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Let me begin by expressing my appreciation to the Commission for the opportunity to testify
here today on China’s nuclear force developments. It is an issue that gained increased
momentum in recent years in discussions about China’s objectives and U.S. defense
requirements.
In this testimony I will first describe the status of China’s nuclear forces, briefly outline
the major phases of the history, and address the modernization currently underway. Next, I will
discuss various estimates for the size of the Chinese nuclear warhead stockpile and projections
for its potential future development. I will then discuss China’s possible intent with its
modernization, before ending my testimony with some conclusions and recommendations.
Let me issue a caveat at the outset: I do not have access to classified information and
never had. As such I’m not privy to the U.S. Intelligence Community’s data other than what is
occasionally declassified and published in reports and testimonies. As Director of the Nuclear
Information Project at the Federation of American Scientists my job is to analyze that and other
information and makes sense of it. We do that in the form of the Nuclear Notebook column
published in the Bulletin of the Atomic Scientists since 1987, and the World Nuclear Forces
Chapter in the SIPRI Yearbook. As I describe below, that can sometimes be a challenge.
The Status of Chinese Nuclear Forces
China is well underway with its most substantial nuclear weapons modernization effort since it
first acquired nuclear weapons in the 1960s. The force is modest compared with U.S. and
Russian nuclear forces but significant compared with China’s nuclear history and other smaller
nuclear-armed states.1 This is China’s fourth modernization phase.
The first phase, in the 1960s and 1970s, introduced bombers and liquid-fuel moveable
medium-range ballistic missiles (MRBMs) such as the DF-1, DF-2, and the first version of the
DF-3. The second phase, in the 1980s and 1990s, introduced longer-range liquid-fuel moveable
and silo-based intercontinental ballistic missiles (ICBMs) that put all of Russia and India and
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nearly all of the United States within reach. This phase also introduced the first solid-fuel roadmobile MRBM (the DF-21), and an experimental nuclear-powered ballistic missile submarine
(SSBN) (Type 092). The third phase, in the first decade-and-a-half of the 2000s, introduced
solid-fuel road-mobile ICBMs (the DF-31/A), an upgrade to the liquid-fuel ICBM (the DF-5B)
with multiple independently targetable warheads (MIRVs), and a small fleet of SSBNs (Type
094). This phase also fielded significant conventional medium-range missiles (the DF-21C/D) to
complement Chinese nuclear forces and provide the country’s leadership with regional strike
options below the nuclear threshold.
The fourth modernization phase currently underway is fielding a broad set of nuclear
weapons systems that appear intended to upgrade older systems, add new types, and eventually
develop a triad of long-range strategic forces complemented by medium- and intermediate-range
ballistic missiles. The PLARF force structure currently includes at least 40 missile brigade bases
of which up to half might have nuclear capability.2 Let me briefly outline the major programs:
The ICBM force is transitioning from liquid-fuel silo-based and roll-out-to-launch
missiles to solid-fuel silo-based and road-mobile launchers. Apart from enhancing military
capabilities, which is always a product of modernization, that transition appears to be motivated
by an effort to reduce the vulnerability of the ICBM to a surprise attack and safeguard China’s
retaliatory capability. That mean phasing out the liquid-fuel DF-4 and in the future probably also
the silo-based liquid-fuel DF-5 (for now, the DF-5 is still being upgraded; the DF-5B can carry
up to 5 MIRV). New or upgraded ICBMs being fielded in this phase include the DF-31AG,
which is replacing the DF-31A and DF-31, as well as the DF-41, which became operational in
2020 and is China’s first MIRV-capable mobile ICBM (rumors about DF-41 capability range
from 3 to 10 warheads; more will reduce range). Rail and silo-based options apparently are also
under consideration. In 2019, I reported DF-41 launcher training at PLARF’s training area near
Jilantai in north-central China, shortly before the launcher was first displayed at a military parade
in Beijing.3
Coinciding with the introduction of enhanced and new road-mobile ICBMs, the PLARF
has also increased the number of launchers assigned to many of its ICBM brigades.4 As a result,
the number of ICBMs has increased from about 35 in 2000 (of which 20 with as many warheads
could reach almost all of the continental United States), to just over 100 missiles today (of which
nearly all can reach some or nearly all of the continental United States with more than 125
nuclear warheads). The Pentagon stated last year that “the number of warheads on Chinese
ICBMs capable of reaching the USA is expected to grow to 200 by 2025. (Note: “USA” does not
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necessarily refer to the continental USA but might also include Alaska, Hawaii, and Guam). Not
all of China’s ICBMs are necessarily targeted against the United States; some cover Russia and
India.
