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The Iranian Missile Threat 
to Air Bases
A Distant Second to China’s Conventional Deterrent
Jacob L. Heim

The Department of Defense faces a time of transition as it works to address 
today’s crises while preparing for tomorrow’s threats.1 One of the future con-
cerns for US forces comes from antiaccess/area-denial (A2/AD) capabilities, 

defined broadly as “the ability to blunt or deny U.S. power projection—across all do-
mains.”2 Within this broad definition, A2 capabilities compromise the ability of US 
forces to get to the fight whereas AD capabilities inhibit their ability to fight effec-
tively once they arrive.3 Some capabilities can be employed in both an A2 and an 
AD role. For instance, submarines could interdict forces as they attempt to deploy 
into a theater and could then shift to coastal choke points to deny US naval opera-
tions inside a theater. Discussions of A2/AD highlight a set of capabilities that could 
be employed in this manner, including cruise and ballistic missiles, quiet submarines, 
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sea mines, modern fighter aircraft, space and cyberspace assets, and surface-to-air 
missiles.4 Discussions of this threat generally cite multiple countries as potential 
A2/AD challenges, especially China and Iran.5

Grouping Chinese and Iranian capabilities within the same A2/AD rubric can ob-
scure important variation in the possible threat to US forces in different theaters 
unless accompanying analysis highlights those differences. This article uses an 
operational analysis of the risk to air bases from conventional theater ballistic mis-
siles (TBM) to illustrate how one critical component of the broader A2/AD threat 
can vary across theaters.6 This comparative analysis indicates that the threat to US 
operating bases in Southwest Asia (SWA) is significantly lower than the one they 
face in East Asia. The geography of SWA lessens the impact of the already weaker 
Iranian TBM capabilities. Iran could not significantly hold US air operations at risk 
outside 500 kilometers (km); therefore, it poses a more modest threat to those opera-
tions in the Persian Gulf than do Chinese TBMs in East Asia.7 The accuracy, pay-
loads, and ranges of the weapons in Iran’s ballistic missile arsenal are inadequate to 
seriously threaten US air operations, in part because US forces could operate from a 
large number of bases outside the worst threat ring (i.e., more than 500 km from 
Iran’s border).8 Even within 500 km, the threat posed by Iranian TBMs to air bases 
could be mitigated in a number of ways. For example, a prudent planner could 
avoid parking significant numbers of aircraft in the open, distribute parked aircraft 
across a wide area, and operate fighters from hardened air bases. In short, the Iranian 
ballistic missile threat to US air bases is exaggerated by the Iranians and likely to 
remain modest, relative to the threat those bases face in East Asia.9

This conclusion is reinforced by a secondary analysis that examines a worst-case 
future scenario. Even if Iran had China’s existing TBM capabilities, the geography 
of SWA gives the United States basing options that still would entail a significantly 
lower threat than the one from East Asia. Prudence requires that American defense 
analysts closely monitor Iran’s ballistic missile developments, but the superficial 
similarities between Iranian and Chinese capabilities should not blind them to the 
fact that the TBM threats in SWA and East Asia differ dramatically in both scope 
and quality. As a result of the more favorable geography and the potential adversary’s 
less advanced capabilities, the United States is and should remain capable of conduct-
ing air operations in SWA. These differences indicate that substantial regional variation 
can exist in the nature of A2/AD threats and that overuse of the A2/AD label can ob-
scure as much as enlighten if it is not accompanied by an appropriate analytical effort.

Overlooking regional variations in threats can cause a multitude of problems for 
American defense planners. First, they may overlook opportunities that exist in 
SWA. Basing fighters outside effective Iranian TBM attack could be a powerful com-
ponent of an American war plan, but one would first have to recognize it and then 
act upon it to create any benefit. By misdiagnosing the Iranian TBM threat, plan-
ners could overlook this opportunity. Second, misunderstanding the regional varia-
tion of threats can produce misallocation of resources. For example, if the threat to 
air bases is much severer in East Asia than in SWA, then that situation implies that 
scarce resources for improving the resilience of air bases should be spent first in 
East Asia.10 Finally, such misunderstanding can create an exaggerated sense of de-
cline in American power. If the proliferation of threats such as TBMs is uniformly 
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eroding the ability of US fighters to operate in the event of war, then this problem 
would imply a general decline in US power projection. If, however, the TBM threat 
to air bases is more heterogeneous across regions, then existing American power 
projection can remain relevant in the lower-threat regions such as SWA. For all of 
these reasons, it is important to have a clear understanding of the regional varia-
tions in the TBM threat to air bases.

The remainder of this article proceeds in five main sections. First, it discusses 
why defense planners worry about Iran’s TBM forces. Second, it examines the capa-
bilities of Iran’s and China’s TBMs as a means of evaluating their effectiveness at 
striking key targets on air bases such as runways and parking ramps. Third, the article 
compares and contrasts Iranian and Chinese ballistic missile doctrine, noting how 
each country envisions using its TBMs. Fourth, it analyzes how each country’s TBM 
capabilities interact with the bases available to US forces in each region in order to 
assess the degree to which the TBM threat constrains US basing options in each the-
ater. Finally, the article discusses conclusions drawn from this analysis and implica-
tions for US force posture, force structure, and ability to project force globally.

