assad and the other five were aimed at the US base in Erbil. The Pentagon announced a total of 15 
missiles fired, of which 10 struck Ein Assad, one hit Erbil, and the other four failed (the destinations of the failed missiles were not specified). US Secretary of Defense Mark 
Esper corrected this to a total of 16 missiles fired, of which 11 struck Ein Assad. A leading American news magazine quoted an unnamed US official as saying no fewer than 
18 missiles had landed in Ein Assad.

• …One report says the missiles were fired in two waves about one hour apart. American troops in Ein Assad told reporters the missiles came in four waves about 15 minutes 
apart, and that the duration of the entire attack was two and a half hours. Taken literally, that would mean the missiles had dribbled in at a rate of one every 10 minutes—an 
obviously unlikely scenario.

• One possible explanation is that the number of launchers was smaller than the number of missiles, requiring time-consuming reloads…the Iranians should not have had any 
difficulty deploying enough launchers to fire all the missiles at one go. If they did deploy a smaller number of launchers, it could have been in the expectation of a US 
counterstrike and the desire to expose as few launchers as possible to possible destruction. Another possibility is that the operation was carried out from separate launch sites, 
and the lull between salvos reflected some difficulty in synchronizing fire. A further theory was suggested by a senior US general, who said the Iranians fired in waves to 
maximize American casualties. A defender… has no way of knowing whether the last missile to arrive is the last missile in the strike…

• …two types of missiles were used in the operation. One was the solid propellant Fatah 313, an advanced version of the Fatah 110 precision rocket with its range extended to 
500 km by replacing its steel structure with lightweight material. 
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Uzi Rubin: Iranian Strikes on Ain al-Asad and Irbil Bases in Iraq: January 8, 2020 (II)

Source: Uzi Rubin, “Operation "Shahid Soleimani": Iran's Revenge,” Mideast Security and Policy Studies No. 170, BESA Centre, February 2020, https://besacenter.org/wp-
content/uploads/2020/02/170-MONOGRAPH-Rubin-Operation-Shahid-Soleimani-ENGLISH-FINAL.pdf

• The other was the liquid propellant Quiam 2, a modernized Scud with its range extended to 700 km. The Quiam as it was unveiled in 2011 had mediocre accuracy, but the 
more recent version, the Quiam 2, is equipped with a GPS-guided warhead that gives it pinpoint accuracy. This version saw action in the September 2018 strike on ISIS 
headquarters in Syria… 

• …video clips released by Iran clearly show the takeoff of solid and liquid propellant missiles. Both types—the Fatah 313 and the Quiam 2—carry heavy warheads containing 
hundreds of kilograms of explosives.

• In the Quiam 2, the warhead breaks away from the missile’s body once the rocket motor shuts down. It detaches from the rocket body when the fuel is spent and continues its 
flight on its own. The spent rocket body falls short of the target by several kilometers.…debris of at least one or perhaps two spent Quiam 2 bodies was found in the desert 
about 40 km southeast of Ein Assad. This is incontestable evidence of the use of the liquid propellant rockets against the US base. The lack of spent bodies of the solid 
propellant Fatah 313 could indicate that none were used against Ein Assad, or—much more likely—that their warheads remained attached to the bodies and all hit the target 
together.

• the distance from the Omidiyeh air base—the origin of the Saudi oil installations attack—and Ein Assad is about 730 km, not much more that the claimed range of the 
Quiam. The shorter range of the Fatah 313 required a closer launch site. Thus, it can be speculated that the liquid propellant missiles were launched from Husiztan while the 
solid propellant ones were launched from Karmanshah, about 400km northeast of Ein Assad.

• …the Americans could not ignore the possibility that the missile strike might be accompanied by some kind of ground attack from pro-Iranian militias. For that reason, 
perimeter guards remained on duty throughout the attack. To better forestall a ground attack, the Americans lofted most of their Predator UAVs for reconnaissance missions 
above the base. Their operators stayed on duty inside aboveground, thin-walled control cubicles. The perimeter guards as well as the UAV operators were thus most 
definitely in harm’s way.

• …Reports about damage to equipment varied from “light damage” to one helicopter gunship destroyed and one UAV damaged…journalists were told by US troops that the 
most significant damage was to the fiber optics landlines linking the UAV controllers’ stations to the radio transmitters that communicate with the UAVs.

• …Ambiguity also surrounds the Iranian strike on Erbil. The Pentagon said it involved a single missile aimed at the US bases near Erbil’s international airport, but Kurdish 
sources report three missile impacts in the province of Iraqi Kurdistan—one near Erbil itself, but the others several tens of kilometers west of it, as if some missiles had 
overflown their target. Adding to the ambiguity, in his briefing, Gen. Hadjizadeh spoke of “attacking one single US base” and did not even mention Erbil in the list of 
culpable US bases involved in the killing of Soleimani. Yet another mystery here is why the same Iranian missiles that were so impressively accurate in Ein Assad failed to 
hit anything in Erbil, perhaps even missing it by tens of kilometers.
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Satellite Photo of Attacks on Ain al-Asad Air Base

Source: Nasser Karimi, Amir Vahdat and Jon Gambrell, “Satellite photos show damage to Ain al-Asad base after Iranian missile attack,” Associated 
Press, January 8, 2020, https://www.sfgate.com/news/article/Sattelite-photos-Ain-al-Asad-base-Iran-attack-14959198.php
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Source: Uzi Rubin, BESA; and Nafiseh Kohnavard “Iraq after Soleimani: 
What is the future for US troops BBC Persian, Union III airbase, Baghdad , 
24 January 2020, https://www.bbc.com/news/world-middle-east-51228954.

Descriptions of the attack differ. A spokesman for USCENTCOM said a 
total of 15 missiles were fired, with ten hitting the Ayn Al Asad airbase, 
one hitting the Erbil base, and four missiles failing to reach their target. 
U.S. Secretary of Defense, Mark Esper, later gave a similar estimate, 
saying 16 short-range missiles had been launched from three locations 
within Iran, with 11 striking Ayn al-Asad (instead of the prior estimate of 
10) Other sources reported that two targeted Erbil: one was said to have hit  
Erbil International Airport and did not explode, the other landed about 20 
miles west of Erbil. 

According to the Iraqi military, 22 missiles were fired between 1:45 a.m. 
and 2:15 a.m. local, 17 toward Ayn Al Asad base and five at Erbil 
According to U.S. troops at Al Asad, the first missiles landed at 1:34 a.m. 
and were followed by three more volleys, spaced out by more than 15 
minutes each. The attack was over by 4:00 a.m. Iran’s Tasnim News 
Agency reported that the IRGC used Fateh 313 and Quiam ballistic 
missiles in the attack and claimed that U.S. forces failed to intercept them 
because they were equipped with cluster warheads (a claim without any 
technical credibility). 

