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China’s Nuclear Arsenal
U.S. governmental and non-governmental assessments1
indicate China currently possesses a small nuclear arsenal,
with an estimated 155 nuclear warheads ready to be deployed on six different types of land-based missiles. Approximately 50 of those missiles can reach the continental
United States.
We discuss below what is known about China’s current
nuclear arsenal, the policies governing its use, and the
changes China is making to its nuclear arsenal. Many U.S.
commentators have characterized these changes as a
“nuclear modernization” program and some U.S. analysts
have asserted this portends a Chinese “sprint to parity”
with the United States and Russia as the two nuclear
superpowers reduce the size of their respective arsenals.
This characterization misrepresents the nature and vastly
overstates the magnitude of the impending changes to
China’s nuclear forces.

Chinese Nuclear Forces in 2010
Warheads: Estimates of the current number of Chinese
nuclear warheads vary, but China is believed to have
manufactured a total of between 200 and 300 warheads,
roughly 50 of which have been used for nuclear tests.
Currently, approximately 155 of those are believed to be
prepared for deployment.
China’s stocks of military plutonium limit how much it
could expand its arsenal without restarting plutonium
production. Estimates of the size of China’s existing
plutonium stocks2 are uncertain, but imply that the
number of new warheads China could produce from
existing stocks ranges from very few to possibly several
hundred.
China has halted production of military plutonium but has
not declared an official moratorium. Its dedicated military
plutonium production facilities have been decommissioned. However, China recently began operating a pilot
plant for reprocessing spent fuel from its commercial
reactors and is discussing plans for a larger commercial
reprocessing facility. These facilities extract plutonium that

is created in the reactor from the spent fuel. China also
operates an experimental fast breeder reactor, which is
optimized to produce plutonium that would be used as
fuel, and is considering purchasing two additional fast
breeder reactors from Russia. If necessary, China could
divert plutonium extracted from these experimental and
commercial facilities for military use.
Satellite observations of the production facilities suggest
they are not producing plutonium but they are well
maintained. China officially supports negotiation of a
Fissile Material Cut-off Treaty (FMCT) that would ban all
future production for military use. This would cap China’s
capability to produce
new warheads and place
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size of its nuclear
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the nature and vastly
official support for the
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magnitude of Chinese
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nuclear
systems are a source of
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uncertainty and hesitation, reducing Chinese
support for advancing FMCT negotiations at the UN
Conference on Disarmament.3 China’s leaders may be
content to let efforts aimed at beginning negotiations stall
as they consider whether China should maintain the option
of future military plutonium production, which would
allow it to increase its arsenal size in response to missile
defense deployments.
China has conducted 45 nuclear tests.4 This relatively small
number of tests (the United States conducted 1,054 and
the Soviet Union/Russia conducted 715) suggests there are
a limited number of tested Chinese warhead designs
certified for deployment. China accelerated the pace of its
nuclear testing during the three years it took to negotiate
the Comprehensive Test Ban Treaty (CTBT) in the mid1990s in order to complete a series of tests on a smaller
warhead design.5 U.S. analyses of that final test series
suggest this smaller warhead is still too large for China to
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place multiple warheads on the long-range mobile missile
designed deliver it, the DF-31.6
Following this test series,
China signed the CTBT in
1996 and halted nuclear weapons testing, but has still not
ratified the treaty. China is
reported to be waiting until
after the United States ratifies the treaty to see whether
the U.S. Senate adds conditions as part of the ratification process.7 Lack of testing restricts China’s ability to
develop and deploy new,
smaller warhead designs.