Iran’s Theater Ballistic Missiles and the Risk to US Air Bases
Iran’s ballistic missile capabilities represent an ongoing concern for defense plan-

ners in the Middle East, Europe, and the United States. In 2009 Secretary of Defense 
Robert Gates stated that “the threat from Iran’s short- and medium-range ballistic 
missiles . . . is developing more rapidly than previously projected.”11 Concerns over 
those missiles stem from a variety of factors. Specifically, Iran’s nuclear program 
makes its existing ballistic missiles potential delivery systems for nuclear warheads. 
If Iran could develop both a nuclear weapon and an intercontinental ballistic missile, 
then it could hold the US homeland at risk. Even if Iran had no new longer-range 
missiles, nuclear weapons mated to its existing TBM force could threaten Iran’s 
neighbors. Beyond nuclear threats, its existing conventionally armed TBMs could 
serve as a coercive tool due to their ability to threaten the population centers of US 
partners in the Middle East as well as other lucrative targets such as ports and energy 
infrastructure. Finally, in the event of an open war, these TBMs might threaten military 
targets, denying Iran’s opponents sanctuary from which to prepare and operate their 
air, land, and naval forces.

Even though the role of Iran’s TBMs as a coercive tool has been discussed and 
although defense analysts frequently mention their war-fighting utility, no opera-
tional analysis of the ability of those missiles to accomplish military missions has 
been conducted.12 This deficiency is significant because the possibility of Iranian 
TBMs becoming a potent war-fighting force would have profound consequences on 
a future conflict in the Persian Gulf. US airpower has enjoyed comparative sanctu-
ary in SWA since 1990, and the 2010 Quadrennial Defense Review Report highlighted 
the potential effects that Iranian TBM developments could have on that sanctuary:

[Iran is] actively testing and fielding new ballistic missile systems. Many of these systems are more 
accurate and have greater ranges than the Scud-class missiles used by Iraq in the 1991 Gulf War. As 
the inventories and capabilities of such systems continue to grow, U.S. forces deployed forward will 



30 | Air & Space Power Journal

Heim

no longer enjoy the relative sanctuary that they have had in conflicts since the end of the Cold War. 
Air bases, ports of debarkation, logistics hubs, command centers, and other assets essential to high-
tempo military operations could be at risk.13

Given the importance of air superiority to the American way of war, any compro-
mise of the US military’s ability to operate from regional air bases in the event of a 
conflict is exceptionally concerning.14 Forward bases’ lack of viability would create a 
major challenge to American war fighting.15 Iranian rhetoric makes such a threat 
explicit.16

Despite these concerns, no rigorous tests of the ability of Iran’s missile force to 
impede US air operations in SWA have occurred.17 This article seeks to fill this gap 
in the literature by assessing the current capabilities of Iran’s missiles and comparing 
them to those of China, which possesses the most active ballistic missile program in 
the world. Furthermore, it examines Iranian doctrine for its ideas on ballistic missiles 
before assessing their effectiveness in attacking air bases in SWA. These steps lead 
to the conclusion that air bases more than 500 km away from Iran have comparative 
sanctuary from TBM attack.

The Capabilities of Iranian and Chinese Ballistic Missiles

Iranian Theater Ballistic Missiles

Iran has the largest ballistic missile force in the Middle East. Overall inventory esti-
mates vary, but sources generally agree that Iran has more than 1,000 ballistic mis-
siles of various types. The capabilities of this inventory, however, are uneven. Most 
of the Iranian ballistic missile force is derived from Soviet Scud missiles, which, in 
turn, were derived from the German V-2. These are liquid-fueled missiles, which 
are less mobile and less responsive than solid-fueled missiles. Jane’s Strategic 
Weapon Systems reports that the guidance systems of these missiles have improved, 
compared to those of the Soviet Scuds, but they remain relatively inaccurate.18 The 
majority of Iran’s inventory is composed of short-range ballistic missiles (SRBM), 
including a smaller number of medium-range ballistic missiles (MRBM). Currently, 
it possesses no intermediate-range or intercontinental ballistic missiles (IRBM and 
ICBM).19

Iran continues to develop Scud technology. Its Shahab 3 variants are scaled-up 
versions of shorter-range Scud missiles using similar designs, materials, and propel-
lants. These longer-range systems require a separating reentry vehicle, a capability 
that has applicability on intercontinental range systems as well.20

Beyond Scud technology, Iran is reportedly developing three new conventional 
ballistic missile systems. The first of these, the Fateh-110, is noteworthy because it 
is the first solid-fueled system fielded by Iran. Solid-fueled systems can be more 
mobile and, thus, more survivable than liquid systems; moreover, they can be readied 
to fire more quickly, enhancing their responsiveness. This single-stage missile has a 
range of 200 km—sufficient to reach targets in Kuwait, Bahrain, northern Qatar, the 
United Arab Emirates (UAE), and eastern Oman. Additionally, the Fateh-110 evi-
dently has impressive accuracy improvements (a reported 100 meters [m] circular 
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error probable [CEP]) over the Shahab SRBMs (450–700 m CEP).21 The second new 
system, the Ashura or Sejil MRBM, is a two-stage solid-fueled missile reportedly in 
development. If successfully deployed, this missile would represent a major tech-
nological advance beyond the Shahab 3–class MRBMs due to the advantages of 
solid-fueled systems over liquid-fueled systems, summarized above. Finally, the 
BM-25 MRBM, a single-stage, liquid-fueled missile, is reportedly based upon tech-
nology from a Soviet-era submarine-launched ballistic missile. One of the important 
differences between the BM-25 and the Shahab series is that the BM-25 evidently 
uses a more energetic propellant to achieve longer ranges than are possible with 
Shahab propellants.22 If successfully deployed, the BM-25 could give Iran a longer-
ranged, liquid-fueled missile force capable of reaching targets in Western Europe. 
(Table 1 summarizes the capabilities of Iran’s TBMs.) Because some analysts fore-
cast that the accuracy of Iran’s TBMs will improve over time, a later section of this 
article analyzes the effect of a more accurate TBM force.23

