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Chair Schriver and Vice Chair Kuiken, Members of the Commission and Commission Staff,
thank you for the opportunity to submit this statement for the record. In offering my best
discernment regarding the subject of your hearing, I am drawing on the work of the Naval War
College’s China Maritime Studies Institute (CMSI), which for all of its more than two decades’
existence has devoted particular focus to analyzing undersea warfare efforts by the People’s
Republic of China (PRC).? Importantly, however, I am expressing solely my personal views,
which do not represent the policies or estimates of the Naval War College, the Navy, or any other
organization of the U.S. government.

Executive Summary

China is investing heavily in undersea warfare development as part of a broader effort to
challenge American military advantages in the Indo-Pacific. While the United States retains
substantial qualitative superiority in submarine operations and undersea warfare, the People’s
Liberation Army Navy (PLAN) is making steady progress across multiple dimensions of the
undersea domain.

Over the next five years, several developments are likely to affect U.S. operations in the Indo-
Pacific:

1. Industrial advantages in shipbuilding capacity enable China to scale production of naval
platforms more rapidly than the United States.

2. Continued modernization of China’s submarine force includes a possible shift to focusing
on the production of nuclear-powered submarines only—the absolute global gold
standard.

3. A critical component of how the PLAN is moving to address deficiencies in the undersea
domain is the expansion and enhancement of an integrated maritime sensing architecture.
This includes a system-of-systems of seabed sensors, unmanned underwater systems,
ocean surveillance ships, and maritime patrol aircraft.

4. China is rapidly increasing its inventory of unmanned undersea platforms, including
gliders and large unmanned undersea vehicles (UUVs).

5. Military-Civil Fusion (MCF) programs leverage China’s large civilian shipbuilding,
oceanographic, and research enterprise for military-relevant applications.

6. China’s development of a credible, resilient sea-based deterrent may increase Beijing’s
confidence in its ability to manage U.S. military intervention in a regional conflict,
especially China’s vulnerability to U.S. nuclear coercion.

7. Even as China develops an undersea second-strike capability, its primary undersea
operational focus remains anti-surface warfare.

8. Despite the PLAN submarine force’s current focus on countering surface threats,
however, it will get better at anti-submarine warfare (ASW) over the next several years.

9. PRC analysts continue to regard undersea superiority a key advantage for the U.S. Navy,
but American platform numbers are constrained and qualitative margins are under threat.



10. U.S. Navy undersea advantages, already challenged, are eroding.

China’s ASW capabilities are uneven but improving. Particularly within the First Island Chain,
China is developing a layered detection architecture. Beyond the First Island Chain, however,
Chinese ASW capabilities remain significantly more limited. Despite these advances, the United
States retains major advantages in submarine stealth, operational experience, and global undersea
surveillance networks. Maintaining these advantages will require sustained investment in
submarine production, undersea sensing systems, UUVs, and allied cooperation.

A Strategic Priority from the Very Top

The PRC is investing enormous effort and resources to improve its ability to fight in a key arena
long dominated by America and its allies: the undersea domain. This is driven in part by the
uniquely powerful efforts of paramount leader Xi Jinping, the world’s foremost navalist
statesman today and the greatest navalist head of state since World War I1.3 Over the past eight
decades, no other national leader has placed such a concerted emphasis on naval development
over so many years (13+) and mobilized so many resources to achieve such dramatic growth in
fleet force structure, associated systems, and related capabilities. Xi has personally influenced
PLAN force structure decisions, including the prioritization of nuclear-powered ballistic missile
submarines (SSBNs).*

This is part of Xi’s unprecedented emphasis on nuclear weapons development and deployment,
including the establishment of a comprehensive nuclear triad, which is affording China the
world’s fastest growing nuclear arsenal at over 600 operational warheads and counting.® As part
of its nuclear triad’s sea leg, China has now fielded the Julang-3 (JL-3/Great Wave-3) (CSS-N-
20) SLBM on its Jin-class (Type 094) SSBNs. The Pentagon’s 2025 China Military Power
Report assesses the JL-3 at roughly 10,000 km range, enabling strikes on large portions of the
Continental United States (CONUS) from suitable patrol areas. The report’s aforementioned
“Fielded Nuclear Ballistic Missiles” figure depicts the JL-3’s 10,000 km range covering
Washington, DC and most of CONUS, with the exception of Florida and a swath of the
southeast.®