The PLARF also operates a force of shorter-range nuclear-capable ballistic missiles
apparently intended to cover regional scenarios against targets in Guam, India, Japan, Russia,
and South Korea. The Pentagon refers to missiles in this category as “non-strategic nuclear
weapons,”5 even though China considers all of its nuclear weapons to be strategic. This category
includes the solid-fuel DF-21 medium-range missile of which the existing DF-21A (CSS-5 Mod
2) is being upgraded with the DF-21E (CSS-5 Mod 6). The DF-21, which was China’s first solidfuel road-mobile ballistic missile, has now completely replaced the older liquid-fueled DF-3A.
The new DF-21E has not been displayed; it could potentially be an upgraded missile or the
existing DF-21 on a better launcher or a combination. It is important to remind that most DF-21
versions (DF-21C and DF-21D) are not nuclear.
China’s regional deterrent force now also includes the DF-26, a dual-capable
intermediate-range ballistic missile (IRBM) with improved accuracy that began fielding in 2016.
The missile is being fielded in significant numbers, although there appears to be some
disagreement about how many: OSD says 200, INDOPACOM says 100. Although the DF-26 is
dual-capable, most units are probably assigned conventional missions. In early-2019, I geolocated a DF-26 exercise announced by Chinese media to the new PLARF training area near
Jilantai in the Inner Mongolia province.6 And in early 2020, the DF-26 was first reported at the
PLARF training site near Qingzhou in eastern China, as well as in Korla in western China, as
well as significant numbers of launchers at production facilities.7 It is possible that the DF-26
will replace some of the DF-21 units.
The naval portion of the current modernization phase involves expanding the small fleet
of Type 094 class ballistic missile submarines, as well as developing a replacement known as the
Type 096. The current fleet builds on the single Xia-class (Type 092), which was not successful,
never sailed on a deterrent patrol, but was used to develop technology for subsequent nuclearpowered submarines. Whereas the current subs are equipped with the single-warhead JL-2
missile, the new sub will carry the JL-3 missile, which might be capable of delivering multiple
warheads.
The current SSBN force is, in my view, somewhat of an oddball in China’s nuclear
posture. With a range of some 7,400 km (4,600 miles), the JL-2 missile cannot reach the
continental United States or Hawaii from waters near China. Nor can it reach western Europe. To
provide a hypothetical retaliatory capability against the United States, a Type 094 would need to
sail deep into the Pacific Ocean and potentially expose itself to US and allied anti-submarine
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forces (the Type 094 is relatively noisy: similar to 1970s-era Soviet SSBNs). Long-range patrols
are rare, so the Chinese SSBN force may instead be intended to operate from a protected bastion
in the South China Sea (all six are homeported on Hainan Island). Instead of a viable secure
retaliatory capability, the current SSBN fleet for now seems more like a work in progress and
more useful for regional targeting against U.S. bases in the region as well as India and Russia.
The new Type 096 SSBN will, once it begins to enter the fleet in the mid-2020s, also
have shortcomings. Even with the 10,000+ km (6,300+ miles) JL-3 SLBM, a submarine would
not be able to strike the continental United States from the South China Sea (it could reach most
of western Europe, though). To target the continental United States, the submarine would have to
launch its missile from northern Chinese waters. A launch from the Bohai Sea, for example,
would potentially be capable of reaching the entire U.S. west coast and almost all the northwestern parts of the country including all three ICBM bases. Striking Washington D.C. would
require sailing into waters between Japan and Russia or deep into the Pacific Ocean. Again, it is
worth reminding that China can already target all of those areas with its land-based missiles.
The final nuclear effort of the current modernization phase involves the development of
an active nuclear role for China’s bombers. This includes, in the near term, development of an
air-launched ballistic missile for a modified H-6 bomber (H-6N), and development of a longrange bomber (H-20) with nuclear capability for deployment in the mid- to late-2020s.