Table 1. Iranian conventional ballistic missiles

Land Attack Theater Ballistic Missiles

SRBM MRBM

CSS-8 Fateh-110 Shahab 1 Shahab 2 Shahab 3 Shahab 3 
(variants)

Ashura (Sejil) BM-25

Range (km) 150 200 300 500 1,300 2,000–2,500 2,000 2,500–4,000

Warhead (kg) 250 500 985 770 800 500 900 1,200

CEP (m) 100 100 450–610 700 1,850–2,500 2,500 Unknown 1,600

2010 Inventory 
Estimate

175 500 150 150 12 12

2010 Launcher 
Estimate

30 Unknown 12–18 12 In Development In Development

Source: Missile performance data from National Air and Space Intelligence Center (NASIC), Ballistic and Cruise Missile Threat (Wright-Patterson AFB, OH: 
NASIC Public Affairs Office, 2013); and Duncan Lennox, Jane’s Strategic Weapons Systems (London: Jane’s Information Group, 2012). Inventory estimates 
based on International Institute for Strategic Studies (IISS), The Military Balance 2012 (Washington, DC: IISS, 2012); and Department of Defense, “Annual 
Report on Military Power of Iran” (Washington, DC: Department of Defense, April 2012), https://fas.org/man/eprint/dod-iran.pdf. Significant differences 
exist among open-source estimates of Iranian TBM inventories. In particular, there are few estimates of Iran’s Fateh-110 inventory. To get around this 
deficiency, the estimate summarized here was derived in the following way: CSS-8 and Shahab 1, 2, and 3 inventories from the IISS’s Military Balance were 
totaled and then subtracted from the total inventory of 1,000 TBMs cited in the Department of Defense’s “Annual Report on Military Power of Iran.” Doing 
so leads to an inventory of Fateh-110s larger than that seen in some other sources. See, for example, Joshua R. Itzkowitz Shifrinson and Miranda Priebe, “A 
Crude Threat: The Limits of an Iranian Missile Campaign against Saudi Arabian Oil,” International Security 36, no. 1 (Summer 2011): 167–201. Given that 
the Fateh-110 is the most accurate and thus the most capable system currently deployed by Iran, this method represents an upper bound on the 
capabilities of Iran’s inventory.

Chinese Theater Ballistic Missiles

Although Iran has the largest ballistic missile force in the Middle East, China cur-
rently has the most active and advanced ballistic missile program in the world. It 
has fielded more than 1,000 highly accurate conventional SRBMs and is currently 
expanding its conventional MRBM force. All of these missiles are solid-fueled, road-
mobile systems that possess high accuracies (less than 50 m CEPs). China has de-
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veloped a wide range of payloads for these missiles, including a variety of submuni-
tions. (Table 2 summarizes the capabilities of China’s TBMs and cruise missiles.) 

China’s most numerous type of TBM is its SRBM, but it is expanding its conven-
tional land-attack MRBM forces. China’s early DF-21/CSS-5 MRBMs were armed 
with nuclear warheads and had poor accuracy, but the more recent DF-21C variant 
has improved guidance and a conventional warhead.24 Although China has not yet 
built many of these systems, the Department of Defense estimates that the People’s 
Republic of China could double its MRBM production rate.25

Table 2. Chinese conventional land-attack ballistic and cruise missiles

Land Attack Theater Ballistic Missiles Cruise Missiles

SRBM MRBM IRBM

CSS-7 CSS-6 CSS-5

DF-11 DF-11A DF-15 DF-15A DF-15B DF-21 DF-21C New IRBM DH-10 ALCM (delivered by 
B-6)

Range 
(km)

280–
350

350–
530

600 600 600–
800

1,750+ 1,750+ 4,000 1,500–
2,000

3,300a

Warhead 
(kg)

800 500 500 600 600 600 500 unknown 400 400

CEP (m) 600 20–200 300 30 5 700 50 unknown 5–20 5–20

2010 
Inventory 
Estimate

700–750 350–400 85–95b 36c In 
Development

200–
500

In inventory

2010 
Launcher 
Estimate

108 108 80 36 54 30

aReflects combined range of H-6 bomber and air-launched cruise missile (ALCM)
b85–95 estimate includes all variants of the DF-21
cEstimates of DF-21C inventory; subset of total DF-21 inventory

Source: Table based upon data from Duncan Lennox, Jane’s Strategic Weapons Systems (London: Jane’s Information Group, 2012); Office of the Secretary of 
Defense, Annual Report to Congress: Military and Security Developments Involving the People’s Republic of China, 2011 (Washington, DC: Office of the 
Secretary of Defense, 2011), http://www.defense.gov/pubs/pdfs/2011_CMPR_Final.pdf; Zhang Han and Huang Jingjing, “New Missile ‘Ready by 2015’: 
Global Times,” People’s Daily Online, 18 February 2011, http://en.people.cn/90001/90776/90786/7292006.html; Doug Richardson, “China Plans 4,000 km-
Range Conventional Ballistic Missile,” Jane’s Missiles & Rockets, 1 March 2011; International Institute for Strategic Studies (IISS), The Military Balance 2011 
(Washington, DC: IISS, 2011); and National Air and Space Intelligence Center (NASIC), Ballistic and Cruise Missile Threat (Wright-Patterson AFB, OH: NASIC 
Public Affairs Office, 2013).