As part of his navalist emphasis, Xi has expanded the PLAN’s outlook and mission by adding
two new layers to its first service-specific strategy, assigned by 1986, of “Near Seas Active
Defense.” This imperative to advance Beijing’s contested sovereignty claims while countering
foreign intervention in the Yellow, East, and South China Seas accordingly remains the core,
most critical priority. Meanwhile, however, in 2015 Beijing officially affirmed that the PLAN
had acquired an additional layer of strategy: “Far Seas Protection,” to safeguard China’s
burgeoning overseas interests.” By 2018, China’s Navy had acquired a third layer of strategy:
“Near Seas Defense, Far Seas Protection, [Global] Oceanic Presence, and Expansion into the
Two Poles” (I #ERGfH, im#EG T, KEEAFLE, P4 2).2 Dalian Naval Academy, for instance,
now offers a “Polar Region Navigation” course.

While this latest strategic layer is currently being operationalized, it is already clear that the
undersea domain and seabed are receiving unprecedented PRC emphasis. The seafloor supports
undersea cables, transmitting 97+% of global data flows, which China seeks to be able to
safeguard, manipulate, or exploit as it sees fit. The seabed is the focus of an impending



renaissance in mining rare earth elements and other valuable minerals. China will seek to protect
extraction sites and related operations with military and civil maritime forces. It may leverage
mining activity to establish and expand force presence in strategic areas, such as the Exclusive
Economic Zones of Pacific island countries with which it has extraction agreements or abyssal
areas (e.g., in the Clarion-Clipperton Fracture Zone) to which it has gained access through the
International Seabed Authority (ISA).

In addition to being a largely untapped treasure house of valuable resources, these still-largely-
uncharted depths represent an emerging domain for new forms of warfare.” PLAN discussions of
seabed warfare (including defending, compromising, and attacking undersea cables) are centered
on the “deep sea” (VAIF) as a realm of growing importance for military competition and conflict.
The “deep sea” is one of three new frontier domains (the other two being the polar regions and
outer space) prioritized for special PRC attention and resourcing. All three receive Xi’s strong
support and are potent areas of Sino-Russian collaboration. While sources differ regarding at
what depths the “deep sea” begins, PLA experts consistently attach growing importance to the
“deep sea” as a battlespace. Some go so far as to deem it the essential basis for achieving sea
control—*“using the deep to control the sea” (LAZA ). My CMSI colleague Ryan Martinson
also finds that “PLAN sources dating back to at least 2009 have highlighted China’s ISA contract
zones as national interests that must be safeguarded against potential threats.”!°

As in other areas, China seeks to leverage MCF in developing new technologies and techniques
to help the PLAN seize the initiative in future deep-sea conflict. Martinson judges that MCF may
be particularly useful “in the analysis and interpretation of the ‘big data’ sets associated with
underseas warfare, with the ultimate goal of creating a ‘transparent’ ocean battlefield, including
in the undersea domain.”!! With regard to MCF-related hardware, China is paving the way with
innovative development and testing of such equipment as seabed landers, which draw in part on
space vehicle technology—a testament to PRC attempts to integrate its advances across new
frontier domains. Such vehicles offer persistent seabed presence and operations, and even
potential utility for deep-sea weapons presetting at military chokepoints.'?

Based on a series of overarching national development goals that Xi has designated for 2027,
2035, and 2049, two major aspects of military maritime advancement stand out. First, Xi’s
Centennial Military Building Goal of 2027 is a capability development deadline designed in
large part to afford him a full-spectrum toolbox of military operational capabilities to be able to
threaten to use—or, in a worst-case scenario, actually use—against Taiwan.'? Based on its
longstanding assumption that the United States (and possibly key allies) would likely intervene
in such an inherently maritime contingency, China is determined to undermine as much as
possible longstanding American dominance in the undersea domain'# while targeting its regional
bases and long transpacific logistics train.