Work by Uzi Rubin indicates that the Quiam 2 (700 km range) and Fatah 
313 (500 km range) missiles were used, with 11 missiles assigned to Al 
Asad, nine of which impacted, and 6 of which struck close to their 
probable target. Five were fired at Erbil – only one of which came close. 
While Iran may have given Iraq some warning, the missiles were clearly 
intended to high populated targets, and the attacks showed that Iranian 
missiles had the necessary precision. The problem was reliability.
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Sample Damage to Ain al-Asad Air Base

Source: Scott Lucas, “Iran Daily: 34 US Troops Suffer “Traumatic Brain Injuries” in Jan. 8 Missile Attack, EA Worldview, January 
25, 2020, https://eaworldview.com/2020/01/iran-daily-34-us-troops-traumatic-brain-injuries-missile-attack/
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Sample PMF Rocket Damage to PMF Bases in Iraq on March 13, 2020 

Source: USCENTCOM, https://twitter.com/CENTCOM/status/1238444443709079552. 215
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Ian Richards: Iranian Strikes on Al Asad Base in Iraq: 5 January 8, 2020

Source: Ian Williams, “Uncomfortable Lessons: Reassessing Iran’s Missile Attack,” Missile Threat, CSIS Missile Defense Project, 
https://missilethreat.csis.org/uncomfortable-lessons-reassessing-irans-missile-attack/ ; and “Surviving was a miracle, Iran's missile attack on Iraq base,” interview with  
Al Asad base commander,” AFP, https://www.geo.tv/latest/267222-surviving-was-a-miracle-irans-missile-attack-on-iraq-base

• The missiles came in several waves separated in some cases by over an hour. This kind of volley staggering is reminiscent of artillery tactics in which an 
attacker tries to give a false impression that the bombardment has ended to coax the defenders out of their shelters only to resume the shelling with more 
deadly results. According to base commander Lt. Col Garland, “it was just enough time to make you feel safe. It was my opinion that it was intended to 
inflict casualties.”

• Iran did warn the Iraqi government approximately 90 minutes before its first missile salvo. 
• First hand accounts of the attack indeed depict a base largely locked down in survival mode. Base personnel went into shelters around 11:00 p.m. and did 

not emerge until around 4:00 a.m. the following day. Other troops took dispersed positions off base and in aircraft. Some soldiers remained above ground 
to protect the base against a possible ground attack, and a handful stayed in the unhardened containers to keep the base’s surveillance drones operating in 
the air.

• The operators, however, were unable to maintain drone operations during the attack. One of the pilots told journalists that an Iranian warhead struck the 
sleeping quarters next to the operation rooms, forcing the pilots to retreat to the bunkers. The attack also damaged the fiber wires connecting the pilot 
station to the communications equipment, severing their link from the aircraft above. 

• A study by RAND, for example, assessed that an attack with 50 ballistic missiles could render a major U.S. airbase unusable to large aircraft for a week.  
Until quite recently, conventional wisdom among many open-source missile analysts was that, while improving, the precision of Iran’s ballistic missiles 
remained too poor to cause this level of disruption to U.S. military operations. 

• A 2019 study assessed that a conventional ballistic missile would require achieving around 50 meters circular error probable, a measurement of missile 
accuracy, to be reliable against small or hardened military targets. The attack on Ain Al-Asad illustrates that Iran’s ballistic missiles have crossed that 
threshold, giving Tehran the potential capability to handicap the effectiveness of U.S. forces in the region.
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Gulf Vulnerability and the Regional Nature of  
“Mutually Assured Destruction” (MAD) 

(Illustrative Urban area, Infrastructure, and Petroleum Targets)
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The Arab-Persian Gulf version of MAD (Mutual Assured Destruction)
This section focuses on the vulnerability of the civil target base in the Arab Gulf states and Iran. It highlights key targets at risk to Iranian missile attack and Arab/US air and 
missile attack where a major conflict could lead to conventional strikes whose damage would be so severe that it would produce the regional equivalent of “mutually assured 
destruction.”

Iran can use its naval, air, and/or missile forces and proxies to attack ships anywhere in the Gulf, around the Strait of Hormuz, in the Gulf of Oman outside the Gulf, and in 
Indian Ocean waters near the Strait of Hormuz. It has long threatened to "close the Gulf" at the Strait of Hormuz, but its military exercises involve dispersing its naval of 
Revolutionary Guard forces broadly in the Gulf and around it.

Iran also does not have to launch a major war to exert military power. It can conduct sporadic, low-level attacks that do not necessarily provoke a major U.S. or Arab military 
reaction, but do create sudden risk premiums in petroleum prices and the equivalent of a war of attrition. Tankers are inherently vulnerable to relatively small anti-ship 
missiles, UCAVs, and attacks by submersibles and radio-controlled small craft filled with high explosives. Iran can plant "smart" mines in the bottom of tanker routes that can 
be set to detect the character of large tankers and combat ships and hone in on them, and they also can be set to arm at widely space intervals.

These methods of "hybrid" attacks can be carried by individual ships and dhows that are not part of Iran's armed forces, that do not have Iranian flags or operators wearing 
Iranian uniforms, and that cannot be directly tied to actions by the Iranian government. They can be operated by proxies like the Houthis or "false flag" groups made up for the 
occasion, and the Islamic Republic of Iran Navy (IRIN) and Islamic Revolution Guards Corps Navy (IRGCN) have established a growing presence in the Gulf of Oman based 
at Chabahar – to “prevent smuggling” – and in the Gulf of Aden and near Yemen to “deal with Somali pirates.”

Iran’s growing role in the Gulf of Oman includes basing for its Kilo submarines to reduce U.S. ability to track and cover their movements, and an IHS Janes assessment 
reports that Iran plans to establish three new bases on its Makran Coast on in the Gulf of Oman – one of which near Pasabandar (close to the Pakistani border) was completed 
in February 2017.

At the same time, outside extremist groups like ISIS can also carry out such attacks – potentially dragging Iran, the United States, and Arab states into some form of clash or 
war. No one cans safely assume that Iran is the cause in the absence of reliable intelligence or evidence. Even “implausible” Iranian denial can limit the military response of 
other states, particularly since virtually any such response risks triggering a far more serious conflict and an even more serious reduction in the flow of Gulf oil.

The Petroleum Threat to the Global Economy
Petroleum is a global commodity, and any serious risk or reduction in the supply affects prices everywhere in the world. As the maps that follow  – and those describing the 
flow in the previous section on The Global Importance of the Flow of Persian-Arab Gulf Petroleum Exports  – have shown, the Arabian Peninsula and the Gulf are critical 
sources of exports. Some 60-million barrels of oil plus product and natural gas normally move out of the Gulf by sea every day. While the volume of these Gulf petroleum 
exports varies over time and has recently been sharply reduced by the impact of the Coronavirus, the U.S. government's Energy Information Administration’s estimates note 
that the normal volume of exports rose by about 9% in the half-decade between 2011 and 2016. The EIA also notes that,
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• The Strait of Hormuz is the world’s most important chokepoint, with an oil flow of 18.5 million b/d in 2016. The Strait of Hormuz connects the Persian Gulf with the Gulf 
of Oman and the Arabian Sea, and in 2015 its daily flow of oil accounted for 30% of all seaborne-traded crude oil and other liquids. More than 30% of global liquefied 
natural gas trade also transited the Strait of Hormuz in 2016. At its narrowest point, the Strait of Hormuz is 21 miles wide, but the width of the shipping lane in either 
direction is only two miles wide, separated by a two-mile buffer zone.

• There are limited options to bypass the Strait of Hormuz. Only Saudi Arabia and the United Arab Emirates have pipelines that can ship crude oil outside of the Persian Gulf 
and have additional pipeline capacity to circumvent the Strait of Hormuz. At the end of 2016, the total available crude oil pipeline capacity from the two countries 
combined was estimated at 6.6 million b/d, while the two countries combined had roughly 3.9 million b/d of unused bypass capacity.

• The only options to this traffic by sea are a limited pipeline through Iraq to a port in Turkey that offers little real-world surplus capacity. There is another comparatively 
small Abu Dhabi Crude Oil Pipeline that can more 1.5 million barrels per day (MMBD) of crude to a point on the Indian Ocean Coast of the UAE where tanker loadings 
are almost as vulnerable as those in the Gulf.

