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NUCLEAR NOTEBOOK

Chinese nuclear forces, 2008
BY ROBERT S. NORRIS & HANS M. KRISTENSEN

F THE FIVE ORIGINAL NU-
clear weapon states, China
alone is believed to be in-
creasing its nuclear arsenal,
boosting its numbers by
roughly 25 percent since 2005, according
to Pentagon estimates.! Other significant
nuclear-related events in China include
the deployment of the long-predicted
Dong Feng (DF)-31 and DF-31A nuclear-
capable ballistic missiles and the Dong Hai
(DH)-10 nuclear-capable cruise missile.
Since 1997, the Pentagon has pub-
lished an annual unclas-

Land-based missiles. The most im-
portant nuclear development of the last
two years in China has been its deploy-
ment of the new DF-31 and DF-31A mis-
siles. China deploys a total of approxi-
mately 120 land-based, nuclear-capable
ballistic missiles, including four other
types: the DF-3A, DF-4, DF-5A, and
DF-21.3 Contrary to common speculation
that Chinese ballistic missiles carry mul-
tiple warheads, the U.S. intelligence com-
munity has consistently assessed that
they are single-warhead weapons.

The DF-31A is a solid-

sified assessment of Chi-
nese military power. Its
2008 report concluded,
“China has the most ac-
tive ballistic missile pro-
gram in the world.”2 Al-
though the claim is not
quantified, the report
elaborates that China is
“developing and testing
offensive missiles, form-
ing additional missile
units, qualitatively up-
grading certain missile
systems, and developing
methods to counter bal-

missiles.

SNAPSHOT

China continues
to expand and
modernize its
nuclear forces.

China has deployed
its long-awaited
DF-31 and DF-31A
long-range ballistic

China is building up
to four new ballistic
missile submarines.

fueled, three-stage in-
tercontinental bal-
listic missile (ICBM)
launched from a road-
mobile transporter-
erector-launcher (TEL).
Although it can fly be-
yond 11,200 kilome-
ters (7,000 miles), the
DF-31A has a shorter
range—and a smaller
payload—than China’s
only other full-range
ICBM, the DF-5A.
China has deployed
fewer than 10 DF-31As,

listic missile defenses.”

Taking these assessments into account,
we estimate that China now has approx-
imately 176 deployed warheads, plus an
unknown number of stored warheads,
for a total stockpile of approximate-
ly 240 warheads. Over the coming de-
cade, China is expected to deploy more
warheads on new systems but also re-
tire others as it phases out older systems;
however, there continues to be substan-
tial uncertainty about the composition of
China’s future forces.

according to the De-
fense Department. We are not aware that
the DF-31A has ever been flight-tested,
which may suggest that its development
and certification were based on flight-
tests of its shorter-range parent missile,
the DF-31. Nor have we seen any author-
itative photos of the DF-31A TEL. The
number of DF-31As that China will even-
tually deploy is unknown, but the U.S.
intelligence community projects that
China will have 75-100 warheads target-
ed primarily against the United States by
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2015—an estimate that hinges largely on
several dozen DF-31As being deployed
over the next seven years. The missile’s
payload will most likely be a single war-
head, along with decoys and penetration
aids to confuse missile defense systems.

The first DF-31s have also become op-
erational, according to Defense, with
fewer than 10 missiles deployed. The
solid-fueled, two-stage, road-mobile mis-
sile is carried on a six-axle TEL within a
15-meter canister. The DF-31 carries a sin-
gle warhead and penetration aids; it is a
long-range missile, but it cannot reach the
continental United States. It is expected
to replace the DF-3A and DF-4 as China’s
main weapon for regional targeting.