Second, as part of his longer-term ambitions to fully realize the “Rejuvenation of the Chinese
Nation,” Xi has directed the development of a “world-class military,” including a “world-class
navy.”! Originally projected for 2049, the completion timeline appears to have been moved up
considerably. The goal is to achieve a PLAN that is superior to the U.S. Navy in important
respects, particularly vis-a-vis Beijing’s mission priorities. Undersea capabilities development is
critical to achieving this gold standard overall, as well as to supporting and protecting advanced



operations of carrier groups and other task forces far from China-based capabilities and
infrastructure. China’s Navy clearly intends to be able to conduct the full range of naval
operations wherever it operates around the world, including undersea warfare. This means
submarine patrols in the Indian Ocean, which have already occurred; in the Arctic Ocean, for
which PRC scientists are currently laying the technological and operational foundations; and
eventually perhaps even the Atlantic Ocean, where Beijing is developing important interests that
may be contested.®

In sum, undersea warfare is a core component of PRC naval strategy. Perhaps most importantly,
PRC strategists deem undersea warfare essential to countering U.S. Navy strengths. Within the
First Island Chain, it is critical to achieving the PLAN’s aim of sea control in wartime. Beyond
the First Island Chain, particularly in the Western Pacific and Indian Ocean, effective undersea
operations are deemed necessary to counter U.S. Navy domain superiority and thwart third-party
intervention in an East Asian conflict. PRC leaders also consider undersea warfare important for
the long-term protection of China’s global interests.

China’s Undersea Advances

As part of the world’s most dramatic military buildup in general, and naval buildup in particular,
since World War II, China is engaged in the most dramatic large-scale improvements in undersea
capabilities since the Cold War. Key results to date, and likely near-term trends, regarding
China’s undersea efforts include the following. China’s navy already has by far the world’s
largest fleet, with over 400 battle force ships including over 60 submarines.'” Over the next five
years, China’s undersea capabilities are likely to improve substantially in multiple areas. These
include continued modernization and nuclearization of the PLAN submarine fleet, expansion of
maritime surveillance systems, and growing deployment of unmanned undersea platforms.

China has a large force of potent diesel-electric submarines and is beginning to produce greatly
improved nuclear-powered submarines. The Soviet Union denied technical support to China,
which had to design and build nuclear-powered submarines on its own. China successfully
produced functional submarines, but not effective ones. Starting around 1996, Russia began to
supply considerable support. In recent years, China has greatly enlarged and enhanced
shipbuilding facilities that can produce both conventional- and nuclear-powered submarines.
Expanded infrastructure at Huludao’s Bohai Shipyard, in particular, demonstrates increased
physical plant building capacity.'® Previously uneven PRC technological progress in submarine
construction, including stubborn weaknesses in propulsion and quieting, has been ameliorated as
Beijing has exploited its partnership with Moscow to obtain access to cutting-edge submarine-
related technologies.

As part of the world’s most numerous conventional submarine force, the PLAN currently
operates the world’s largest fleet of air-independent-power (AIP) submarines.'” An improved
Type 039C variant of the Yuan-class AIP submarine features a new, angled sail and an integral
towed array sonar (the PLAN’s first conventional submarine to be so equipped).?’ China also
invests heavily in research and manufacturing and produces numerous experimental
submarines.?!



China is now making noteworthy progress in the all-important area of submarine quieting
through improvements in nuclear propulsion; based in part on technology transfer from Russia,
both consensual and via espionage, as part of Russo-Chinese sharing of undersea technology and
expertise more broadly.?? Through “imitative innovation,” China has modified proven Russian
submarine technology in nuclear reactors, sound isolation mounts, towed arrays, and torpedoes
to meet its needs. Having significantly expanded its nuclear-powered submarine production
infrastructure and finally reaching requisite technological levels, China appears geared
henceforth to focusing on building, in significant numbers, nuclear-powered submarines—the
absolutely unrivaled gold standard, with utterly unmatched potential in propulsion, endurance,
sensor and weapons operations, and overall performance.?’

Half a century since the first Type 091 Han-class nuclear-powered attack submarine (SSN) was
commissioned, China is producing significantly more advanced nuclear-powered submarines
than it could in the past.>* China’s Type 095 SSN?° has the potential to approach the capabilities
(propulsion, quieting, sensors, weapons) of Russia’s Improved Akula I-class SSN. China’s Type
096 SSBN has the potential to approach most capabilities (propulsion, sensors, weapons; albeit
quieting like Improved Akula I) of Russia’s Dolgorukiy-class SSBN. Should China jump from an
early Victor I1I-like platform to an Improved Akula I-like platform, the implications for the
United States and its Indo-Pacific allies would be profound. The Type 096 will provide the
PLAN with its first truly survivable undersea second-strike platform, perhaps one capable of
effective open ocean deployments.