• And finally, these is a bigger 4.8 MMBD Petroline (East-West Pipeline) through Saudi Arabia from Abqiaq near the Gulf to a port at Yanbu on the Red Sea. This pipeline 
has had less than 2.9 MMBD in surplus capacity in recent years. Even in a best case, this amounts to less than 20% of the petroleum that now flows daily out of the Gulf. In 
practice, however, Saudi Arabia already had to shut this pipeline down after an attack in mid-May 2019 when the Saudi Press Agency reported that it suffered limited 
damage from armed drones and a “terrorist and sabotage act.”

• The civil war in Yemen has given Iran considerable influence over the Houthi, and a growing potential to uses missiles, mines, or unattributable smaller boasts and ships to 
attack targets going south out of the Red Sea through the Bab el-Mandeb or north through the Suez Canal or Sumed Pipeline.

• The EIA reports that,

• The Bab el-Mandeb Strait is a chokepoint between the Horn of Africa and the Middle East and is a strategic link between the Mediterranean Sea and the Indian  Ocean. 
Located between Yemen , Djibouti, and Eritrea, it connects the Red Sea with the Gulf of Aden and the Arabian Sea. Most exports from the Persian Gulf that transit the 
Suez Canal and the SUMED Pipeline also pass through Bab el-Mandeb.

• An estimated 4.8 million b/d of crude oil and refined petroleum products flowed through this waterway in 2016 toward Europe, the United States, and Asia, an increase 
from 3.3 million b/d in 2011. The Bab el-Mandeb Strait is 18 miles wide at its narrowest point, limiting tanker traffic to two 2-mile-wide channels for inbound and 
outbound shipments. Closure of the Bab el-Mandeb could keep tankers originating in the Persian Gulf from reaching the Suez Canal or the SUMED Pipeline.

• The Suez Canal and the SUMED Pipeline are strategic routes for Persian Gulf oil and natural gas shipments to Europe and North America. Located in Egypt , the Suez 
Canal connects the Red Sea and the Gulf of Suez with the Mediterranean Sea. In 2016, 3.9 million b/d of crude oil and refined products transited the Suez Canal in both 
directions, according to data published by the Suez Canal Authority. Northbound flows rose by about 300,000 b/d in 2016, largely because of increased crude oil exports 
from Iraq and Saudi Arabia to Europe. Southbound shipments decreased for the first time since at least 2009, largely because of lower exports of petroleum products 
from Russia to Asia.
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• The 200-mile long SUMED Pipeline transports crude oil through Egypt from the Red Sea to the Mediterranean Sea. Crude oil flows through two parallel 42-inch pipelines 
that have a total capacity of 2.34 million b/d. The SUMED Pipeline is the only alternate route to transport crude oil from the Red Sea to the Mediterranean Sea if ships 
cannot navigate through the Suez Canal.

• Closure of the Suez Canal and the SUMED Pipeline would require oil tankers to divert around the Cape of Good Hope near the southern tip of Africa, which would add 
approximately 2,700 miles to the transit from Saudi Arabia to the United States. In 2016, 1.6 million b/d of crude oil was transported through the SUMED Pipeline to the 
Mediterranean Sea and then loaded onto tankers for seaborne trade.

The Threat to the U.S. Economy; Why "Petroleum Independence" Is a Myth

The United States has recently been a net importer of well under than two million barrels a day (MMBD) of petroleum, and less than 20% of its total imports have come from 
the Gulf. However, the United States pays global price for petroleum, and any crisis in supply increases U.S. prices just as much as in any other country in the world.

What is more important to the global and U.S. economy as a whole, however, is that Gulf petroleum exports move by sea to other critical developed and industrial economies 
– especially in Asia. These importing states include key “top 15” exporters to the United States like China, Japan, South Korea, Taiwan and Vietnam. Their exports to the U.S. 
now affect a much larger part of the U.S. economy than was the case with petroleum imports even when the United States was most dependent on direct U.S. petroleum 
imports.

The latest CIA and US Census Bureau data indicate that Asian countries alone normally provide some 28% to 30% of current U.S. imports – largely in the form of 
manufactured goods – and that they have a value that amounts to some 4-5% of the U.S. GDP. Seen from this perspective, U.S. energy "independence" is little more than an 
economic myth.

But Iran is vulnerable too: Petroleum and Mutual Assured Destruction

The other side of the coin is that Iran is just as vulnerable as any of the Arab petroleum exporting states. While its economy is more diversified, it is also poorer than most of 
its Arab Gulf neighbors and already suffers from U.S. sanctions and serious cuts in its petroleum exports. It cannot export meaningfully without shipping oil through the Gulf, 
and any attacks that affect tankers effectively means an attack on Iran’s tankers as well. As the maps and satellite photos in the next section show, Iran’s key export facilities 
are concentrated at Kharg Island. Iran’s revenues are also critically dependent on petroleum exports. 

The EIA estimated in January 2019 that, “Iran’s oil and natural gas export revenue was $33.6 billion in Fiscal Year (FY) 2015–2016, according to the International Monetary 
Fund (IMF), having decreased nearly 40% from $55.4 billion in FY 2014–2015. The sudden drop was the result of continued depressed export volumes and lower crude oil 
prices, which combined resulted in low total export revenue. In FY 2016–2017, oil and natural gas export revenue was estimated to have risen to $57.4 billion as crude oil 
export volumes rose following the implementation of the JCPOA.” Sanctions have sharply reduced these revenues, but have also affected all Iranian economic activity, and 
Iran remains dependent on keeping petroleum exports as high and profitable as possible. Iran is also dependent on oil and gas to meet virtually all of its rapidly increasing 
needs for domestic power.
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EIA reports that most of Iran’s crude oil production comes from the country’s southwestern onshore fields, where Iran Heavy and Iran Light grades are produced. This area 
accounts for about 85% of Iran’s total crude oil production capacity. Iran’s shipping terminals at Kharg, Lavan, and Sirri Islands – all located in the Gulf – handle almost all of 
Iran’s crude oil exports. Iran also has other terminals that handle mostly refined product exports and imports. Kharg Island, the largest export terminal in Iran, is located in 
the northeastern part of the Persian Gulf. Most of Iran’s crude oil exports are sent via Kharg, which includes a main terminal and a four–berth sea island (three of which are 
operational). The terminal processes all onshore production (the Iranian Heavy and Iranian Light Blends) and offshore production from the Foroozan field (the Foroozan
Blend). NIOC has reportedly upgraded the terminal to handle a maximum capacity of 7 million b/d.

• Lavan Island mostly handles exports of the Lavan Blend sourced from offshore fields. Lavan is Iran’s highest–quality export grade (35.2° API, 1.59% sulfur) and one of 
Iran’s smallest streams, with production volume of about 115,000 b/d in 2017. Lavan’s storage capacity is 5.5 million barrels and has a loading capacity of 200,000 b/d. 

• Sirri Island serves as a loading port for the medium–gravity, high–sulfur Sirri Blend that is produced in the offshore fields. Its storage capacity is 4.5 million barrels. 

• Refining: Iran has also expanded its domestic refining capacity to meet domestic demand for home, industry, and transportation needs. EIA reports that Iran’s total crude 
oil distillation capacity was slightly more than 2.2 million b/d as of December 2017.

• Oil Pipelines: Iran has an extensive domestic oil pipeline network including 19 crude oil and product pipelines ranging in length from 93 miles to 525 miles. Iran’s longest 
pipeline is the product line that runs between Rey and Mashahad. It transports oil between Ahavaz and Rey and supplies feedstock to the Tehran, Arak, and Tabriz 
refineries. In addition, a new 36–inch condensate pipeline (Assaluyeh-Bandar Abbas) ships feedstock from Assaluyeh to the new PGS refinery. Iran’s future plans include 
construction of three additional petroleum product pipelines, including a new line that will transport gasoline throughout Iran from the Persian Gulf Star (PGS) refinery.