designed for deployment on those submarines failed initial
flight tests.13

Table 1 China’s Nuclear-Capable Missiles: 2010
Intermediate Range

Missile Type
Chinese Designation

DF-21

DF-3

Long Range
DF-4

DF-31

DF-31A

DF-5

Range(km)/Payload(kg) 1,700/600 3,000/2,000 5,000/2,000

7,300/1,000

Solid

Liquid

Liquid

Solid

Solid

Liquid

Mobile

Mobile

Fixed

Mobile

Mobile

Fixed

Year first deployed

1993

1971

1975

2007

2007

1981

Number Deployed

50*

20

35

>15

>15

20

Fuel
Basing Mode

11,000/1,000 12,000/3,000

Unlike other nuclear weapons states, China keeps all * China is estimated to have deployed approximately 130 of its nuclear-capable DF-21 missiles, but the
remainder are armed with conventional warheads.
of its warheads in storage.
China’s nuclear warheads
and nuclear-capable missiles are kept separate and the
Tactical Nuclear Weapons: U.S. governmental and nonwarheads are not mated to the missiles until they are
governmental reports indicate China possesses a stockpile
prepared for launch.8 Interestingly, for this reason under
of air-deliverable nuclear weapons but they have no
the counting rule for New START the number of Chinese
9
“primary mission,” according to U.S. assessments. Chinese
weapons would be counted as zero.
cruise missiles can be armed with nuclear payloads but
Delivery Vehicles: Estimates of the number, ranges, and
U.S. assessments state they are not. U.S. observations of
payloads of Chinese nuclear-capable missiles vary. The
China’s military facilities, equipment, and training suggest
estimates indicate China deploys approximately 150 landChina does not maintain a stockpile of tactical nuclear
based missiles that can carry nuclear payloads, fewer than
weapons.14
50 of which are long-range and can reach the United
States. The nuclear-armed missiles China currently deploys
China’s Nuclear Posture
are listed in Table 1.
The history of China’s nuclear weapons program supports
the
idea that China’s leadership operates under the asChina is not believed to currently place multiple warheads
sumption that nuclear weapons cannot be used sucon its missiles. However, some sources say DF-4 and DFcessfully to fight and win an armed conflict. Chinese
5 missile tests have included testing of multiple re-entry
10
nuclear weapons experts believe the threshold for the use
vehicles. These tests may allow China to replace the
of nuclear weapons is extremely high.15 Instead, the funolder, larger single warheads on these two liquid-fueled
damental purpose of China’s nuclear arsenal is to prevent
missiles with smaller warheads and penetration aids.
or counter foreign military coercion. The goal of Chinese
Chinese reports indicate that these may be tests of dummy
modernization efforts is to assure China’s leaders that if
warheads and penetration aids designed to defeat missile
11
attacked with nuclear weapons—or if their nuclear
defenses.
weapons are attacked with conventional weapons—a
China is experimenting with submarine-launched ballistic
portion of China’s nuclear arsenal could survive these
missiles but the one nominally operational nuclear-armed
attacks, giving China’s leaders the option to retaliate with
ballistic missile submarine it currently possesses does not
nuclear weapons. This credible ability to retaliate with
patrol and Chinese experts describe it as a failure.12 China
nuclear weapons is what Chinese decision-makers believe
built two new ballistic missile submarines and is rumored
is required to liberate them from the threat of foreign
to be building more, but the nuclear-capable missile
military coercion.
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China declares it will never use nuclear weapons against a
non-nuclear state, and never be the first to use nuclear
weapons, under any circumstances. This implies that even
if another nuclear weapon state were to attack China’s
nuclear arsenal with conventional weapons, China’s leaders
would still not respond with nuclear weapons.
Recently questions have been raised about China’s
commitment to this policy. China’s Second Artillery, which
is responsible for operating China’s nuclear forces but
does not have the authority to determine when or how
they will be used, has developed educational materials for
planning and training
for the possible use of
The evolution of China’s
nuclear
weapons.
nuclear weapon
These materials indisystems has occurred
cate the Second Artilmore slowly and on a
lery imagines the possmaller scale than that
sible coercive use of
the threat to use nuof the United States and
clear weapons to prethe Soviet
vent a foreign military
Union/Russia.
from taking major
conventional military
actions against China, such as large-scale conventional
bombings of Chinese urban population centers or the
destruction of critical infrastructure such as the Three
Gorges Dam.16 A few Chinese military officers have made
public statements to the same effect.17
However, there is no indication that the political leaders
who maintain control over the use of Chinese nuclear
weapons share this view. And interviews in China indicate
that China’s leading nuclear weapons experts, including
those responsible for the design and testing of China’s
nuclear warheads and re-entry vehicles, openly object to
the Second Artillery’s attempt to obfuscate China’s No
First Use policy.18
The small size and limited capabilities of China’s nuclear
arsenal make the threat of a first use of nuclear weapons
against the United States or Russia highly unlikely and not
at all credible, since it would invite massive nuclear
retaliation as well as international condemnation. None of
the improvements to China’s arsenal that are currently
underway would present Chinese decision-makers with a
more credible ability to threaten the first use of nuclear
weapons against the United States or Russia. Therefore, it
is reasonable to assume that the improvements being made
to the Chinese nuclear arsenal are limited to maintaining a
credible threat to retaliate.