China has launched its first-ever class of nuclear-powered guided missile submarines (SSGNs):
Type 093B Shang III, whose vertical launch system (VLS) tubes can accommodate both anti-
ship and land-attack cruise missiles (LACMs).?® Stealthy PLAN SSGNs, produced at scale,
would be able to conduct anti-surface warfare operations far from China’s shores, threatening
U.S. Navy movements throughout the Indo-Pacific. Armed with LACMs, the new submarines
could target U.S. installations ashore, from Guam to Honolulu and even perhaps the West Coast.
Both the anti-surface and land-attack capabilities would add redundancy to the advanced shore-
based ballistic missiles already fielded by the PLA Rocket Force (PLARF). If PLAN SSGNs
achieve a large, out-of-area presence, they could force the U.S. Navy to adjust its disposition to
address this threat.

Another significant element to watch will be the Type 041 Zhou-class SSN, produced not at
Huludao but in Wuhan’s recently-relocated-and-expanded Wuchang Shipyard and powered by a
micro nuclear reactor.?’ Possibly sundered by corruption-related procurement problems,
according to the Pentagon’s latest China Military Power Report, the first hull sank at the pier.?8
However, if China has successfully resolved the issues responsible, a rapid and numerically
significant buildout of these relatively small and relatively affordable submarines may ensue,
giving the PLAN a set of all-nuclear-powered platforms ideally suited for lurking quietly in the
Near Seas and performing ASW there. Successful ASW involves detecting, tracking, and, if
necessary, engaging enemy submarines for destruction. Here, as in other areas of undersea
warfare, China is working hard to improve across the board.

A Growing System-of-Systems



PLA doctrine views undersea warfare as best conducted through an integrated “system-of-
systems.” PRC analysts fear strong U.S. and allied undersea capabilities, but the PLAN is
determined to close the gap as much and as quickly as possible while pursuing superiority of its
own in other areas (e.g., through joint operations with the PLARF).

China’s MCF strategy plays a major role in undersea capability development. Among its many
military maritime superlatives,?® China possesses the world’s largest fleet of oceanographic
research vessels, which conduct extensive seabed mapping and marine surveys—including in
Bering Sea waters above the U.S.-claimed extended continental shelf, potentially in a direct
challenge to American maritime claims.*® Such research can support submarine operations and
maritime domain awareness. While imperfect and under development, China’s effort to achieve
maritime domain awareness throughout the water column and into the seabed is comprehensive
and relentless. It draws in part on civilian and dual-use inputs, including the world’s largest
organizational system for acquiring technology by all means possible and applying it for military
purposes; the world’s largest research and survey fleet, whose bathymetric analysis and mapping
helps guide future submarine operations;*! and a national scientific system that provides
globally-unparalleled incentives for world-class experts and their protégés to advance prioritized
technological frontiers and explore the ocean depths. Influential, strongly-funded-and-supported
Chinese Academies of Sciences and Engineering Academicians and next-generation understudies
pioneer their exploration and facilitate dual-use leveraging of operational and developmental
Arctic and Antarctic communications facilities, space support ships, icebreakers, “Transparent
Ocean” submarine detection systems, robotics, manned and unmanned submersibles, and seabed
stations.

To detect and track foreign submarines operating near PRC-claimed waters, China has developed
such ASW platforms as the KQ-200 maritime patrol and reconnaissance aircraft and the Type
816 Dongjian-class ocean surveillance vessel. Since 2017, PRC shipyards have launched, and
the PLAN has likely commissioned, seven Dongjian-class ocean surveillance ships, offering an
improved capability for acoustic detection of undersea threats.>? This new generation of ocean
surveillance ships is almost certainly designed to help (in coordination with other sensors and
platforms) alleviate longstanding weaknesses in the PLAN’s ASW capability and in China’s
undersea security more broadly. That so many Dongjian-class ships have been built so fast
underscores the importance that PLAN leaders place on the undersea domain and on addressing
shortcomings in long-range undersea detection and target identification.