• Natural gas shipments: Natural gas distribution is also a critical target. EIA reports that Iran only accounts for about 1% of global natural gas pipeline trade and is not yet 
a significant natural gas exporter, but Iran’s use of natural gas in enhanced oil recovery (EOR) has increased 56% between 2007 and 2017. South Pars is Iran’s largest field 
by production volume, with approximately 55% of Iran’s production…other major sources of Iran’s natural gas production include the Tabnak, Nar, Kangan, Homan, and 
Shanoul fields. Iran is the world’s fourth–largest consumer of natural gas after the United States, Russia, and China. The largest share in the electric power sector (32%), 
followed by the residential and commercial sector (29%) and the industrial sector (27%). 
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Relative Targeting and Counter-Targeting Capability

• The United States can provide advanced, satellite-assisted target and battle management systems with limited cyber vulnerability and
some redundancy. The United States has advanced UAVs, airborne platforms, ELINT, and other IS&R assets. Some Arab states – Saudi
Arabia and the UAE – have some of these capabilities. Iran is seeking to develop them.

• Targeting mobile systems, sensors, and offensive missiles remains a key issue. The level of real-world advances in radar and IR remains
classified.

• Cyberwarfare is an issue.
• Iran and the Arab Gulf states do not, however, require such systems to target many fixed facilities. They have actively analyzed and

targeted critical nodes in each other’s petroleum, civil, and fixed military facilities since at least the early years of the Iran-Iraq War.
• Key civilian and military facilities in the Gulf and MENA region are known targets. GPS coordinates have probably been acquired and

catalogued, sometimes down to the individual critical component or system – or at least to a given building or location. High cost, critical
node, and long lead time repair requirements are well known at the technical level, and some open literature discusses them in detail.

• Extensive commercial satellite coverage of fixed civilian and military facilities.
• Iran now relies heavily on drones and human intelligence. May acquire satellite capability for dynamic IS&R coverage.
• Arab dynamic IS&R coverage and targeting capability in dealing with mobile military forces is limited. Drone and other IS&R

capability is improving in some countries but is still limited without U.S. or other outside assistance and coordination.
• Israel has advanced IS&R capabilities.
• Uncertain and divided Arab use and modernization of AWACs and airborne sensor systems.
• Key ground-based radars are limited in number, isolated or poorly netted between countries, and have major potential vulnerabilities.

Gaps in low altitude and other aspects of air and missile coverage.
• Iran does have extensive optical fiber nets.
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Major Gulf-Wide Petroleum Targets

Source: Reza Dehgani, “Continental Shelf Delimination in the Persian Gulf,” 2009, 
https://www.un.org/depts/los/nippon/unnff_programme_home/alumni/tokyo_alumni_presents_files/alum_tokyo_dehghani.pdf 223
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Broader Gulf 
Energy 

Infrastructure

Source: EIA, “International Analysis- Saudi 
Arabia,” 
https://www.eia.gov/international/overview/
world
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Petroleum Targets Near Strait of Hormuz

Source: Diercke, “Arab States of the Persian Gulf, http://www.diercke.com/kartenansicht.xtp?artId=978-3-14-
100790-9&stichwort=Iran&fs=1 225
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Major Iranian 
Petroleum Targets

Source: University of Texas Library, “Iran,” 
http://legacy.lib.utexas.edu/maps/iran.html
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Key Factors Shaping the Gulf Equivalent of “Mutual Assured Destruction”

• Extreme dependence on security of petroleum exports, power, water supplies, and critical imports.
• Higher levels of escalation may produce critical economic damage even with the best missile defenses, and an asymmetric naval-missile-

air war in the Gulf and the outside region could have critical strategic effects.
• Only Saudi Arabia, Iran, and Iraq have significant potential strategic depth. All countries but Yemen are hyper-urbanized.
• Actual damage levels are only part of the problem. Populations may panic, foreign labor may leave, maritime and air traffic may halt 

or sharply decline because of potential threats.
• Area is hyper-urbanized. Extreme population density in one city, in most countries, and in each of the Emirates.
• Key civilian facilities in the Gulf and MENA region are known targets. GPS coordinates have probably been read and catalogued. 
• Have characterized importance and vulnerability of key infrastructure and petroleum targets since 1973, driven by Iran-Iraq War.

May now be down to GPS coordinates of long-lead, high value, critical path components. 
• Desalination plants are critical targets throughout the Southern Gulf with no alternative sources of supply in many cases. Most Iranian 

water purification plans are more remote, but also vulnerable.
• Nations have very diverse petroleum facilities, but all have critical path components, and links that are isolated by highly vulnerable 

countries.
• Electric power is also critical and power grids are isolated by country.
• Airports and seaport activity can be paralyzed by missile strike even if damage is limited. Some key roads have critical overpasses, 

vulnerable sections.
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Iran’s Kharg Island

Source: Tehran Times, “Super Tankers flocking to Iranian Island in post-sanction time” August 1, 2016, https://www.tehrantimes.com/news/404818/Super-
tankers-flocking-to-Iranian-island-in-post-sanction-time 228
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Nationwide Saudi Petroleum Targets

Source: U.S. Energy Information Administration, Iran, IHS Edition. 229



Saudi Ras Taura Main Facility

Source: Seth G. Jones, Iran’s Threat to Said Critical Infrastructure: The Implications of U.S.-Iranian Escalation,” August 5, 2019, 
https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation 230

https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation


Oil Tank Farm at Ras Tanura

Source: “Saudi Arabia promised more oil,” New York Times, https://www.nytimes.com/2018/07/04/business/energy-environment/oil-prices-opec.html 231
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Nationwide 
UAE Petroleum 

Targets

Source: EIA, “United Arab 
Emirates,” 
https://www.eia.gov/beta/intern
ational/analysis.php?iso=ARE
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Major Gulf 
Urban Areas, 

Seaports
and Tanker 
Terminals

Source: Graham Evans, “Persian 
Gulf,” Britannica, 
https://www.britannica.com/plac
e/Persian-Gulf
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Hostage Cities: Gulf Urbanization and Area Targets (2020)
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Gulf Desalination 
Facilities –

2009
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Gulf Desalination 
Facilities –

2013

Source: Byung Koo Kim and 
Yong Hoon Jeong, “High 
Cooling Water Temperature 
Effects on Design and 
Operational Safety of NPPS in 
the Gulf Region,.”
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Saudi Desalination Plant

Source: Seth G. Jones, Iran’s Threat to Said Critical Infrastructure: The Implications of U.S.-Iranian Escalation,” August 5, 2019, 
https://www.csis.org/analysis/irans-threat-saudi-critical-infrastructure-implications-us-iranian-escalation

• In 2009, leaked U.S. State Department 
diplomatic cables suggested that a 
hostile act against Saudi Arabia’s 
desalination plant at Jubail would force 
Riyadh to evacuate “within a week,” as 
the plant at that time provided Riyadh 
with over 90 percent of its drinking 
water.

• Ras al-Khair is now Saudi Arabia’s (and 
the world’s) largest desalination plant 
and is also vulnerable to an Iranian 
attack. 

• In one assessment, analysts noted that 
“every desalination plant built is a 
hostage to fortune; they are easily 
sabotaged; they can be attacked from 
the air or by shelling from off-shore; 
and their intake ports have to be kept 
clear, giving another simple way of 
preventing their operation.”