Beyond the DF-21’s range (roughly 1,750 km), China does not currently possess a 
conventionally armed IRBM capable of ranging Guam, but it has announced its in-
tention to develop and deploy such a system by 2015.26 Thus, within the next decade, 
it is likely that all permanent US Air Force bases in the Western Pacific will lie within 
range of conventionally armed, precision TBMs. Meanwhile, China has demonstrated 
the capacity to expand its force of ground-launched cruise missiles (GLCM) at a rate 
of more than 100 a year.27
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Operational Capabilities of Iranian and Chinese Theater Ballistic Missiles

This analysis compares Iranian and Chinese TBM capabilities across two dimen-
sions: accuracy and flexibility, with the bulk of the analysis focusing on the differ-
ences in accuracy. These characteristics play key roles in determining the ability of 
ballistic missiles to fulfill a military goal such as hitting the runways or parking 
ramps of an air base.

Accuracy. The first operational consequence of the differing Chinese and Ira-
nian ballistic missile capabilities arises from their relative accuracies. Most Iranian 
systems are so inaccurate that they likely could not hit military targets. To illus-
trate, we begin by considering how many missiles would need to be fired to hit a 
notional target of 100 m in diameter (e.g., a sizable building on an air base, such as 
a very large hangar). As figure 1 illustrates, between one and three of the most 
modern Chinese TBMs would be sufficient to have a greater than 80 percent chance 
of striking a target of this size. It would take 10 of the most accurate Iranian TBMs 
(Fateh-110s) to realize a similar probability of hitting the same target. Moreover, 10 
Scud-derived Shahabs wouldn’t have even a 10 percent chance of success.28
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DF-15B (China): 5 m CEP

DF-15A (China): 30 m CEP

DF-21C (China): 50 m CEP

CSS-8 and Fateh-110 (Iran): 100 m CEP

Shahab 1 (Iran): 450 m CEP

Shahab 2 (Iran): 700 m CEP

Figure 1. Cumulative probability of Iranian and Chinese ballistic missiles hitting a target of 100 m in 
diameter. (Figure from author’s calculations based on accuracies reported in tables 1 and 2.)

As mentioned earlier, one way to compensate for an inaccurate delivery system 
is to employ submunitions—particularly useful for attacking area targets on air 
bases, such as runways.29 Here, the objective is to damage the runways sufficiently 
to deny a minimum operating surface (MOS)—the least amount of space an aircraft 
requires to become airborne. For a fighter, a nominal MOS is 5,000 feet long and 50 
feet wide.30 Not knowing the types of antirunway submunition payloads (if any) 
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with which the Iranians have armed their TBMs, this analysis uses a representative 
antirunway payload derived from munitions that the United States developed de-
cades ago. This assessment assumes that each missile is armed with 82 10-pound 
runway-penetrating submunitions dispersed across a circle with a 300-feet radius 
around the missile impact point.31 This scenario produces a pattern of submunition 
impacts sufficiently dense that the probability of leaving a fighter MOS 50 feet wide 
on a runway 150 feet wide is extremely low (assuming the TBM was aimed at the 
center point of the runway). Effectively, this means that as long as the missile 
lands within 225 feet of the center of the runway, its submunition pattern will fully 
cover the width of the runway and a fighter will be unable to operate over that sec-
tion until it has been repaired. With this payload, figure 2 depicts the probability of 
Iranian TBMs doing sufficient damage to a runway to deny a fighter MOS.32 In the 
runway-attack case, this mission remains challenging even when inaccurate sys-
tems are armed with submunitions. However, it is less demanding than the attack 
on the target 100 m in diameter with a unitary warhead. Three Fateh-110 systems 
are adequate to have an 80 percent chance of cutting the runway whereas 10 of 
those missiles were required to have the same chance of hitting a target 100 m in 
diameter. The Shahab-class systems, though, still cannot break a 70 percent chance 
of cutting the runway with a salvo of 10 TBMs.

CSS-8 and Fateh-110
(100 m CEP) Runway Cut 

CSS-8 and Fateh-110
(100 m CEP) Point Target

Shahab 1 (450 m CEP)
Runway Cut

Shahab 1 (450 m CEP)
Point Target

Shahab 2 (700 m CEP)
Point Target

Shahab 2 (700 m CEP)
Runway Cut
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Figure 2. Cumulative probability of hitting a point target 100 m in diameter or severing a single runway 
using Iranian ballistic missiles. (Figure based on author’s calculations using accuracies reported in table 1.)