China Electronics Technology Group Corporation (CETC; H [E Hi})’s “Blue Ocean
Information Network” (#5715 S W £%), integrating space, air, shore, sea, and undersea systems,
exemplifies the comprehensive, overlapping, layered architecture of sensors and networks that
China is assembling around its maritime periphery.>* Another important example is the Sound
Surveillance System (SOSUS)-like Underwater Great Wall/Underwater Observation Network
(K T K/ 7K R R) and undersea early-warning system (7K T 7% #1144 £%) that China is
deploying, with special focus on strategic approaches likely of disproportionate importance to
enemy submarines.** PLAN ASW capabilities are also being enhanced through a focus on
developing and deploying UUVs and underwater gliders.*® Even China’s Maritime Militia
incorporates marine scientists and engineers, some with “deep sea” expertise, and is involved in
the emplacement and monitoring of sonobuoys and other sea-based sensors.*® These networks



remain under development but reflect a clear effort to build a layered maritime surveillance
architecture integrating multifarious manned and unmanned platforms, sensors, and other
systems.

In recent years, China’s Navy has invested heavily in developing other new capabilities to boost
its awareness of—and ability to forecast—the undersea operating environment, but PLAN
experts believe that their meteorology and oceanography capabilities significantly lag those of
the U.S. Navy. This comparative ignorance of the ocean battlespace environment constitutes a
major impediment to PLAN submarine and ASW operations, especially beyond the First Island
Chain. Further afield, PLAN ASW capabilities remain more limited due to fewer deployed
sensors, limited patrol aviation, and constrained logistics infrastructure. As a result, China’s
Navy remains less capable of conducting sustained ASW operations in distant waters.

China is investing heavily in autonomous systems, including underwater gliders and large UUVs.
These systems can perform persistent sensing missions and may eventually support mine
warfare, undersea surveillance, and seabed warfare. China has begun to prioritize mine warfare
and the PLAN has a comprehensive, sophisticated sea mine program. The PLAN has a large,
diverse inventory of sea mines including advanced variants and trains extensively in minelaying.
Like other navies, the PLAN lags greatly in the inherently challenging field of mine
countermeasures (MCM). However, China produces modern MCM ships with remote operating
vehicles and a full catalog of sweeping equipment and is working hard to improve its ability to
use them.?’

The PLAN either has or is poised to integrate UUVs into its operational force. It seeks to build
larger UUVs to carry more capable payloads and perform a broader range of operations. PLAN
experts generally assume that China’s development of autonomous platforms for naval
operations lags American UUV development but are striving to close the gap.

PLAN mine warfare capabilities may be enhanced with large AUVs including the HSUOO1 Large
Displacement Unmanned Underwater Vehicle (LDUUV).?® China’s most recent military parade
of 3 September 2025 included both legacy and next-generation unmanned underwater vehicles,
with the previously revealed HSU-001 displayed alongside newer, larger XLUUV designs—
highlighting the maturation and scaling of China’s undersea unmanned systems portfolio.>* Of
note, systems publicly paraded by China tend to have already reached the equivalent of initial
operational capability (IOC).

The PLAN’s development of a new heavyweight torpedo, roughly comparable to the MK48
ADCAP and the European Blackshark, and improved sonar systems for its submarine force
could pose a difficult challenge for U.S. submarines, despite enduring acoustic disparities. The
adoption of the YJ-18, YJ-19, and CJ-10 submarine-launched cruise missiles poses major threats
to both the U.S. surface fleet and U.S. bases and installations in the Western Pacific.

With the aforementioned developments, China’s Navy has moved closer to its goal of being
prepared to win a “high-end naval war” and improved its chances of detecting, tracking, and
attacking potential future adversaries in the undersea domain.



Enduring Personnel and Organizational Challenges

Uneven personnel quality and chain-of-command inefficiencies likely pose enduring challenges
for China’s submarine force, which has experienced massive changes and faces persistent
difficulties in personnel recruitment, training, and command structures. Rapidly incorporating
new platforms, technologies, concepts, and communications requirements strains personnel; but
is mitigated by increased attention to effective training, personal care, and physical and mental
support and recovery. Outstanding performers, particularly personnel who occupy high-stress
billets like submariners, are increasingly rewarded with convalescent rest and recreation,
including at dedicated support facilities.** Meanwhile, recent reforms and expanded training
efforts indicate a strong institutional focus on improving operational effectiveness.

Xi has personally prioritized enhanced submarine force development and training.*! In response,
PLAN submarine force training is adapting to recent changes in military strategy and doctrine.
Submarine crews now train more regularly under “realistic” combat conditions involving longer
durations and greater distances. Expanded educational opportunities, advanced ship-based
simulators, and virtual reality technology further progress ashore; the latter two modalities
helping overcome outdated training equipment reportedly still present in academies and
accommodating China’s ten-plus submarine variants.