• Cyberattacks also present a serious 
threat to Saudi desalination plants like 
Ras al-Khair. 
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Major Air 
Facilities
Near the 

Gulf Coasts

Source: On the World Map, “Large 
Detailed Map of Persian Gulf with 
Cities and towns” 
http://ontheworldmap.com/oceans-
and-seas/persian-gulf/large-
detailed-map-of-persian-gulf-with-
cities-and-towns.html
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Satellite 
Photo of
Dubai
City

Source: NASA, “Dubai at Night,” April 2, 2012, https://www.nasa.gov/multimedia/imagegallery/image_feature_2211.html
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Qatari 
Energy 

Facilities

Source: U.S. Energy Information 
Administration, “Qatar,” 
https://www.eia.gov/international
/analysis/country/QAT
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Qatari 
NGL
Gas 

Train

Source: DalaNews, “Qatari Gas Train.”
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Regional 
Nuclear 

Capabilities 

Analysis by Dr. Abdullah Toukan. 242



The Need for Missile Defense?
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Iran and the Need for Missile Defense
This section focuses on Iran and the need for missile defense. U.S. defense planners have been examining the need to create effective missile defenses
in the Gulf since at least Iraq’s first use of ballistic missiles against Iran during the Iran-Iraq War in the 1980s. Actual progress, however, has been slow
and has taken place on a country-by-country basis, rather than a part of an integrated effort to create effective regional defenses.
Israel has developed effective layered missile and rocket defenses for itself, but the defenses of our Arab strategic partners consist largely of limited
coverage by dual capable Patriot missile and air defense systems and surface-to-air missiles that provide some coverage against cruises missiles,
UCAVs, and drones. Meanwhile, Iraq, Oman, and Bahrain do not have a Patriot missile system.
The United States has deployed Aegis cruisers in the past on a contingency basis and has now deployed THAAD missile defenses to the region. Qatar,
Saudi Arabia, and the UAE have also bought THADD systems.
As yet, however, there are no clear plans to provide an integrated missile defense system for the region, and the deep divisions between Arab strategic
partners make it impossible to develop even integrated air defenses. This has become a critical issue for U.S. and partner defense planning. Iran has
already demonstrated that it can conduct precision strikes on key oil facilities in Saudi Arabia and accurate volleys of missile attacks on U.S. forces to
bases in Iraq.
It is clear that Iran can also exert considerable influence over the Houthi, the Hezbollah, and the Iraqi Popular Mobilization Forces to conduct attacks
with the missiles that it supplies to such forces. Moreover, it is clear that Iran is improving its air defenses using surface-to-air missile defenses like the
TOR-M and S-300 while also developing a range of conventionally-armed precision strike systems that range from air breathing drones and cruise
missiles to long-range ballistic missile systems that will be far more mobile and easy to shelter or disperse.
The past advantages that the United States and the Gulf Arab states gained from their high levels of superiority in air defense systems – in both fighters
and surface-to-air missile defense systems – are eroding. How much these advantages are eroding, and how quickly, is hard to determine because the
full nature of Iran’s evolving capabilities remain unclear with unclassified sources now also highly uncertain.
What is clear is that such threats do not – by themselves – create a need for missile defenses. That need also depends on the capability of overall system
architecture and on the capability of such defenses to defend against the full range of evolving missile and rocket threats at high and low altitudes that
can fly complex flight profiles and use decoys. Cost is also a critical issue, as is the real-world ability to intercept and kill incoming systems.
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These are areas where ideological advocates of missile defense and manufacturer claims are often based on designs or test programs that have been
sharply limited relative to their original requirement. Missile defense in probably no more of a liar’s contest than most other military systems, but this
scarcely sets a high standard of credibility.
It is also critical took look beyond ballistic missile defense. The United States has been slow to deploy both ballistic missile defenses but even slower
to focus on the kind of layered ballistic missile, cruise missile, rocket, and mortar defenses deployed by Israel. The United States is, however, making
progress. It is now deploying Patriot and Counter-Rocket, Artillery, Mortar (C-RAM) systems, and the Intercept Land-based Phalanx Weapon System
(LPWS) in the more threatened areas.
The United States is following Israel’s example in linking ballistic missile and SAM systems into a layered system with C-RAM and modifying C-
RAMs to include low cost focused lasers that provide increased range and decreased time-to-intercept over the gun. It is examining Directed-Energy 
(DE) capabilities to counter missiles that can damage a target using highly focused energy, including laser, microwaves and particle beams. Such 
targets not only include rockets, and shorter-range missiles, but also unmanned aircraft systems (C-UAS), counter intelligence, surveillance, 
reconnaissance (C-ISR) targets.
Other open source reporting indicates that the Phalanx radar-controlled rapid-fire gun contains a forward-looking infrared (FLIR) camera to allow a
soldier to visually identify these target threats before engaging the targets, and that the land version uses 20mm High-Explosive Incendiary Tracer,
Self-Destruct) ammunition, that explodes on impact with the target or on tracer burnout, reducing the risk of collateral damage from rounds that fail to
hit their target.
Gulf Arab progress has also been relatively slow and erratic, and it only focuses on buying missile defense weapons without examining the need for 
fully developed systems, the limits of regional versus nation systems, the need for layered defenses versus limited deterrent purchases, the trade-offs 
between different kinds of air and missile defense, investments in offensive missile systems as a deterrent, and investments for passive defense that 
need full examination. To date, most of the arguments for missile defense have failed to meet any of these criteria honestly and objectively.
Once again, creating an accurate estimate of Iran’s current and probable future precision strike capability is also critical in a region that provides some 
of the most vulnerable targets in the world. These include energy facilities that provide 21% of the world’s oil and large amounts of its liquid natural 
gas. They also include cities in some of most urbanized countries in the world, extremely vulnerable desalination plants – that provide critical sources 
of portable water to cities that have no other source of water – along with equally vulnerable electric power, air, and seaport facilities. 
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At the same time, Iran is vulnerable in many similar ways, and the previous analyses have shown that a mix of conventionally armed Iranian missiles –
and U.S. and Arab partner air and missile strikes – already are close to evolving to the point where they can act as “weapons of mass effectiveness” 
that effectively substitute for weapons of mass destruction. The casualties would be much lower, but the economic damage could effectively create the 
near-equivalent of MAD or mutually assured destruction.
These missile defense challenges are further compounded by Iran’s growing strategic presence in Syria and Yemen, by the uncertain strategic position 
and future of Iraq, by the challenges posed by continued extremist threats, and by the growing role of Russia, China, and Turkey in Gulf affairs. 
Moreover, the Iranian missile threat is greatly compounded by the growth of its asymmetric naval forces, by the increase of other threats in the Gulf, 
by Iran’s potential use of missiles, and by other forms of attack by foreign non-state actors.
So far, the United States and Arab partner response is unclear. The scale and nature of the U.S. commitment to the Gulf region is becoming less and 
less certain, and the self-destructive tensions between Qatar, Bahrain, Saudi Arabia, and the UAE – along with the uncertain role of Oman and Kuwait 
– create further major uncertainties as to what process will really be made in missile defense. 
Moreover, the growing tensions between Iran, the Arab Gulf states, and the United States have already led to significant clashes at low to moderate 
levels that warn that deterrence has weakened and that there is both a growing threat of long wars of attrition and escalation to much higher levels of 
conflict. This is particularly true because Iran is under intense pressure from U.S. sanctions and internal unrest, and the Arab partner states face a 
common need to fund major economic and social reform although they are already spending far more of their GDP on military forces than the United 
States – Oman, Qatar, Saudi Arabia, and the UAE are spending close to 10%. 
There is no easy way deal with so many complex and unstable variables, and much of the open literature and data now available are dated or uncertain. 
As a result, it seems better to present the range of key variables that now shape any net assessment of the present and future role of missile defense 
than to focus on a given set of scenarios with such uncertain data and constantly evolving changes. 