China has deployed solid-fueled, road-
mobile missiles for nearly two decades,
starting with the first DF-21s in the late-
1980s as it began to replace the DF-3A. De-
ployment of the medium-range DF-21 did
not get under way in earnest until 1991,
and significant increases in the number
of DF-21s have occurred only very recent-
ly. In 2005, the Pentagon estimated that
China had 19-23 DF-21s for approximately
36 launchers.* The 2008 report lists “up-
wards of 50” nuclear-capable DF-21s de-
ployed for 6o launchers, a 148 percent in-
crease in missiles over four years. The
Pentagon estimates China’s total DF-21 in-
ventory at 60-80 missiles, with the bal-
ance being conventionally armed anti-
ship ballistic missiles “based on the CSS-5
(DF-21) airframe.”s Some DF-21s may also
have an antisatellite mission, a capabil-
ity demonstrated in 2006 when China
destroyed one of its satellites with a
DF-21-launched interceptor.

Photos of a new missile launcher sim-
ilar to the one used for the DF-21 circu-
lated on the internet in 2007, triggering
rumors that China may have revived its
abandoned DF-25 program. Some even
speculated that each missile might have
as many as three nuclear warheads. The



THE CHINESE ARSENAL

I SE— —
LAND-BASED MISSILES

TYPE NATO DESIGNATION NO. YEAR DEPLOYED WARHEADS X YIELD (KILOTONS) RANGE (KILOMETERS) WARHEADS
DF-3A CSS-2 17 1971 3,100 1 x 3,300 17
DF-4 CSS-3 17 1980 5,400+ 1 x 3,300 17
DF-5A CSS-4 20 1981 13,000+ 1 x 4,000-5,000 20
DF-21 CSS-5 bb 1991 2,100 1 x 200-300 55
DF-31 ? ~6 2008 7,200+ 1 x 200-300 ? ~6
DF-31A ? ~6 2008 11,200+ 1 x 200-300 ? ~6

I SE— —
SUBMARINE-LAUNCHED BALLISTIC MISSILES

The JL-1 was never fully operational.

** About 65 additional warheads may be in storage.

TYPE NATO DESIGNATION NO. YEAR DEPLOYED WARHEADS x YIELD (KILOTONS) RANGE (KILOMETERS) WARHEADS

N/E CSS-NX-3 0 1986 1,000+ 1 x 200-300 0

JL-2 CSS-NX-4 0 2009-10? 7,200+ 1 x 200-300 ? 0

________________________________________________________________________________________________________________________________________________________________________|

AIRCRAFT **

TYPE NATO DESIGNATION NO. YEAR DEPLOYED WARHEADS x YIELD (KILOTONS) RANGE (KILOMETERS) WARHEADS

Hong-6 B-6 20 1965 3,100 1 x bomb ~20
DH-10 ~15

Qian-5, Q-5 ? 1972-9 — 1 x bomb ~20

others?

* Figures are for nuclear-configured aircraft only. Hundreds of aircraft are deployed in non-nuclear versions. Aircraft range is equivalent
to combat radius; assumes a small stockpile of nuclear bombs with yields between 10 kilotons and 3 megatons.

TOTAL*** ~176

U.S. National Air and Space Intelligence
Center (NASIC) declined to comment
when we asked about the image, and the
2008 Pentagon report does not mention
the DF-25 or any other new missile.

The DF-5 is China’s largest missile,
capable of delivering a multimegaton
warhead further than 13,000 kilometers
(8,100 miles). China has used the liquid-
fueled, silo-based DF-5 to target the Unit-
ed States and Russia since 1981. A pro-
gram to upgrade the DF-5 to the DF-sA
by increasing its range and payload has
been ongoing since the 1980s. The ICBMs
are thought to be deployed in silos at two
locations, with their nuclear warheads
stored separately nearby. If China de-
cides to deploy multiple warheads on a
portion of its ICBM force as a counter-
measure to U.S. ballistic missile defens-
es, the DF-5A is a likely candidate that
might use up to three lighter-weight war-
heads with penetration aids. It is unclear
whether China plans to keep the DF-5A
in operation along with the DF-31A or
will maintain only the newer DF-31A.

China also deploys about 17 two-stage,
liquid-fueled DF-4 long-range missiles
and roughly the same number of launch-
ers. Probably intended for regional tar-
gets, the DF-4s are expected to be re-
placed by DF-31s.