Beginning in 2015, “above-the-neck” reforms in the PLA in general, and PLAN specifically,
directed the development of a new joint operational command system that resulted in
commensurate changes to PLAN submarine force command and control.*? Follow-on “below-
the-neck” reforms did not reorganize PLAN submarine force command structure but rather
significantly transformed its composition and quality, relocating in-service submarines to ensure
balanced distribution of the many newer, more capable submarines across the fleet as older
platforms were decommissioned. This has implications for both intra-PLAN coordination and
inter-service coordination overall. Infrastructure improvements at PLAN submarine bases
presage further changes to submarine force structure.

Over the past decade, the PLAN has made considerable progress in recruiting and
professionalizing non-commissioned officers (NCOs, 1= 'F), who constitute ~70% of the crew on
all front-line PLAN vessels; including submarines, where they have assumed increasingly
important roles. Career progression for commissioned officers remains rigid, with technical
officers facing limited advancement opportunities unless they transition to non-technical roles—
a potentially mismatched incentive structure.

The PLAN onboards roughly 200 new submarine officers annually.** As many as 60 high-
performing former enlisted personnel are recruited for command-track academic education. Out
of ~140 high school students recruited, ~40 go through the PLA Naval University of Engineering
(% T FE K %) in Wuhan, which recruits the second-highest average national exam (75 75)
scorers of all PLA education institutions. However, these high performers go into dead-end
engineering tracks; to pursue further promotion many elect a subsequent career change to the
political officer track.



Roughly 100 high school student recruits go through the PLAN Submarine Academy (75 %= % fitt
2#[%) in Qingdao, which recruits the lowest average national exam scorers of all 18 PLA
education institutions. They become observation and communications, navigation, and
operations officers who compete for submarine force leadership positions. Recruitment
limitations apparently reflect undesirable submarine conditions and non-transferability of skills
upon discharge/retirement. China clearly wants a larger submarine force, but no expansion of the
officer pipeline is yet discernable, in contrast to upticks in PLAN pilots and PLARF personnel.
This bears close observation moving forward.

China’s Political Commissar system is considerably more agile, sophisticated, and
warfighting-oriented than its Soviet progenitor. Political Commissars are not yesteryear’s
ideologues—as memorably depicted in The Hunt for Red October—but rather perform roles akin
to U.S. Navy chaplains, counselors, and judge advocate generals in one person. When they
perform well, they can be force multipliers. When they perform poorly, they can be great
detractors to mission accomplishment. Notably, most political officers reporting to submarines
lack prior experience aboard submarines and related operational understanding, although efforts
are underway to ameliorate this. Commissars increasingly receive military training, but their
skillsets are largely interservice-fungible and they often transfer into the PLAN, particularly from
the PLA Army. The co-equal command dyad, in which Commissars head frequent consensus-
based Party Committee meetings that make all major peacetime decisions within PLAN units,
disempowers Commanding Officers and their operational focus. The former are said to lack
understanding of equipment, the latter of personnel issues.

Personnel and organizational challenges converge in a submarine’s Party Committee (§ 57 Z%),
where important decisions are made—Iled by the Political Commissar as Secretary, with the
Commanding Officer serving as Deputy Secretary, and no NCOs present.** This mandatory
“dual-command leadership” (XX 1 K ill) framework structure—replicated across the PLA and
mirrored throughout China’s entire Party-State-Military system—may present the single greatest
bottleneck and impediment to real-time submarine operations in difficult conditions, particularly
in wartime.

Additionally, PLAN submarines often deploy with personnel senior to the Commanding Officer,
which subverts shipboard chain-of-command, stresses the system, complicates decision-making,
and has allegedly resulted in accidents. The presence of higher-echelon leadership aboard (e.g.,
the Commanding Officer or Political Officer of the superior flotilla) triggers the assembly of an
“interim party committee” (I 5% Z%). Instead of the submarine’s own Commanding Officer
and/or Political Commissar, these senior cadres guide decision-making. During operations
leading up to the 2014 Submarine 372 accident, for example, the Flotilla Commander (dual-
hatted as Task Commander) acted as the at-sea interim Party Committee Secretary. He was
joined by the Flotilla Political Department’s Director as Deputy Secretary, and five other
members of the submarine’s crew.