246



Evolving Gulf Missile Defense Needs in an Era of Growing Complexity 

• Real World Evolution of Missile Defense Capability, its Cost, and Effectiveness/Exchange Ratios
• Evolving overall Missile, UCAV, Drone, and Precision Air Strike Force Balance
• Rising Impact of Other Asymmetric and Conventional Forces
• Need to Shape Forces in the Face of Competing Security and Civil Economic Needs
• Cost of Given Force Elements – and Overall System – Relative to Priority
• Lack of Gulf Arab Unity, Common Strategy, plus Uncertain role of U.S. and Outside Powers, now

including Russia, China, and Turkey
• Iranian Exploitation of Non-State Actors, Other States
• Level of Mutual Deterrence, “Mutual Assured Destruction,” Impact on Willingness to Escalate
• Volley/Intense Exchanges versus Wars of Attrition
• Vulnerability, Target Base, Sensitivity to Attack
• Military versus Civilian Targeting; Real-Time Tactical versus Strategic Targeting
• Passive Defense Options
• Sanctions vs. Third Parties and “Proxies”
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THAAD vs.
Patriot

Source: Pakistan Defense, “Patriot PAC-3 
Successfully Intercept a Cruise Missile, 2012,  
https://defense.pk/pdf/threads/patriot-pac-3-
successfully-intercept-a-cruise-
missile.176196/page-2

THAAD and Patriot Pac-3 are 
complementary to each other. 
Patriot pac-3 intercepts 
aircraft/UAVs, and cruise missiles 
and a ballistic  missile in it's 
terminal stage of flight (in 
atmosphere), while THAAD 
intercepts a missile while it is in 
Stratosphere. 

So, if THAAD fails in intercepting a 
missile, Pac-3 might do that. 

UAE is acquiring Patriot pac-3, 
Patriot pac-2, THAAD and Pantzir-
s1 which makes its airspace fully 
protected.
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Missiles and Missile Defense from an Arab Gulf Perspective

Missile defense and conventionally-armed offensive missiles offer Arab Gulf states major potential advantages, but:
• Arab states may be more sensitive to risk of missile strikes and escalation than Iran at level of threats and wars of

influence, and potential escalation to major strikes on civilian facilities, and strategic economic damage.
• Primary military investment to date is in air offense and air precision strike. Collectively, Arab states now have major

advantage of Iran. Becomes massive if U.S. fully commits, but advantage erodes with advances in Iran’s missile forces.
• Initial Qatari, Saudi and UAE buys of missile defenses are not linked to any clear national system, much less integrated

theater defense.
• USCENTCOM has focused on missile defense since late 1980s, but no clear systems architecture is public.***
• Major investment issues arise in funding missile defenses and offensive missiles, compounded by U.S. and other

constraints on offensive cruise and ballistic missile sales.
• United States has deployed THAAD and Aegis cruisers but does not want to deploy a U.S. system to the region.
• Political and military divisions between Arab states, national civil vulnerabilities, lack of advanced battle management,

sensor, C4, space, cyberwarfare, and IS&R capability presents major problems without full U.S. or outside support. No
indication that Gulf Cooperation Council is advancing to provide a regional substitute.

• Oil wealth is relative in scale and in per capita terms for Bahrain, Oman, Saudi Arabia. UAE is divided, and Kuwait is
limited in scale.

• Other key Arab states – like Yemen, Jordan, Egypt – are not tied to GCC states. Syria and to some extent Lebanon are
tied to Iran. Iraq’s role is highly uncertain.

• Israel’s expertise in layered missile defenses and offensive missile capability still isolated. Russia and China are future
wild cards.
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Iran with 
S400

Source: Air Power 
Australia, “Airspace at 
Risk – Impact of S-
400/SA-21 Deployment,” 
https://www.ausairpower.
net/APA-Iran-SAM-
Deployment.html
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The Iranian Nuclear, Chemical, and 
Biological Risk
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The Iranian Nuclear Risk
This section highlights Iran’s ongoing nuclear programs and the potential cost-benefits of an Iranian acquisition of nuclear weapons and other 
weapons of mass destruction.
Iran has so far avoided any open declaration that it is returning to a nuclear weapons program. It denies U.S. and other charges that it retains chemical 
weapons, and no evidence has surface that it has a biological weapons program. The UN’s IAEA has, however, confirmed many of the Israeli charges 
that Iran retained some elements of a nuclear program after signing the JCPOA, although this seems to consider largely with the keeping the records 
and research data it had acquired in previous years. Iran has also also raised its level of uranium enrichment, centrifuge efforts, and capability, and it 
seems to have added enrichment activities at is mountain site at Fordow.
The IAEA remains the most objective source of reporting on such Iranian activities, and it has not as yet indicated that Iran has revived a weapons 
program, although it is increasing clear that Iran had approached the “breakout” point in enrichment and weapons design. There are no other clear 
post JCPOA indicators or claims that Iran is actively developing new nuclear, chemical, or biological weapons. There are, however, many steps Iran 
can take to develop actual weapons capabilities – short of an actual test – that can be extremely difficult to detect.
One key question is whether Iran has the same incentives to continue a nuclear program now that it is approaching a level of conventional precision 
strike capability that could do critical damage to fixed U.S. and Arab military and Arab civil targets in the Gulf. Threatening to go nuclear does give 
Iran some strategic leverage, but action can provoke preemptive strikes. Developing a nuclear-armed ICBM capability to strike the United States 
might act as a deterrent, but it might just as easily lead to preemptive strikes, and a nuclear exchange between the United States and Iran would 
probably destroy Iran as a state. Accordingly, just like threatening to close the Gulf can be more valuable than any real world effort to do so, 
threatening to go nuclear may give Iran some safe degree of leverage and deterrence, while any actual effort would be far more dangerous than it is 
worth.
In contrast, creating a clear capability to destroy critical Arab infrastructure with conventionally armed missiles is far less provocative and dangerous 
in terms of a U.S., Israeli, and even Arab preemption and retaliation. Moreover, Iran cannot go too far without potentially provoking the United States 
into guaranteeing extended deterrence to its Arab partners and Israel, or leading itself to a regional nuclear arms race that would raise the potential 
level of escalation from a major regional conflict to one with catastrophic new heights. Once Iran, the Arab Gulf states, and Israel all have have 
nuclear weapons, neither side is likely to have any practical way to “win.” That said, India, Pakistan, and North Korea have all proceeded to become 
nuclear powers. Risk often gets precedence over reason.
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As for Iran’s chemical and biological programs, the details remain highly uncertain. A DIA unclassified assessment in 2019 states that,
Iranian leaders have long been concerned about the threat of chemical and biological warfare because of the considerable loss of life from chemical weapons during 

the Iran-Iraq War. Iran is a States party to both the Chemical Weapons Convention (CWC) and the Biological and Toxin Weapons Convention (BWC), which ban the 
development, production, and stockpiling of certain chemical and biological agents. Iran publicly denounces the use of weapons of mass destruction (WMD), and Khamenei 
has reportedly issued a fatwa (Islamic legal ruling) against chemical weapons.

In November 2018, the United States found Iran noncompliant with its CWC obligations. Iran failed to declare its transfer of chemical weapons to Libya in the 1980s 
or its holdings of riot control agents, such as the tearing agent CR, and has not submitted a complete chemical weapons production facility declaration. The United States is 
also concerned that Iran is pursuing central nervous system-acting chemicals for offensive purposes. Although these chemicals have legitimate uses as pharmaceuticals, they 
can be lethal at certain doses.