Chinese nuclear experts believe the risk that a nucleararmed adversary would threaten to use nuclear weapons in
an attempt to coerce China in some way is greatly reduced
if this adversary doubts its ability to launch a strike that
could eliminate China’s ability to retaliate. China therefore
values secrecy over transparency, since China believes
transparency undermines its confidence in the survivability
of its nuclear arsenal. Moreover, this confidence waxes and
wanes in response to perceived trends in technological
development. Technological improvements by a potential
adversary that may increase its willingness to risk an attack
against China with nuclear weapons, or an attack against
China’s nuclear weapons with conventional weapons,
decreases Chinese confidence in its ability to retaliate. This
precipitates requests by China’s leadership to adjust or
improve its arsenal.
Because of this sensitivity to technological change, China’s
defense scientists and engineers play a decisive role in
determining China’s nuclear posture. The open source
literature published by this technically oriented community
over the past several decades suggests it sees improvements in space and missile defense technology as the most
significant and likely challenges to the credibility of China’s
ability to retaliate with nuclear weapons. For example,
China is concerned that improvements in satellite
reconnaissance may reveal the location of Chinese weapons and command and control facilities, and may increase
the ability of adversaries to track and target mobile
weapons. Or that missile defenses may increase the
willingness of foreign adversaries to threaten a strike
against China’s nuclear arsenal, thus exposing Chinese
leaders to the “nuclear blackmail” their arsenal is designed
to prevent.

The Evolution of China’s Nuclear
Forces
Since China first deployed nuclear weapons, it has had a
“modernization” program to develop capabilities pioneered decades earlier by the Soviet Union and the United
States, such as solid-fueled road-mobile missiles, and submarine-launched missiles. A comparative look at China’s
arsenal relative to the arsenals of its principal rivals reveals
that the evolution of China’s nuclear weapon systems has
occurred more slowly and on a smaller scale than that of
the United States and the Soviet Union/Russia.
China’s modernization efforts are focused on developing
solid-fueled missiles that can be deployed on mobile
platforms, to reduce the likelihood its missiles could be
destroyed in a first strike, compared to its original liquidfueled missiles at fixed launch sites. In the past few years it
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has started to deploy mobile, solid-fueled long-range
missiles, the DF-31 and the DF-31A, to complement and
possibly replace the liquid-fueled missiles it designed in the
1970s. But the pace of the development of these missiles
has been slow—it started in the 1980s and has been
underway for nearly 30 years. As noted above, the DF-31
and the DF-31A cannot carry more than one of China’s
smallest warhead. Fewer than 30 of these missiles have
been deployed.
China produces nuclear-capable missiles in small batches
and introduces small modifications to improve the
performance of existing designs. Reports on China’s recent
missile tests indicate China still continues to produce, test,
and improve both the DF-4 and the DF-5 missiles.19
China is also deploying a 1,700-km range nuclear missile,
the DF-21, which is mobile and uses solid fuel. As with
China’s other missiles,
the
nuclear-capable
The fundamental
DF-21 has been propurpose of China’s
duced in small batches
nuclear arsenal is to
and progressively modified to accommodate
assure potential
different conventional
nuclear adversaries
military
objectives,
that China can retaliate
such as to launch the
in response to an
anti-satellite intercepattack.
tor China tested in
2007 and the anti-ship
ballistic missile that is reportedly under development.
As mentioned earlier, Chinese efforts to develop a
submarine-launched nuclear missile, despite decades of
effort, have yet to produce a deployable capability. This
may be in part because it is not a high priority. Based on
the history of Soviet submarines, if these first-generation
submarines are eventually deployed they are expected to be
noisy enough to be easily detectable at sea, which would
restrict them to patrolling in shallow areas around the
Chinese coast inside its territorial waters and beyond
interference from U.S. forces.
Moreover, should China eventually begin to deploy
submarine-launched missiles, deployment would require
placing both the warheads and missiles on the submarine,
giving the commander greater responsibility and independence under conditions in which continuous secure and
reliable communications with the political leadership are
more difficult to maintain than with China’s land-based
missiles. This would be a major change, and could be seen
as weakening the Chinese leadership’s tight control over its

