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Executive Summary

This paper provides an in-depth analysis of China’s evolving military space program, emphasizing its
strategic implications on global security and the shifting balance of power in space. As China advances
its military capabilities beyond Earth, the country’s space infrastructure has become central to its
broader geopolitical ambitions.

The analysis begins by examining the historical evolution of China’s space program, tracing it back
to Cold War-era projects like Project 640, which aimed to establish missile defense and anti-satellite
capabilities. The paper then explores China’s current space architecture, including dual-use satellites,
such as the Beidou Navigation Satellite System, and reconnaissance platforms like the Yaogan satellites.
These systems are not solely for civilian use but play a critical role in enhancing China’s military prowess,
supporting activities like precision targeting, global surveillance, and missile defense.

China’s expanding global footprint is also scrutinized. From the South China Sea to Africa and Latin
America, China’s space program is intertwined with its global military presence, allowing it to project
power and monitor critical geopolitical areas. Central to this expansion are China’s overseas satellite
ground stations, which provide telemetry, tracking, and control (TT&C) for its growing fleet of military
satellites, ensuring uninterrupted global operations.

Moreover, the paper delves into China’s development of anti-satellite (ASAT) capabilities, highlighting
the existential threat posed to the space assets of other nations, particularly the United States. China’s
increasing militarization of space, through kinetic and non-kinetic ASAT technologies, raises concerns
about the sustainability of space as a domain for peaceful exploration and economic activity.

China’s military space program represents a significant challenge to the current global military power
balance. By integrating its space infrastructure into broader military strategies, China is positioning
itself as a dominant force in this critical domain. The paper calls for increased vigilance and investment
in space defense by other global powers to counter China’s growing influence in space.

This study provides valuable insights for policymakers, defense strategists, and scholars interested
in the intersection of space technology and global security, offering a comprehensive view of China’s
ambitions to dominate the final frontier.

Lastly, we delve into the potential incorporation of “The Convergence Doctrine” and its effect on
achieving total and undeniable supremacy for the United States in the 21st century and beyond, creating
a gap that no adversary can fill.




Introduction

China has emerged as a formidable force in the global geopolitical landscape, using a multifaceted
approach to expand itsinfluence. Unlike the purely ideological or economic tactics of the past, the modern
Chinese strategy is marked by a robust military component—one that extends beyond conventional
warfare and penetrates deep into cyberspace and, more crucially, outer space. The implications of
China’s ambitions are far-reaching, as Beijing seeks not just to secure its dominance regionally but to
reshape the global order in a way that favors its authoritarian regime and strengthens its alliances with
countries like Russia and North Korea. These actions are not limited to legal and diplomatic channels;
China’s rise is punctuated by illegal and malignant activities worldwide, systematically undermining
international law, destabilizing regions, and positioning itself as a global hegemon.

At the heart of China’s strategic expansion is its growing military presence around the globe. From
Africa to Latin America, and from the Arctic to the South China Sea, China has been systematically
extending its military footprint under the guise of economic and diplomatic initiatives. Perhaps the
most alarming aspect of this expansion, however, is its space program. China’s space infrastructure
is not merely a technological achievement—it is a key enabler of Beijing’s broader geopolitical and
military objectives. Through its space network, China is developing the capacity to dominate not just in
the physical and cyber domains but in space as well, posing an existential threat to the current global
military power balance.

China’s Global Military Presence: The Spread of Influence and Power

China’s military expansion is evident in its presence across multiple regions, where it uses various
tactics to project power. In the South China Sea, Beijing has constructed artificial islands and fortified
them with military installations, blatantly ignoring international rulings and destabilizing the region.
In Africa, China has established its first overseas military base in Djibouti, under the guise of protecting
maritime routes but with the clear objective of projecting power in the Horn of Africa and beyond. These
developments signal China’s intent to establish forward-operating bases to secure its interests and
influence key global chokepoints. In Latin America, China’s Belt and Road Initiative (BRI) has paved
the way for an economic and military foothold, with Chinese investments tied to security agreements
and military cooperation. Even in the Arctic, China has declared itself a “near-Arctic state,” seeking
access to the region’s vast resources and positioning itself to influence future shipping routes as climate
change opens up new passageways.

China’s military reach is further extended by its strategic partnerships, most notably with Russia. These
two nations have developed a symbiotic relationship, frequently conducting joint military exercises
and collaborating on technological development. Russia’s advanced weapons systems, paired with
China’s manufacturing and cyber capabilities, create a potent combination that threatens the security
architecture established by the West. This partnership is not merely defensive; it is aggressively
reshaping the geopolitical landscape in their favor, challenging Western norms and values.



The Role of China’s Space Infrastructure in Military Expansion

Central to China’s military expansion is its rapidly advancing space program. China’s space
infrastructure serves as the backbone of its military network, enabling it to conduct precision warfare,
global surveillance, and secure communications, all while enhancing its geopolitical influence. The
People’s Liberation Army (PLA), under the direct control of the Chinese Communist Party (CCP), uses
space as a strategic enabler to project power far beyond China’s borders. Satellites, space stations,
and ground-based systems work in unison to support military operations, both in times of peace and
conflict. This dual-use space infrastructure, although presented as civilian or scientific in nature, is
deeply intertwined with China’s military objectives.