The oldest missile in China’s inven-
tory, the liquid-fueled, medium-range
DF-3A, is slowly being retired after near-
ly four decades of service; about 17 mis-
siles (and perhaps 10 launchers) remain
operational. The Pentagon expects the
DF-3A to be retired by 2010.6

Submarines and sea-based mis-
siles. China has only one Xia-class nu-
clear-powered ballistic missile subma-
rine (SSBN) and is building at least two,
possibly more, Jin-class SSBNs. By ana-
lyzing commercial satellite imagery in
July 2007, we identified one Jin at the
Xiaopingdao Submarine Base south of
Dalian from an image taken in October
20006.7 A more recent satellite image from
May 2007 also revealed two subs docked
at the Bohai Shipyard in Huludao; this
might indicate two new boats, or the
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image might have captured the first boat,
returned from Xiaopingdao.8 This second
image also shows what appears to be the
end of a third submarine extending from
beneath a covered assembly hall.

A third satellite image, taken on Febru-
ary 27, 2008, revealed the first deployment
of a Jin sub to the expanding Yulin Naval
Base on Hainan Island in the South China
Sea. This might have been the submarine
we spotted at Xiaopingdao, in which case
three Jins have been launched. The image
also showed that a submarine demagne-
tization facility has been added to Yulin
since 200s, the first such Chinese facili-
ty. Demagnetization improves stealth by
removing residual magnetic fields in the
metal of the hull. A submarine cave sim-
ilar to the one we disclosed at Jiangge-
zhuang Naval Base in 20006 has also been
constructed at the Yulin base, as well as
extensive underground facilities.? We first
reported the Yulin cave in 2006.10

How many Jin-class submarines China
plans to build is unknown, but the U.S. Of-
fice of Naval Intelligence (ONI) estimated
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in December 2006 that “a fleet of probably
five SSBNs will be built in order to provide
more redundancy and capacity for a near-
continuous at-sea SSBN presence.”!! Some
media reports assumed that ONI meant
China is building five Jin-class SSBNs; we
interpreted the statement as more of a pro-
jection. The 2007 Pentagon report ignored
the ONI estimate, but the 2008 report es-
timates that by 2010 China likely will have
“up to five” Jin-class SSBNs.2 A fleet of
four SSBNs would be similar to those of
Britain and France; four to five Jin-class
SSBNs would carry 48-60 missiles, a sig-
nificant increase from the 12 on the Xia.

The ONTI’s projection of “a near-con-
tinuous at-sea SSBN presence” assumes
that China plans to operate its SSBNs in a
fashion similar to the United States, Brit-
ain, and France. This would be a dramat-
ic change. China has no experience with
operating SSBNs; its single operation-
al SSBN has never gone on patrol. The
new SSBNs’ Julang (JL)-2 missiles cannot
reach the continental United States from
Chinese waters and in a crisis would face
considerable threats from hostile attack
submarines if trying to venture into the
Pacific Ocean, especially in such choke-
points as the narrow strait between South
Korea and Japan or the Malacca Strait.

The Jin-class SSBN is approximately 135
meters long (443 feet) and has 12 launch
tubes for the JL-2 submarine-launched
ballistic missile (SLBM). The JL-2 was
previously credited with a range of 8,000
kilometers (5,000 miles), but the 2008
Pentagon report has lowered that esti-
mate to 7,200 kilometers (4,500 miles), the
same as the parent missile, the DF-31.

As with the DF-31 and DF-314A, there
is speculation that the JL-2 may be
equipped with multiple warheads, but
the U.S. intelligence community credits
the missile with only a single warhead.
The Pentagon predicts initial operation-
al capability for the JL-2 in 2009 or 2010,
but given China’s previous difficulties
with ballistic missile submarine technol-
ogy, this remains unlikely.

China’s sole first-generation SSBN, the
Xia, is no longer considered fully opera-
tional. In 2003, the Pentagon predicted that
China would deploy the JL-1 SLBM that
year and that the sub’s service life would
be extended past 2010, but the Xia has

never sailed on a deterrent patrol.3 The
2008 Pentagon report does not include the
JL-1 on its list of Chinese missile forces.