While further research is needed to more fully understand the decision-making dynamics and
operational implications in this critical area, PLAN submarine-based command structures clearly
add complexity and friction points that could well prove to be a weak link in the chain precisely
at the times of highest stakes. They could represent a critical weakness, causing real-time
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decision-making bottlenecks or distraction, particularly in crisis or conflict. In the judgment of
Roderick Lee, “These factors all provide opportunities for exploitation...they...create temporary
vulnerabilities that could last...minutes to hours. Temporary shocks at the right time and place
likely can create paralysis....”* Theoretically, wartime command and control expedients could
be authorized, but the entrenched system might struggle to adapt. Operating under constraints in
consulting higher echelons ashore stemming from technical bandwidth limitations and/or
communications security requirements may make dual-command structures aboard PLAN
submarines more consequential and potentially detrimental than aboard PLAN surface ships.

Data fusion may be another area of potential weakness, both for the PLAN in general and its
submarine force in particular. Fusing intelligence from underwater arrays, other sensors, and
signals intercepts in real time may represent a complex challenge. “In a joint firepower strike
campaign, the PLA would likely employ organic ISR [Intelligence, Surveillance, and
Reconnaissance] capabilities to provide battle damage assessment supporting long-range fires
but probably will struggle with performing this action in a time-sensitive manner to enable re-
attack recommendations due to the complex intra-service coordination required for such
actions,” the Pentagon judges. “Although the PLA has exercised joint operations, a joint
firepower strike campaign requires close coordination between PLA services and operations
groups, which the PLA probably will face challenges in effective coordination for multiservice
strikes.”™4

Conclusions and Recommendations

Although the United States retains significant advantages in undersea warfare, China is investing
heavily in technologies and systems that could steadily narrow remaining gaps.

¢ Enduring American strengths include superior submarine stealth, operational experience,
and global sensing networks. These advantages remain a cornerstone of American
military deterrence and power projection in the Indo-Pacific.

e However, China is striving to develop undersea capabilities as part of a broader effort to
counter U.S. military strengths and complicate potential U.S. intervention in regional
conflicts. Improvements in China’s submarine force, maritime sensing networks,
unmanned underwater systems, and naval industrial capacity are gradually strengthening
China’s position in the undersea domain.

¢ In the near term, China is unlikely to match the full spectrum of U.S. undersea warfare
capabilities. Nevertheless, within the First Island Chain regarding scenarios of greatest
concern (e.g., vis-a-vis Taiwan), China is developing a layered detection architecture that
could increasingly challenge U.S. submarine operations.

e China’s massive industrial base and MCF strategy give it advantages in scaling
technologies and platforms over time. Maintaining U.S. undersea superiority will require
sustained investment in submarine production capacity, autonomous systems, seabed
sensing networks, and allied cooperation.

¢ In addition to maintaining their own advantages to the maximum extent possible, the
United States and its allies should exploit potential vulnerabilities in China’s dual-
command (Political Commissar) decision-making structure, data fusion, and reliance on
dual-use information and technology access.
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U.S. Navy undersea advantages are being challenged, with significant implications. American
conventional deterrence in the Western Pacific hinges in large part on superiority in undersea
warfare; erosion of this superiority poses a grave threat to American interests and Indo-Pacific
security and stability. American, allied, and partner decision-makers must therefore do their
utmost to understand and counter developments in PRC undersea warfare.

Undersea warfare remains perhaps the greatest enduring domain of American military advantage
over China. Even here, however—as in so many areas—China is making concerted efforts across
the waterfront and is partially closing some of the remaining gaps. Sino-American rivalry is
intensifying, and the PLAN is fixated on preparing for high-end conflict with the U.S. Navy. This
impetus has yielded tremendous funding for research and development, and, ultimately, new
systems, platforms, and training regimens. Much new PLAN hardware looks remarkably similar
to that currently fielded by the U.S. Navy, which, aside from being seen as the PLAN’s main
enemy, is also regarded as the paragon of a “world-class” navy—which the PLAN itself aspires
to become. The PLAN’s commitment to emulating U.S. Navy capabilities has also led to, or at
least informed, dramatic changes to how China’s undersea forces are trained and organized.
These reforms have been very hard, and not yet entirely successful, but nevertheless serve as a
testament to the PLAN’s will to change and address perceived shortcomings.