The Nuclear Stockpile: Status and Projections
To arm all of these modified and new delivery systems, China needs more nuclear warheads.
U.S. officials have recently made public projections that they expect China to significantly
increase its nuclear warhead stockpile over the next decade. But an increase from what to what?
The size of the Chinese nuclear stockpile has been the subject of much uncertainty and
speculation over the years. The Chinese government has, as far as I know, never disclosed the
exact size of its nuclear warhead stockpile. In 2004, however, a Chinese Foreign Ministry fact
sheet stated: “Among the nuclear-weapon states [the P5], China…possesses the smallest nuclear
arsenal.”8 That was a true statement at the time when the British stockpile was around 280
warheads.
In 2012, when rumors suggested China might have many more warheads (hundreds, even
thousands), STATCOM commander Robert Kehler rejected it: “I do not believe that China has
hundreds or thousands more nuclear weapons than what the intelligence community has been
saying, […] that the Chinese arsenal is in the range of several hundred” warheads.9
Seven years later, in 2019, Defense Intelligence Agency director Lt. Gen. Robert Ashley
gave a similar number: “We estimate…the number of warheads the Chinese have is in the low
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couple of hundreds.”10 DIA has made several projections about China’s nuclear stockpile in the
past that proved to be wrong (see image below). But the latest DIA number was repeated in the
2020 DOD report on China’s military developments: “China’s nuclear warhead stockpile currently estimated to be in the low-200s…”11 In the back of the report, however, a fuller
statement appeared to include a caveat: “Currently, China probably maintains an operational
nuclear warhead stockpile in the low-200s.”12 (Emphasis added.)

At FAS, we interpreted “operational” to imply that the “low-200s” number only included
warheads assigned to operational launchers with an active nuclear mission. This interpretation
was confirmed by a tweet by arms control ambassador Marshall Billingslea: “Caveats are
important. Report assigns rough number for “operational” warheads.”13 If so, warheads produced
for new launchers that had not become operational - such as the DF-41 and the two additional
Type 094 submarines, or a small number of bombs potentially held in deep storage for a
secondary contingency mission for a small number of H-6 bombers - might not be included in
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the count. Consequently, at the time of the 2020 DOD report, we put our Chinese stockpile
estimate at around 320 warheads.14
Whatever the exact warhead number, U.S. officials have been clear that they expect the
number to increase significantly over the next decade. China “is likely to at least double the size
of its nuclear stockpile” over the next decade, DIA stated in 2019.15 Just a few months ago,
STRATCOM commander Charles Richard said China is “well ahead of the pace necessary to
double their nuclear stockpile by the end of the decade,”16 and projected the stockpile might
increase even more: “double (if not triple or quadruple) over the next decade.”17
Whether such an increase will happen - or can happen - depends on a number of factors
and assumptions. Most importantly, what is the Chinese government’s own plans? How would
the structure of the Chinese nuclear arsenal have to change to accommodate such warhead
increases? What is the Chinese capacity for production and integration of significant numbers of
additional nuclear weapons? How many facilities can China build to accommodate these
additional forces?
Answering these questions in detail goes beyond the scope of this testimony. But to
illustrate the potential force structure implications of the various stockpile increases suggested by
U.S. defense officials above, the table below shows hypothetical nuclear forces structures for a
doubling, tripling, and quadrupling of the Chinese nuclear warhead stockpile.
A doubling of the stockpile seems plausible given the recent and ongoing modernization
of the arsenal. But it would a major undertaking potentially requiring increasing the number of
DF-31AG brigades, doubling the current number of road-mobile DF-41s with MIRV, deploying
a new brigade of silo-based DF-41s with MIRV, fielding at least one Type 096 SSBN with
MIRVed JL-3 missiles in addition to the six Type 094 SSBNs already in service, and fielding
more than a dozen nuclear bombers. Fewer launchers would require greater MIRV loading.
A tripling of the stockpile would require even greater force structure changes. To
accommodate the additional warheads, I had to increase the number of DF-31AG and DF-41
brigades even further, add a number of rail-based DF-41s, add yet another SSBN for a total of
eight, double the number of bombers as well as their weapons capacity.