In fact, as table 3 indicates, a salvo of 13 Shahab 1s would be necessary to have a 
75 percent chance of making a single runway cut. By way of contrast, the Chinese 
would have to use only a single reliable conventional TBM to have the same confi-
dence in making such a cut. The story gets even worse for the Iranians because 
multiple cut points are generally needed to deny all MOSs at an air base. Al Dhafra 
in the UAE, for example, has two runways, each approximately 12,000 feet long. 
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Therefore, missiles would have to make two cuts on each runway in order to deny a 
nominal fighter MOS of 5,000 feet, as illustrated in figure 3. This requirement im-
plies a salvo of 52 Shahab 1s, roughly one-third of the Iranian Shahab 1 inventory.33 
Perhaps if US Air Force aircraft were massed in Al Dhafra, however, it would still be 
an attractive target. Nevertheless, Iran would have trouble making this attack because 
it lacks a sufficient number of launchers. The International Institute for Strategic 
Studies assesses that Iran has only 12–18 launchers for its Shahab 1 and 2 force (i.e., 
it does not have enough launchers to mount a raid on more than one runway cut 
point at a time).34 Because these calculations do not include any active defenses 
(such as Patriot batteries, operated by both the UAE and US militaries) or missile 
reliability factors (a fraction of all weapons systems fail—sometimes large fractions), 
the real challenge is even greater for the Iranians to overcome than these already 
pessimistic results imply.

Table 3. Required salvo sizes for runway and parking-area attacks for Iranian and Chinese ballistic 
missiles

Country Missile Type Salvo Size Required for 0.75 
Probability of Cutting a Single 
Runway

Salvo Size Required to Cover 75% 
of a 770,000 Sq. Ft. Parking Apron

Iran CSS-8 3 1

Fateh-100 3 1

Shahab 1 13 2

Shahab 2 21 4

Shahab 3 71 27

Shahab 3 (variants) 71 27

China CSS-7 1 1

CSS-6 1 1

CSS-5 1 1

Source: Table from author’s calculations based on data reported in tables 1 and 2.

After runways, another major target set on an air base consists of parked aircraft. 
If not located in hardened shelters, then these aircraft are vulnerable to small sub-
munitions.35 Armed with one-pound submunitions, a TBM can blanket hundreds of 
square feet densely enough that every fighter-sized aircraft in the open will likely 
sustain damage. Arming the Iranian TBM force with this sort of payload produces 
the salvo sizes in the final column of table 3.36 Because of the larger footprint of 
these submunition payloads, feasible salvos can cover 75 percent of a single parking 
apron of 770,000 square feet. An air base will generally have multiple parking 
aprons, so all of those would have to be targeted. Still, this analysis indicates that 
within Shahab 2 range (500 km), Iran could carry out an effective submunition attack 
on aircraft parked in the open on a single parking apron. Consequently, planners 
would be wise not to park large numbers of unsheltered aircraft within 500 km of 
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Iranian launch sites in the event of a major combat operation involving Iran. Fortu-
nately, as discussed in greater detail below, many potential basing options inside 
500 km have hardened aircraft shelters; moreover, options exist outside 500 km, 
which is within range of relevant targets in Iran. Thus, the United States could base 
its aircraft outside the reach of this threat.

Runway

Minimum operating surface

TBM aim point

TBM submunition dispersal footprint

(Not to scale)

12,000 feet

Figure 3. Illustration of runway cut points

Since Iran’s TBMs seem so poorly suited for striking military targets, what are 
they good for? Specifically, their accuracy is sufficient to hit large targets like cities. 
The downtown area of Dubai, for example, is at least 5 km in diameter—greater 
than or equal to the CEP of all of Iran’s missiles. A TBM falling inside this area 
would create a great deal of fear, regardless of how many people died directly as a 
result of the TBM strike.37 Shahab 1 and 2 TBMs would have near certainty of hit-
ting this target (ignoring, as before, missile reliability and missile defenses), and 
three Shahab 3 missiles would have a cumulative probability in excess of 80 percent 
of striking a target of this size. Thus, the capabilities of Iran’s TBMs align well with 
a conventional psychological deterrent mission and poorly with a direct military 
war-fighting mission against adversary air bases.

Flexibility. In addition to their greater accuracy, Chinese TBMs are more flex-
ible than Iran’s arsenal because China’s entire force is solid fueled, possessing satel-
lite navigation capabilities and a high degree of mobility. The following discussion 
briefly considers each of these three factors in turn.

Solid-fueled systems enjoy multiple advantages over liquid-fueled systems, which 
must be fueled before they can fire, therefore complicating the launch process and 
requiring more support vehicles than those needed by solid-fueled missiles. This 
additional time can give an adversary a greater opportunity to find and attack the 
missiles before they fire. The fact that liquid-fueled missile batteries must have 
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propellant vehicles can increase the signature of a unit, making it easier for an ad-
versary to find. Solid-propellant missiles are also safer (highly energetic liquid 
rocket fuels can be extremely toxic) and easier to maintain in the field, producing a 
more effective force. Further, solid-fueled missiles can be fired more quickly than 
liquid systems, helping them strike fleeting targets (assuming adequate accuracy 
and targeting). Solid systems also accelerate more quickly during their boost phase, 
making them harder to hit with boost-phase intercept systems and thus more sur-
vivable. Clearly, China’s all-solid-fueled force is more responsive, flexible, and sur-
vivable than Iran’s largely liquid-fueled force.

Satellite navigation updates enable a missile to know its position precisely, based 
upon an external frame of reference. Therefore, missile accuracy is less dependent 
upon presurveyed sites and precise azimuth alignment before firing, leading to more 
potential launch sites, harder-to-find sites, faster launches, and more accurate missiles.