Cruise missiles. The Pentagon believes
that China’s nuclear-capable DH-10 land-
attack cruise missile is now operational
and estimates that China deploys 50-250
of the missiles—a range that reveals sig-
nificant uncertainty about the status of the
weapon system. The DH-10, which can fly
farther than 2,000 kilometers (1,200 miles),
apparently exists in both ground- and air-
launched nuclear-capable versions that
“improve the survivability, flexibility, and
effectiveness of China’s nuclear forces,”
according to the Pentagon.4 How many of
the new cruise missiles might be nuclear-
capable is unclear.

Nonstrategic nuclear weapons. Sev-
eral CIA documents have been declassi-
fied within the last two years that provide
new insight into the U.S. assessment of
possible Chinese nonstrategic weapons.

In July 1990, the CIA reported that Chi-
na’s second nuclear test of the year “may
be related to development of a warhead
for a Chinese short-range ballistic mis-
sile.”’s In February 1993, an intelligence re-
port concluded that part of the purpose of
China’s testing series at the time was “pos-
sibly to test for tactical systems to be de-
veloped in the future.”6 Later that year,
another CIA assessment said the Chinese
testing probably would enable China “to
develop new warheads for its . . . tacti-
cal missile systems by 1996.”77 In 1995, the
agency thought a Chinese test scheduled
for that June “may include warhead test-
ing for ... a cruise missile.”8 Although un-
known, it is possible that this cruise mis-
sile might be today’s DH-10. The same
year, another CIA assessment said a Chi-
nese nuclear test scheduled for Septem-
ber 1995 possibly involved “a uranium ar-
tillery shell,” and speculated, “China could
be seeking to confirm the reliability of a
nuclear artillery shell design in advance of
a nuclear test ban. Such a weapon would
be primarily defensive, for use along Chi-
na’s perimeter against massed formations
such as an amphibious landing or a Rus-
sian ground attack.”

These assessments add to evidence that
China pursued or possessed several types
of nonstrategic weapons: ballistic mis-
siles, cruise missiles, and artillery. The
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overwhelming majority of China’s short-
range ballistic missiles, perhaps all of
them, are thought to be conventional.

Warheads. China has the technical ca-
pability to develop multiple reentry vehi-
cles (MRVs) and multiple independently
targetable reentry vehicles (MIRVs) but
has chosen not to deploy such systems on
its missiles. In March 2006, NASIC listed
all Chinese long-range ballistic missiles
with a single warhead, and the 2008 Pen-
tagon report says only that China con-
tinues to research MIRVs.20 Despite this,
some institutions, publications, and pri-
vate websites frequently credit many of
China’s long-range ballistic missiles as
having MIRVs. Jane’s Strategic Weapon
Systems, for example, lists MIRVSs for the
DF-5A, DF-31, and DF-31A.2!

Estimating the size and composition of
the Chinese nuclear stockpile is exceed-
ingly difficult; China does not publicize
details about its nuclear forces. U.S. and
other intelligence sources release very
little information—often contradictory
or even exaggerated—about what they
know, and unofficial publications and the
internet are awash in inaccurate and un-
substantiated claims.

Production of new warheads for the
DF-31, DF-31A, and JL-2—assuming they
will carry new warheads—has probably
already taken place, increasing China’s
stockpile. This warhead increase prob-
ably will be offset by the retirement of
old warheads for the shorter-range DF-3,
DF-4, and JL-1 as those systems are with-
drawn during the next several years.

The Pentagon projects that by 2010,
the Chinese nuclear force will have
DF-4s; “enhanced” DF-5s (DF-5As);
DF-21s; “solid-fueled, road-mobile DF-31
and DF-31A ICBMs”; and “up to five Jin-
class SSBNs, each carrying between 10
and 12 JL-2 SLBMs.”22 Faced with U.S.,
Russian, and Indian nuclear force mod-
ernizations, China apparently believes
this posture will reduce the vulnerabil-
ity of its nuclear deterrent. ®

FOR NOTES, PLEASE SEE NEXT PAGE.

Nuclear Notebook is prepared by Robert S. Nor-
ris of the Natural Resources Defense Council and
Hans M. Kristensen of the Federation of Amer-
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Washington, D.C., 20005; 202.289.6868.
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