To create the hypothetical force structure necessary for a quadrupling of the stockpile,
even more road-mobile and rail-based missiles were needed, more DF-26 units were assigned
nuclear warheads, and more bombers were added with greater weapons capacity. Moreover, a
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quadrupling of the stockpile also required increasing the MIRV loading on some of the DF-41
ICBMs.

Potential Intentions
The descriptions of China’s nuclear modernization and the projections for the possible increase
of the nuclear warhead stockpile are often accompanied by claims about intent. This includes
whether China still has a minimum deterrent - or can have it with twice the number of warheads,
whether one can trust China’s No-First-Use policy and pledge not to attack with nuclear weapons
any non-nuclear country, whether construction of new silos and development of ballistic missile
warning capabilities signal China is moving to a “launch-on-warning” posture with nuclear
warheads loaded on missiles on high alert.
Minimum deterrent is a vague and undefined term. All nuclear-armed states claim they
only have the minimum number of nuclear weapons needed for their defense. But as a country
that has said for many years that its small arsenal constituted a minimum deterrent, China
obviously should explain how a larger arsenal can also be a minimum deterrent. Compared with
the arsenals of Russia and the United States, China will of course continue to have a minimum
deterrent even when its ongoing modernization is completed.
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In addition to stockpile size, however, new and improved military capabilities also raise
questions about China’s intent. This is specifically the case with the new ICBM silos under
construction as well as the dual-capable DF-26 and the decision to reactivate the nuclear bomber
mission.
The construction of more than a dozen silos in the PLARF training area near Jilantai,
combined with China’s efforts to develop some kind of early-warning capability against ballistic
missile attacks, caused the Pentagon to publicly declare in 2020 that “China intends to increase
the peacetime readiness of its nuclear forces by moving to a launch-on-warning (LOW) posture
with an expanded silo-based force.”18 The public statement appeared to be, at least in part, based
on my report in September 2019 about construction of new missile silos at Jilantai.19 Since then,
silo construction has increased significantly in the area, with more than a dozen silos detected so
far.20
Why China is building so many silos in a training area is unclear. It is possible that
PLARF is experimenting with different designs and concepts before it begins to construction
new silos in the operational missile brigade areas.21 The silos are too small for the current silobased DF-5 (even though DF-5Bs have been seen operating in the area), and it is possible that
the silos are intended for the DF-41 or a DF-31A ICBM. There are several potential explanations
for this development. One is that China feels more vulnerable to surprise attack and has decided
to increase the number of silos to safeguard some retaliatory capability. Another potential
explanation is that the DF-5 is getting old and needs to replaced by new solid-fuel missiles.
It is potentially also possible that China has decided to place ICBMs on high alert with
warheads and is developing an early-warning capability to allow solid-fuel missiles to launch
before their silos can be destroyed. This appears to be the interpretation that the Pentagon has
made. There is still no public information that confirms China has decided to transition to an
actual alert posture under normal circumstance, but it is possible that it is developing capabilities
and procedures for being able to switch to such a posture in a crisis.
I frequently hear claims that one cannot trust China’s no-first-use pledge. “I think I could
drive a truck through the no first use policy,” STRATCOM commander Richard ridiculed last
year in testimony before the Senate last year. China might have different definitions for what no18
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first-use means than the United States or under what conditions the policy would apply.22 But the
Pentagon concludes for years that there is “no indication that [Chinese] national leaders are
willing to attach…nuances and caveats publicly to China’s existing NFU policy…”23
I personally doubt any country would refrain from using nuclear weapons first if it
concluded its survival depended on it, whether it has a no-first-use policy or not. More than a
guarantee for anything during a war, the most beneficial and impactful effect of a no-first-use
policy is probably its potential to limit the ambitions and readiness of the nuclear posture.