All of China’s conventionally armed TBMs are fired from transporter erector 
launchers, but some of Iran’s Shahab 3 MRBMs launch from fixed sites and others 
from mobile erector launchers. An adversary can presurvey fixed sites and attack at 
the onset of hostilities. Because mobile missiles are harder to find, they are more 
difficult to attack, but all mobile missiles are not equal. Mobile erector launchers 
can have less off-road capability than transporter erector launchers, shrinking their 
potential operating area and possibly making it easier for an adversary to find them.38

A Comparison of Ballistic Missile Doctrine

Iranian Ballistic Missile Doctrine

The threat posed by ballistic missiles depends at least partially upon how a country 
plans to employ these weapons. Iran’s ballistic missile program dates back to the 
mid-1980s. Spurred by Iraqi attacks on Iranian cities, Iran obtained Scud B SRBMs 
from Libya and North Korea, ultimately launching approximately 100 TBMs at Iraqi 
cities over the course of the war.39 This experience shaped Iranian thinking on the role 
of ballistic missiles, viewing them as part of a multifaceted deterrence strategy.40 Iran 
“seeks to deter aggression against it by using exaggeration, ambiguity, and obfuscation 
about its ability to exact a prohibitive cost from potential aggressors, especially the 
United States,” with ballistic missiles playing a key role.41 Although Iran logically 
would want to hinder the flow of US forces into the region in the event of conflict 
and disrupt operations once forces arrived in-theater, analysts assess that its leaders 
believe that ballistic missile strikes “have psychological effects disproportionate to 
their destructive power.”42 This leads to an emphasis on deterring Gulf Cooperation 
Council states from providing access to US forces through the threat of cost imposition 
rather than denial. Overall, Iran’s defense doctrine concentrates more on countering 
invasion and occupation than on projecting power. The TBM force is one of the few 
power-projection capabilities that Iran does possess, but its current role is to threaten 
and “mete out punishment” (in conjunction with unconventional attacks) rather than 
militarily deny air operations from an air base.43 When Iran has used violence to in-
fluence the region, it has relied upon its considerable irregular capabilities such as the 
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Quds Force (an elite branch of the Iranian Revolutionary Guard Corps that special-
izes in providing military assistance to nonstate partners), ties to terrorist actors, 
and regional allies such as Hezbollah in Lebanon. For example, when Iran was dis-
pleased about the US military involvement in the Lebanese civil war in the early 
1980s, it relied upon its partner Hezbollah to carry out the 1983 Beirut truck bombing 
of the US Marine Corps barracks instead of staging a conventional military attack. 
More recently, Iran provided weapons, training, and financing to Shiite militias in 
Iraq as a means of curtailing US influence in SWA.44

Another factor that could hurt Iran’s ability to employ TBMs as part of an inte-
grated military strike is its command and control structure. Iran’s ballistic missiles 
are under the control of the Iranian Revolutionary Guard Corps. The fact that the 
vast majority of Iran’s aircraft, however, are operated by the Islamic Republic of 
Iran Air Force could complicate the planning and execution of a coordinated air 
and TBM attack.45

Chinese Ballistic Missile Doctrine

In contrast to Iran, China’s People’s Liberation Army (PLA) has developed a doc-
trine for employing conventional TBMs as part of integrated military campaigns. 
The Second Artillery Corps was established in 1958, and until the early 1990s it was 
primarily concerned with nuclear-armed ballistic missiles.46 With the fall of the 
Soviet Union and the development of precision-guided weapons, however, the Second 
Artillery added a conventional role that has expanded dramatically over the past 
two decades. 47 During this period, the PLA expended a great deal of effort on study-
ing the American way of war and searching for ways to counter it. Chinese military 
writings identified command, control, communications, computers, intelligence, 
surveillance, and reconnaissance as well as logistics in general—and forward air 
bases in particular—as key US vulnerabilities.48 PLA writers cite conventional ballistic 
missiles as especially effective for attacking air bases and discuss hitting them with 
ballistic and cruise missiles in addition to special operations forces and aircraft 
armed with precision-guided munitions.49 Much of this writing has addressed Taiwanese 
air bases, but Second Artillery officers have suggested there “would be opportuni-
ties to launch missile strikes against the air force of an ‘intervening superpower’ in 
a Taiwan conflict.”50

These types of attacks likely would come as part of a broader campaign. Two ex-
amples of campaigns from PLA doctrine with prominent roles for TBMs are the 
Joint Anti–Air Raid Campaign and the Joint Firepower Campaign.51 The former en-
visions using attacks on adversary air bases as part of a broad effort including fighters, 
land- and sea-based surface-to-air missiles, and airborne early warning to prevent 
air strikes on the Chinese mainland.52 The Joint Firepower Campaign envisions in-
tegrating precision strikes from air and missile forces to support anti-air-raid opera-
tions or other campaigns.