In at least one critical way, China’s undersea enterprise is already leading even the United States:
production capacity. PLAN conventional- and nuclear-powered submarines are built in large,
advanced facilities, many recently expanded and further improved. Together, they dwarf those
currently available in the United States. Industrial capacity is a critical factor in the innovation
process that China is leveraging to the hilt by transforming ideas and designs into the large-scale
production needed to meet wartime requirements.

Moreover, China has somewhat different, and arguably easier, military problems to solve: the
scenarios most important to Beijing, first and foremost regarding Taiwan, represent distant
“away games” for U.S. forces but prioritized “home games” for China’s armed forces. PLAN
undersea forces need not do what U.S. Navy undersea forces do or operate out-of-area at such a
large scale. They must simply be able to reliably detect and prosecute—or at least degrade the
effectiveness of—an inherently limited number of U.S. Navy submarines operating in certain key
areas within and around the First Island Chain. China’s undersea warfare enterprise is laser
focused on this asymmetric requirement.

This critical asymmetry means that even as China seeks a gold-standard “world-class” military in
coming decades, it can already attempt to compensate for its lingering limitations and qualitative
inferiorities with geographically proximate systems, such as fixed arrays and deployed platforms,
MCEF, and quantitative superiority (in both absolute and regionally-concentrated numbers),
munitions, and the infrastructure and industrial base to support them. Additionally, Beijing can
contest U.S. military logistics by targeting the basing infrastructure and extended supply lines on
which Washington would rely to flow forces in-theater. In characteristic fashion, China is
urgently pursuing an “all of the above approach.”
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The danger to U.S. forces and their assigned missions is clear and present. American undersea
capabilities are unprecedented in sophistication but are limited in number and up against a
sustained, well-resourced effort of PRC countermeasures and compensatory capabilities. The
Pentagon’s recent China Military Power Report underscores this in no uncertain terms: Beijing
“continues to make steady progress toward its 2027 goals, whereby the PLA must be able to
achieve ‘strategic decisive victory’ over Taiwan, ‘strategic counterbalance’ against the United
States in the nuclear and other strategic domains, and ‘strategic deterrence and control’ against
other regional countries. In other words, China expects to be able to fight and win a war on
Taiwan by the end of 2027.”#” While Beijing’s success in this regard is by no means
foreordained, undersea warfare advancements represent a significant component of its
unrelenting challenge to historical American overmatch.

Descriptions of submarine training and tactics indicate that anti-surface warfare remains the
primary operational and tactical objective for PLAN submarines. However, animated by a belief
that the U.S. Navy submarine force poses a grave threat to PRC national security, China’s Navy
is investing in a range of initiatives to improve its ASW capabilities. These developments include
rotary- and fixed-wing aircraft equipped with magnetic anomaly detectors, periscope-detecting
surface search radar, dipping sonar, and sonobuoys; light detection and ranging technologies;
space-based synthetic aperture radar; optical infrared sensors that detect thermal wakes and
bioluminescence; ocean surveillance ships equipped with towed-array sonar; and seabed sensor
arrays.*® None of these technologies is likely to shift the undersea balance in the near term, but
PLAN ASW capabilities will increase substantially in coming years.

While China has made major advancements undersea, it retains significant vulnerabilities, which
should be exploited accordingly. PLAN submarine crews are becoming increasingly adept at
pursuing straightforward missions, but U.S. and allied forces’ development and employment of
innovative concepts of operations can impose uncertainty on PLAN submarine commanders and
confront them with situations outside predicted parameters. This will slow decision cycles as
commanders consult potentially complex, inefficient PLAN chains of command. It may allow
U.S. and allied forces to operate inside their PLAN rivals’ observe, orient, decide, act (OODA)
loop to maintain initiative and advantage in decision-making.

Finally, China’s MCF strategy leverages civilian oceanographic research for military purposes
but exposes itself in the process. PRC researchers are obtaining sensitive foreign (especially
U.S./Western) analytical and design methodologies, technologies, and oceanographic research
under the guise of academic exchange and such activities as “climate change research.”
Heightened vigilance and allied/partner cooperation is needed. Congress should consider
strengthening oversight of foreign participation in U.S. oceanographic research, expanding
monitoring of dual-use marine research partnerships, and improving export controls on sensitive
oceanographic technologies.
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policies or estimates of the Naval War College, the Navy, or any other organization of the U.S. government.
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