DIA also notes that Iran has the largest underground  facility (UGF) program in the Middle East. Based on the central pillars of Iran’s passive defense doctrine, Tehran 
has invested heavily in constructing UGFs to conceal and protect critical military and civilian infrastructure throughout the country. Iran designed and built these facilities to 
support various aspects of its defense industries, key nuclear infrastructure, and military forces, including naval sites, missile bases, and equipment storage.

In late 2009, Ali Akbar Salehi, head of the Atomic Energy Organization of Iran (AEOI), stated Iran would build nuclear facilities in mountains as a response to 
international pressure for Tehran to abandon its nuclear ambitions. Iran houses portions of its nuclear program within deep tunnels and underground bunkers at locations 
such as Natanz and Fordow (Qom). However, both sites are subject to restrictions outlined in the JCPOA and closely monitored by the IAEA. UGFs support most facets of 
Tehran’s ballistic missile capabilities, including the operational force and the missile development and production program. Missile-related UGFs house weapons and 
equipment storage, underground basing of mobile missiles, and hardened launch sites… 

In recent years, Iran has used state media to broadcast the launch of ballistic missiles from underground launch chambers and showcase underground missile garrisons. 
Regional media also indicates Iran is aiding proxies in the Middle East by helping them construct underground missile production facilities.

Source: DIA, Iran Military Power, Ensuring Regime Survival and Securing Regional Dominance, 64-67, November 2019, pp. 38-39. 253



Iran’s shift Back to Uranium Enrichment as of 3.2020

Source: David E. Sanger and William J. Broad, “Iran Crosses a Key 
Threshold: It Again Has Sufficient Fuel for a Bomb,” NYT, March 3, 2020, 
https://www.nytimes.com/2020/03/03/world/middleeast/iran-nuclear-weapon-
trump.html?referringSource=articleShare. Also see IAEA Board of Governors 
NPT Safeguards Agreement with the Islamic Republic of Iran  Report by the 
Director General, GOV /2020/15 Date: 3March 2020. 

“In 2016, Iran shipped out of the country 97 percent of its stockpile of uranium fuel, enough to make 
more than 14 weapons. It stayed well below the one-bomb threshold through most of 2019, 
confining itself to a stockpile of 300 kilograms, or 660 pounds.

But now, in its effort to pressure Europe to undermine the American economic sanctions, Iran is 
back in the fuel-making business.

…The latest figures, contained in a confidential report to the agency’s 171 member states, show that 
for the first time since the nuclear accord went into effect, the country has surpassed 1,000 
kilograms, or 2,200 pounds, of uranium fuel enriched up to 4.5 percent. If further enriched, to 90 
percent, that is enough fuel to produce a single nuclear weapon, a step the Iranians insist they would 
never take.

… (A new IAEA) report gave an example of restraint. Iran, it said, currently has 5,060 centrifuges 
installed underground at its Natanz plant — the number the 2015 nuclear deal allowed. In storage, it 
also has many other centrifuges that its technicians could in theory fit into the deep bunkers of the 
Natanz plant, in the Iranian desert.

But the report also noted an increase in the number of the whirling machines at a smaller plant 
known as Fordow, which is buried under a mountain and extremely difficult to destroy. It said that 
Iran had installed 1,057 centrifuges there, and that 1,044 are now enriching uranium.

Under the 2015 agreement, Iran could enrich no uranium whatsoever at Fordow and instead was to 
turn the plant into an international center for esoteric science experiments. The Iranians first put that 
plan on hold and returned Fordow to its former role as an enrichment plant for uranium.

A second report from the atomic inspectors used unusually sharp language to fault Iran’s lack of 
cooperation in addressing a number of nuclear riddles. Starting in July, the report said, the atomic 
inspectors had repeatedly raised three issues on whether Iran was complying with its obligations 
under its nuclear safeguards agreement — a standard accord that makes it part of the world’s 
peaceful nuclear club.

Having received no answers, the report said, the agency had now told Tehran of its “serious 
concern” with the lack of clarifications and access to the sites
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Remaining Iranian Nuclear Facilities

No enrichment will be permitted at Fordo until 2031, and the 
underground facility will be converted into a nuclear, physics and 
technology center. The 1,044 centrifuges at the site will produce 
radioisotopes for use in medicine, agriculture, industry and 
science.
Iran had been building a heavy-water nuclear facility near the 
town of Arak. Spent fuel from a heavy-water reactor contains 
plutonium suitable for a nuclear bomb…Under the JCPOA, Iran 
said it would redesign the reactor so it could not produce any 
weapons-grade plutonium, and that all spent fuel would be sent 
out of the country as long as the modified reactor exists. 
Iran will not be permitted to build additional heavy-water reactors 
or accumulate any excess heavy water until 2031.

Source: Gregory White, “Map of the Day: The Iranian Nuclear Sites that will never get shut down,” Business Insider, June 9, 2010, https://www.businessinsider.com/map-of-
the-day-iran-nuclear-sites-2010-6

Iran had two facilities - Natanz and Fordo -
where uranium hexafluoride gas was fed into 
centrifuges to separate out the most fissile 
isotope, U-235. 
Low-enriched uranium, which has a 3%-4% 
concentration of U-235, can be used to produce 
fuel for nuclear power plants. "Weapons-
grade" uranium is 90% enriched.
In July 2015, Iran had almost 20,000 
centrifuges. Under the JCPOA, it was limited 
to installing no more than 5,060 of the oldest 
and least efficient centrifuges at Natanz until 
2026 - 10 years after the deal's 
"implementation day" in January 2016.
Iran's uranium stockpile was reduced by 98% 
to 300kg (660lbs), a figure that must not be 
exceeded until 2031. It must also keep the 
stockpile's level of enrichment at 3.67%.
By January 2016, Iran had drastically reduced 
the number of centrifuges installed at Natanz 
and Fordo and shipped tons of low-enriched 
uranium to Russia.
In addition, research and development must 
take place only at Natanz and be limited until 
2024.
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Hard Targets: Iran’s Fordow Facility

Source: David Albright, Sarah Burkhard, Frank Pabian, and Jack Toole, “Conversion of Fordow: Another Unfulfilled Hope of the Iran Nuclear 
Deal, Institute for Science and International Security, July 10, 2019. https://isis-online.org/isis-reports/detail/conversion-of-fordow-another-
unfulfilled-hope-of-the-iran-nuclear-deal 256
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The Uncertain Future Evolution of  
Missile Forces
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The Uncertain Evolution of  Missile and Missile Defense Forces 

This section uses a series of “bullets” to highlight the many key uncertainties explored through this analysis and that affect any effort to 
estimate even the short to medium term impact of missile developments. Each bullet is the potential subject of a major analysis, and one filled 
with uncertainty. Like the previous two major sections of this analysis, each illustrates the level of uncertainty as to the future uses of force, the 
scenarios for future conflict, and how the various regional military balances should be analyzed.
At the same time, the PMF rocket attacks on U.S. Forces in Iraq and the Iranian missile attacks have led the United States to make additional 
deployments of advanced versions of Patriot surface-to-air defense missiles and the Counter-Rocket, Artillery, Mortar (C-RAM) system, to 
provide missiles and shorter-range anti-rocket defenses and to concentrate U.S. forces where they can be more easily defended. It has also 
come under Congressional pressure to deploy the two Israeli Iron Dome batteries that Congress pressured the army to buy in spite of their lack 
of C4I/BM compatibility with U.S. systems.
Gulf Arab states have shown a major new interest in expanding or acquiring both cruises missiles and UCAV/UAVs, and missile defenses 
since the attacks in 2019, and the killing of General Soleimani in January 2020.
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Volley of What? What Mix of Threats? When?