The Second Artillery serves as a critical enabler for many PLA operations. For 
example, in a Taiwan scenario, it could use its SRBMs to make a massed and simul-
taneous strike on all Taiwanese air force bases at the outset of the conflict.53 The re-
sult of such a leading-edge attack could greatly simplify the air superiority mission 
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of the People’s Liberation Army Air Force (PLAAF) by pinning or destroying a large 
portion of the Taiwanese air force at the outset of the conflict. The US Air Force 
could face a similar fate were it to posture itself forward during a crisis, inviting 
preemption by parking large numbers of highly capable aircraft in the open within 
TBM and cruise missile range from China.54 Conventional ballistic missiles serve as 
an enabling force for the PLAAF, filling a role similar to that of US Air Force stealth 
assets that can penetrate enemy air defenses early in a conflict and strike key 
points to enable follow-on attacks by more conventional aircraft.

Comparing Iranian and Chinese Doctrine

Realist international-relations theorists focus on capabilities rather than intentions 
since the latter are inherently uncertain, difficult to discern, and more quickly 
changeable than capabilities. On the one hand, in theory a cataclysmic event or 
sudden shift in threat perception could cause intentions to change overnight. On 
the other hand, developing, testing, and fielding a new military capability can take 
years. Concentrating on the capabilities of a potential adversary and ignoring inten-
tions constitute a conservative, risk-averse approach that errs on the side of overes-
timating vulnerability. Given the stakes involved in potential wars, this approach is 
prudent. For this reason, this article first considered capabilities.

Addressing capabilities exclusively, however, can ignore the importance of organi-
zational culture. How militaries talk and think about using force shapes their actual 
employment of capabilities. In the case of Iran and China, a stark contrast exists 
between how they have talked about the utility of conventional TBMs. Iran dis-
cusses them as a psychological deterrent with effects in excess of their physically 
destructive power while China’s doctrine views them as a war-fighting capability 
expected to destroy military targets and thus attain objectives as part of an inte-
grated military campaign. Both forces could be seen as deterrents, but the Iranian 
approach seeks to deter through cost imposition while the Chinese approach seeks 
to deter through denial. This difference implies that, without a major discontinuity 
(examined by the worst-case analysis in the following section), one would expect 
Iran to continue to develop a threat-in-being while China will continue to develop a 
war-fighting capability.55

Potential Basing Locations
Although the capabilities and inventories of TBMs can change, geography is 

largely immutable. The geography of SWA makes it more difficult for Iran to plan a 
TBM campaign against US air bases in SWA than for China to do so in the Western 
Pacific. SWA offers a host of possible basing locations. A total of 422 airfields with 
runways longer than 7,500 feet lie within 2,800 km of Iran.56 Of these 422 runways, 
331 remain outside Shahab 2 SRBM range (i.e., they face no effective military 
threat). As figure 4 illustrates, SWA offers not only a large number of airfields but 
also a great diversity in potential partners—in turn increasing the probability that at 
least one country would provide access to the United States.
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Figure 4. Airfields with 7,500-feet runways within 1,500 nautical miles of representative Iranian targets. 
(TBM ranges from table 1 and airfield locations from the Department of Defense’s Automated Air Facility 
Information File.)

This article has demonstrated the limited capability of Iran’s existing missile inven-
tory, but that country could significantly improve its TBM capabilities, either 
through indigenous development or increased outside assistance. Therefore, it is 
important to understand how enhanced Iranian TBM capabilities would affect the 
vulnerability of US air bases and the ranges at which Iran could threaten air opera-
tions. To examine this situation, the following discussion first compares the capabil-
ity of Iran’s current TBM arsenal with the total number of runway and parking aim 
points on air bases within a given range from Iran.57 Then, given the accuracies and 
inventories of each class of TBM, it calculates how many salvos could be fired 
against those aim points. Finally, the examination increases Iran’s TBM arsenal to 
one comparable to that of China today and conducts the same analysis.

The results for Iran’s current TBM arsenal are shown in figure 5. The light-shaded 
bars show the potential number of runway and parking-area aim points in a given 
range bin while the dark-shaded bars represent the fraction of those aim points 
that can be attacked.58 Outside 500 km, Iran’s current TBM capabilities do not pose a 
serious military threat because the Shahab 3 lacks the accuracy and inventory to 
compose even a single salvo against one runway aim point or parking area. Inside 
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500 km, Iran’s existing capabilities can muster only a small number of salvos. A 
combination of missile defenses, hardened aircraft shelters, and combat engineering 
could further degrade the effectiveness of these salvos, enabling the US Air Force to 
weather them and then operate unimpeded. In short, Iran’s current TBM capabilities 
represent a manageable threat to air bases within 500 km and effectively no threat 
to those outside that range.
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Figure 5. Iran’s ability to attack runways and parked aircraft as a function of range (2010). (From author’s 
analysis using Iranian TBM capabilities reported in table 1 and airfield locations from the Department of 
Defense’s Automated Air Facility Information File.)