China’s fielding of the dual-capable DF-26 with its increased accuracy (although mainly
for conventional missions) has raised speculations about its potential use as a nuclear precision
strike tactical nuclear weapon. After referring to non-official discussions about a need for lowyield nuclear weapons to reduce collateral damage, the Pentagon in 2020 described the DF26 as “China’s first nuclear-capable missile system that can conduct precision strikes, and
therefore, is the most likely weapon system to field a lower-yield warhead in the near-term.”24
As mentioned above, a Pentagon fact sheet in 2018 described the DF-26 as a “tactical nuclear
weapon.”25
Although modern Chinese warheads have lower yield than their first-generation
Megaton-yield weapons, there is no public indication that it has decided to use the DF-26 or
other nuclear weapons as tactical nuclear weapons. Nonetheless, the DF-26 and China’s decision
to reactivate a nuclear mission for the bombers is raising questions about whether China is
increasing the role of regional weapons in its nuclear strategy. At the same time, there is nothing
new about regional-range nuclear weapons in Chinese nuclear planning per ce; regional missiles
were one of the very first categories of nuclear weapons China deployed, well before ICBMs.
Conclusions and Recommendations
In conclusion, China’s nuclear modernization is significant, important, and requires close
monitoring, analysis, and debate. Despite the current modernization and the focus it receives in
the public debate, however, the PLARF is - unlike its predecessor the Second Artillery Corps
two decades ago - predominantly a conventional force, and increasingly so. That fact is often
overlooked in the public debate. Statements made by U.S. military and intelligence officials, for
example, assert that China has “the most active and diverse ballistic missile development
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program in the world”26 and “launched over 400 ballistic missiles (more than the rest of the
world combined for non-wartime uses)” over the past two years.27 Most of those missiles are
conventional, however, and only a smaller portion of the missile tests involved nuclear missiles.
The DIA stated in 2019 that China’s growing nuclear arsenal “is consistent with Chinese
President Xi’s vision for China’s military, which he laid out at the 19th Party Congress and
stated that China’s military will be ‘fully transformed into a first tier force’ by 2050.”28 Although
it may be consistent with Xi’s vision, it is important to note that the origins of much of the
current nuclear modernization dates back to well before he became the Chinese president. The
DF-41 program, for example, dates back to the 1990s, and most of the current SSBN fleet was
laid down before Xi took control. The DF-26 also dates back to before Xi, although he might
have increased the numbers.
Nonetheless, China’s significant modernization and its growing warhead inventory raise
valid questions about its plans and intent. How much does it plan to produce and deploy and
when? The projections made by the U.S. military and Intelligence Community about China’s
expected increase of its nuclear weapons stockpile over the next decade have created significant
discussion. Many questions remain, however, both about the increase, how DIA and
STRATCOM make the projections, and what an increase means for Chinese intensions.
There is no authoritative information that I’m aware of that suggests China is seeking
nuclear parity with the United States. Even with STRATCOM’s most extreme projection of a
quadrupling of the Chinese stockpile size described by DOD in 2020, China would only reach up
to 1,000 warheads - less than one-third of the current U.S. nuclear weapons stockpile. Even in
my exaggerated hypothetical force structure, that would only add up to about 200 ICBMs, half of
the U.S. ICBM force, nearly 100 SLBMs compared with 240 for the United States, and 50
bombers compared with 60 U.S. nuclear bombers.
Chinese secrecy is of course an important reason for the uncertainty about the status and
future of the Chinese nuclear arsenal. Secrecy has traditionally been a key component of China’s
effort to protect its relatively small nuclear arsenal, and China still has far to go before it can
claim any official degree of transparency about its nuclear arsenal. At the same time it is
important to remember that it takes a long time for nuclear-armed states - certainly authoritarian
regimes - to become comfortable with some degree of transparency. That was also the case for
the United States - and it still has issues, including some that make it harder to monitor and
understand Chinese nuclear developments.
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Until 2010, for example, the annual DOD report on Chinese military developments
included a table with a detailed breakdown of the Chinese missile force. In the 2011 issue,
however, the table was changed so it only showed overall missile categories. In 2013-2015, even
the abbreviated table disappeared completely, until it returned in 2016. It would help the public
debate considerably if future reports would include a breakdown of the Chinese missile force.
Likewise, until 2010, the Office of Naval Intelligence would declassify and release the
annual number of Chinese general-purpose and ballistic missile submarine patrols. In 2010,
however, the office suddenly began to classify the precise numbers and instead released a range.
Initially the range was five (11-13, for example), but in 2013 all data was denied. It would help
the public debate if ONI restored its previous long-held declassification policy and released the
annual submarine patrol numbers again.
With this I end my prepared testimony. Thank you for the opportunity to testify. I look
forward to your questions.
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