nuclear arsenal; this could lead to high-level resistance to
this basing mode.
Most of China’s missile buildup over the past few years
has been focused on short-range missiles (300 to 600 km
range) that carry conventional warheads, not nuclear.
These missiles are too short range to reach the main
islands and population centers of Japan. Some of the
newer missiles are estimated to have a range of 850 km,
which could reach South Korea and U.S. military bases in
Okinawa.
Because of the lack of nuclear testing, China is not modernizing or improving the design or nuclear components
of its warheads. If China needs to manufacture warheads
for the new nuclear-capable missiles it is deploying, these
warheads would be manufactured according to existing,
tested warhead designs certified for deployment before it
stopped testing in 1996. As noted above, the size of
China’s existing stocks of military plutonium will place a
limit on how many additional warheads it could build
without producing more plutonium.

Conclusion
The small size and slow pace of development of China’s
nuclear forces are consistent with China’s view of the
military utility of nuclear weapons. That view is that the
fundamental purpose of China’s nuclear arsenal is to
assure potential nuclear adversaries that China can retaliate
in response to an attack. China’s nuclear strategy therefore
focuses on how to preserve a credible ability to retaliate,
not on detail requirements for how much damage that
retaliation should cause to specific targets.
China’s view is that preserving this credibility rests on its
ability to deliver warheads that are certain to detonate on
targets in the countries that might contemplate the use of
nuclear weapons against China, and does not depend in
detail on the damage done by these retaliatory strikes.
China’s nuclear weapons experts have a very high degree
of confidence that their nuclear warheads will detonate as
tested. They have far less confidence in the survivability of
China’s delivery vehicles and its command and control
facilities. This concern appears to be driving current
improvements in China’s arsenal, which are focused on its
delivery systems.
In order to be confident those warheads can reach their
targets, China’s leaders need to be confident defenses
cannot intercept the much smaller number of warheads
that could be launched in retaliation after a first strike.
Therefore, in addition to improving the survivability of its
missiles, China has put a great deal of effort into the
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development and testing of penetration aids. The
development of these aids may be responsible for the
increase in Chinese missile testing observed by U.S.
satellites during the past decade.
China’s defense science community is responding to the
strategic challenges of improved space technologies by
increasing the number of missiles and by making them
harder to locate, track, and destroy. They are also
developing counter-space weapons20 that could be used to
disable or destroy foreign space systems that might be used
to target and attack China’s nuclear arsenal, or to direct
missile defense systems. China’s leaders believe that
developing systems that could reduce the effectiveness of
foreign satellites provides decision-makers with an option
for increasing the credibility of China’s nuclear retaliatory
capability without requiring a large increase in the size of
its nuclear arsenal.
It is important to remember that while China has the mon-

ey and technology to build a large number of nucleartipped missiles, the number of warheads it can build is
capped by its existing stocks of fissile material, which
experts believe is quite limited. As a result, it cannot
engage in a rapid or sudden “sprint” to numerical nuclear
parity with the United States and Russia. A massive buildup would take time and the signs—including resumed
production of plutonium for weapons—would be
observable.
Entry into force of the FMCT and CTBT would be an
effective way to inhibit such a build-up and warhead
modernization. As discussed above, the number of
Chinese warheads is capped by the amount of plutonium it
possesses, a limit that would be fixed by the FMCT.
Moreover, the types of warheads China can certify for
deployment is limited by a lack of nuclear testing—a
limitation that would be strengthened if the CTBT were
ratified and entered into force.
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