Iran’s TBM capabilities could expand in many ways. Given that China has the 
most capable conventional TBM program in the world, equipping Iran with China’s 
TBM force provides an extreme upper bound on the capabilities that Iran could 
plausibly possess in the next decade. If Iran had China’s entire 2010 conventional 
TBM inventory, the threat to air bases would certainly grow but would still remain 
significantly less than the current missile threat in East Asia. As figure 6 shows, in 
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this excursion, Iran could fire a salvo at every runway and parking aim point within 
600 km of its border. Outside that range, however, the number of aim points increases 
dramatically while Iran’s ability to attack them decreases because it has significantly 
fewer missiles able to range longer than 600 km. In short, inside 600 km, air bases 
would face a heavy threat, but those beyond that range would face a more limited 
number of potent salvos. If US Air Force aircraft were concentrated at a small number 
of bases outside 600 km but within 2,500 km, then Iran could mass multiple salvos 
against those bases. If, however, US forces could disperse across a number of bases 
outside 600 km and augment the resilience of these bases with active defenses and 
combat engineering capabilities, then it might still be possible to weather the limited 
number of salvos of Iran’s expanded TBM arsenal. Although political access is always 
a contingent decision and difficult to predict, it is noteworthy that 314 airfields with 
runways of 7,500 feet or longer exist outside the most dangerous 600 km threat 
zone, representing a wide set of bases to which aircraft could disperse and thus dilute 
this threat. East Asian geography offers significantly fewer such dispersal air bases. 
The interaction between geography and TBM capability creates far more potential 
operating areas in SWA than in East Asia.
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Potential basing options are much more constrained in East Asia, where China’s 
highly capable TBM force can hold airfields at risk out to roughly 2,000 km.59 As table 
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3 indicates, one needs only one reliable CSS-5 MRBM to attack a single runway or 
parking apron aim point with high confidence. That is, China could strike a single 
large air base (such as Kadena) or multiple small air bases with its estimated 2010 
arsenal of 36 CSS-5s. In a Taiwan contingency, US airpower would play an impor-
tant role.60 Within 2,800 km of the center of the Taiwan Strait lie 112 airfields that 
have runways longer than 7,500 feet. As depicted in figure 7, only 4 of these 112 air-
fields are outside CSS-5 MRBM range.61

Figure 7. Airfields with 7,500-feet runways within 1,500 nautical miles of the Taiwan Strait. (TBM 
ranges from table 2 and airfield locations from the Department of Defense’s Automated Air Facility Infor-
mation File.)

Conclusion
A detailed analysis of the capabilities of Iran’s existing ballistic missile force 

clearly indicates the size of the gulf between Iran’s threat to US bases in SWA and 
China’s in East Asia. Iranian claims to be able to “obliterate all . . . (US) bases” in 
SWA are bluster and bluff.62 It would be prudent to avoid basing unsheltered aircraft 
within 500 km of Iran in the event of a conflict, but numerous US bases exist outside 



44 | Air & Space Power Journal

Heim

the 500 km range, beyond which Iran cannot mount an effective attack to shut 
down air operations. Consequently, military planners still have numerous options 
for basing fighters outside the effective TBM threat ring in SWA—an option that they 
do not have in East Asia. This fact also has implications for US force structure because 
the basing options in SWA mean that legacy short-range fighters can still contribute a 
great deal of combat power from comparative sanctuary. If every possible scenario 
were as contested as the one in East Asia in a US-China contingency, then the ability 
of short-range land-based fighters to contribute becomes more questionable.

Iran has previously made false claims about its military capabilities, but those 
concerning the ability of its TBMs to destroy regional air bases are particularly im-
portant to counter.63 Pointing out the severe war-fighting limitations of its force un-
dermines some of the coercive benefits that Iran seeks to reap from its investments 
in TBMs. If American partners believed Iran’s bluff, then they could be intimidated 
into denying US access. Iran can still threaten TBM strikes on major cities as pun-
ishment for any country that does so, but it currently lacks a credible capability to 
deny US air operations. If Iran developed a nuclear warhead and integrated it onto 
an SRBM or MRBM, then this new capability would hold at risk unsheltered aircraft 
much further afield and would constitute a more potent punishment threat.64

Understanding the limited ability of Iran’s TBMs to deny US air operations in 
SWA provides important context for the Department of Defense’s investment deci-
sions. Since the majority of SWA basing options exist outside the Iranian TBM threat 
ring, scarce funds to harden air bases should be allocated first to the Western Pacific, 
where China’s growing TBM force presents a much greater concern.

Recognizing the limits of Iran’s TBM force also illustrates a broader point about 
the variability of A2/AD threats around the world. Numerous studies and American 
defense policy documents list a host of countries developing A2/AD capabilities 
that challenge the ability of US military forces to operate.65 Although there are serious 
concerns about the proliferation of precision to both nation-states and terrorists, 
significant differences remain between the capabilities that each challenger to 
American power could bring to bear.66 The proliferation of advanced weaponry has 
broad consequences—such as increasing the number of scenarios during which the 
US Navy could expect to confront some form of antiship cruise missiles—but defense 
analysts should be careful to not overgeneralize. Overly broad definitions of the A2/AD 
issue can impede diagnosis. For example, without the quantitative analysis pre-
sented here, it would be difficult to recognize that the United States has far better 
prospects for simply operating outside the threat of TBMs in SWA than it does in 
East Asia.67 Recognizing the regional variation in A2/AD can also counter an exag-
gerated sense of American decline. Although the United States confronts impedi-
ments to its projection of force in East Asia, this article’s analysis illustrates that the 
prospects for safely basing fighters in SWA are much better than in East Asia.

To clearly understand the broader military challenge posed by Iran, American 
national security planners must recognize that Iranian claims about its TBM force’s 
current ability to deny US air operations are a bluff. Prudence demands that defense 
analysts continue to closely monitor Iran’s ongoing efforts to modernize its TBM 
force, but neither the American public nor the Iranian leadership should mistake 
this attention for intimidation. 
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sanctuary from Iranian TBM attack. Therefore, many basing options exist, and although they are further 
away than some other locations, they remain well within the effective combat radius of US fighters.
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