Passive use of threat to influence or deter. Limited strike seeking to avoid escalation to major war. Deliberate or unplanned
escalation to high levels of conflict.
Older conventional missile strike.
Unguided conventional rocket strike.
Artillery strike: Rocket, tube, mortar.
Precision conventional ballistic missile strike (Level of precision? Reliability? Warhead lethality?)
Precision cruise missile, UCAV, drone strike (Level of precision? Reliability? Warhead lethality?)
Ship-launched missile targeted on land or surface target.
Air strike with precision guided weapon? (Storm Shadow).
Sabotage.
Land or marine/SOC raid?
Smart mines, mines, oil slicks.
Anti ship missiles and dual capable anti-ship missile platforms.
Submarine, submersible? Guided torpedo.
Swarming of smaller attack vessels, guided ship bomb.
War of Sanctions; Comparative Resources.
Role of third countries, non-state actors?
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What Gulf Missiles? Missile Defenses?

No meaningful netting of SAM defenses between countries; weak for air combat and IS&R. Iraq, Oman, Bahrain do not have major 
surface-to-air missile systems.
Uncertain Near-Term Buys/Deployments

• US THAAD Deployments? AEGIS cruisers/land follow-on?
• Saudi purchase of 44 THAAD launchers?
• Qatar’s purchase of two THAAD units, 12 launchers, 150 interceptors, two fire control and communications devices, two AN/TPY-2 radars and an early warning

radar at a cost of $6.5 billion?
• United Arab Emirates wants to purchase 48 THAAD missiles and nine program launchers, including support equipment, at a cost of $1.1 billion?

U.S. Coordinated?, GCC Coordinated?, Country-by-Country?
• Saudi-UAE? Qatar? Oman? Kuwait? Bahrain? US overlay?
• Combined Air Operations Center (CAOC) in Qatar? New U.S. or Joint command
• Linked to COAC/5th Fleet, and coverage of other conventional and asymmetric forces?

Future is integrated missile defense system, patchwork quilt, full spectrum air defense-cruise missile, ballistic missile? Aegis-Standard, 
THAAD, Patriot, S400/S300, Shahine? Other short range? Mix?

• Integrated or separate AC&W, missile warning systems? Dependence on U.S. as system integrator? Operational planning?
• Readiness? Training? Planning? Yemen war learning curves?
• Coverage: High value? Urban? Elite? Key military?

Offensive counter-missile capability?
• Offensive missile/air counterforce or counter value strike?

Extent of civil and passive defense?
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Probable Patterns of Deterrence, War Fighting, and Escalation
These developments do not mean that a U.S-led coalition could not achieve a decisive military defeat of Iran, or that the United States alone could not destroy much of 
Iran’s war fighting capability and economy. The Arab Gulf states can also reverse many of these trends if they can achieve some degree of real unity, preserve their 
alliance with the United States, develop effective missile defenses, and establish forces better tailored to countering Iran’s growing asymmetric warfare capabilities. They 
certainly have the ability to continue their outspending of Iran, and the balance would also shift in their favor if Iraq emerged as a real strategic partner – or even as a 
strong enough independent nation to deter and defend against Iranian pressure and influence.

At the same time, the Arab states are currently losing the decisive advantage that their investment in airpower gave them in striking against Iran between roughly the mid-
1990s and the present. Iran’s improving missile forces may soon give the advantage of being able to strike critical Arab civil targets and critical Arab and U.S. military 
point targets. If so, the end result may be a military balance where no country or combination of countries will want to escalate a conflict to the point where it threatens its 
own economy, endangers its long term ability to export the flow of petroleum out of the Gulf, and forces that country to deal with the cost of a major war.

The term “mutual assured destruction” has a very different meaning in the Gulf than in a superpower nuclear exchange, but high levels of mutual escalation will become 
increasingly  costly to each side. Moreover, any form of “victory” is becoming steadily more unlikely. 

As the United States learned in Iraq and Afghanistan, occupying another power – with a different culture and mix of values – is an immensely costly and uncertain affair. 
This would be as true, however, of any Arab occupation of Iran or an Iranian occupation of an Arab state. It would be particularly true for Iran simply because it has such a 
large territory, a well-established national identity, over 80 million people – not to mention it would require immense amounts of aid to recover from a truly major war. 
Iran may be able to transform itself, but trying to transform it from the outside seems like a recipe for turning any military victory into strategic defeat.

In short, it is far from clear that the ability to win a major war is the proper measure of the Gulf military balance. The Gulf needs the strategies and tactics of Sun Tzu, not 
Clausewitz. It is the ability to use military force to influence and intimidate, to support other state and non-state actors, and to carry out gray area operations that reflects 
the practical limits of how force can best be used in the region. Here, somewhat ironically, Iran’s other military weaknesses have forced it to learn how to best use its 
power within these limits. In far too many ways, the Arab states have learned to be fractured, divided, and dysfunctional while the United States has focused on 
counterterrorism, arms sales, and – increasingly so – reducing the burden of deploying to the region. 

The one key caution that must be applied to such a “rational bargainer” view of the balance is the “Sarajevo scenario.” The assassination of Archduke Franz Ferdinand 
demonstrates that one irrational and unpredictable action can create a domino effect to a major conventional war such as the First World War. As such, the possibility of 
war with Iran is not beyond the realm of possibilities, but as the following analysis suggests, it will be less likely to occur compared to conflicts executed at the gray zone 
level. 

Whatever strategy should be, history is far often the predictor on how to prevent major failures, limit escalation, calculate the risks in war, and operate in meaningful 
strategic terms. Given the history of war in the Gulf since 1980, it is dangerous to assume that anyone learns from history even if they do bother to remember it.
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And yet, events may also change behavior. The Coronavirus may have a massive future impact on how the Gulf state perceive their security challenges and the relative 
priority of civil versus national security expenditures. It may lead to cuts in U.S. deployments, Arab military expenditures and arms imports, and Iranian military 
expenditures and domestic military production. 

The United States saw a major rise in its future projected national debt and interest payments, driven by civil entitlements expenditures, even before the virus became an 
issue. The total costs of dealing with the impact of the virus may have a major impact on future U.S. spending in the Gulf region, on power projection forces, on aid, and 
all the other aspects of national security.

Key national economies affecting the balance were already “failed states” with weak or nearly bankrupt economies even before the virus began to have an impact. These 
included Iran, Iraq, Lebanon, Syria, and Yemen. There currently is no way to estimate how serious the impact of the virus will be, and the United States has continued to 
place new economic sanctions on Iran.

“Oil wealth” is very limited in terms of per capita income in many of the other Gulf states and the value of petroleum exports has varied sharply and unpredictably over 
time. This section warns that the wealthiest petroleum exporter in the Gulf – Kuwait, Qatar, Saudi Arabia, and the UAE – are spending very high percentages of their GNP 
on national security – some close to 10% – as is at least one less wealthy state: Oman. 

The Coronavirus has already sharply cut demand for petroleum and petroleum prices. Sustained cuts could force even the wealthiest states to reduce national security 
spending, arms imports, and efforts to reform their economies and cut their dependence on petroleum exports. As has been noted earlier, however, these trends are so 
uncertain, however, that any effort to estimate their impact now involves little more than speculative guesswork. This analysis warns that it is not possible to estimate the 
detailed impact of the Coronavirus, but they are certain to be all too real.

262