China’s space program is not just about placing satellites into orbit or sending astronauts into space—
it is about creating an integrated system that supports military operations across the globe. The PLA
has developed capabilities that allow it to monitor, track, and, if necessary, disable the space assets
of adversaries. Satellites used for civilian purposes, such as the Beidou Navigation Satellite System,
are, in reality, designed to provide military-grade precision for navigation and targeting. The use of
dual-purpose technologies allows China to disguise its military ambitions behind a veneer of peaceful
space exploration, while in reality, it is building the capacity to wage war in space and dominate the
electromagnetic spectrum.

China’s space architecture includes multiple layers of infrastructure, ranging from low Earth orbit
satellites to ground control stations, all of which are interconnected to form a resilient and redundant
network. This network supports a wide range of military operations, including reconnaissance, missile
early warning, electronic warfare, and secure communications. Satellites equipped with synthetic
aperture radar (SAR) provide the PLA with high-resolution imagery in all weather conditions, day or
night, while electronic intelligence (ELINT) satellites gather signals intelligence from across the globe.
Additionally, China’s anti-satellite (ASAT) capabilities pose a significant threat to the space assets of
other nations, particularly the United States.

China’s military space infrastructure is not only about force projection but also about force protection.
The PLA relies on its space assets to secure its own operations, ensuring that its communications
remain intact even in the event of conflict. The use of space-based communications systems allows the
PLA to operate in contested environments where ground-based communications might be vulnerable
to attack. Moreover, China’s space-based missile early warning systems provide critical information to
its high command, allowing for rapid decision-making in the event of a missile strike.

This space infrastructure is not limited to purely military functions. China’s growing space station, the
Tiangong, is part of a broader effort to develop space capabilities that serve both civilian and military
purposes. The space station, which is ostensibly used for scientific research, is also a platform for
developing and testing technologies that could be used in military applications, such as space-based
surveillance, weapon systems, and anti-satellite technologies. The integration of military objectives into
civilian space projects allows China to expand its capabilities under the guise of peaceful exploration,
while simultaneously preparing for future conflict scenarios.



The Importance of Understanding China’s Space Architecture

To fully grasp the scale and threat of China’s militarized space program, it is crucial to understand the
depth, components, and architecture of its space infrastructure. China’s space architecture is far more
than just a collection of satellites—it is a complex and interconnected system designed to support a wide
range of military operations. From reconnaissance satellites to ground stations, from space-based anti-
satellite weapons to missile early warning systems, China’s space infrastructure is a comprehensive
network that enables the PLA to conduct operations on a global scale with high redundancy and
reliability.

At the heart of China’s space architecture is the Beidou Navigation Satellite System, a constellation
of satellites that provides global positioning, navigation, and timing services. While Beidou is often
presented as a civilian navigation system, it is, in reality, a critical component of China’s military strategy.
The system allows the PLA to operate independently of the U.S.-controlled GPS system, ensuring that
its military operations are not vulnerable to disruptions in satellite navigation. Beidou also provides
the PLA with precision targeting capabilities, allowing for accurate strikes against enemy forces, even
in contested environments.

China’s space architecture also includes a wide range of reconnaissance satellites, which provide the PLA
with critical intelligence on the movements and activities of other nations. These satellites, equipped
with advanced imaging and signals intelligence capabilities, allow China to monitor military activities
around the globe, providing the PLA with a real-time understanding of the battlefield. This information
is critical for China’s military planning and allows the PLA to respond quickly to emerging threats.

Ground-based infrastructure plays a key role in supporting China’s space operations. The Xi’an Satellite
Control Center (XSCC), located in Shaanxi Province, serves as the primary command and control center
for China’s satellite operations. This facility, along with others like the Beijing Aerospace Control Center
(BACC) and the Sichuan Aerospace Command and Control Center, provides the PLA with the ability to
manage its space assets in real-time, ensuring that its satellites remain operational even in the event of
conflict. These facilities are critical to the resilience of China’s space architecture, allowing the PLA to
maintain control over its space assets even in the face of kinetic, electronic warfare and cyberattacks.

Another critical component of China’s space architecture is its anti-satellite (ASAT) capabilities. China
has developed a range of ASAT weapons, including direct ascent ground-based missiles and co-orbital
weapon systems, that are capable of disabling or destroying the satellites of other nations. These weapons
are a key part of China’s strategy to dominate space and ensure that its military operations are not
disrupted by the space assets of its adversaries and to ensure it can terminate its adversaries spaceborne
capabilities with precision. The development of these weapons has raised significant concerns within
the international community, as they represent a direct threat to the space infrastructure that underpins
global communications, navigation, and surveillance.



The Role of Chinese Academia in Supporting the PLA’s Space Development

One of the most insidious aspects of China’s space program is the role of its academic institutions in supporting the
PLA’s military objectives. Chinese universities and research institutions are deeply involved in the development of
space technologies, often working in close collaboration with the PLA to develop dual-use technologies that can
be applied to both civilian and military purposes. This collaboration is part of a broader strategy by the CCP to
harness the resources and expertise of China’s academic community to support its military ambitions.

Chinese academia plays a key role in the development of space technologies that support the PLAs military
objectives. Universities such as the Harbin Institute of Technology and Beihang University have become major
centers for research in space technology, working on projects that range from satellite design to space-based
weapons systems. These institutions often collaborate with state-owned enterprises, such as the China Aerospace
Science and Technology Corporation (CASC) and the China Academy of Space Technology (CAST), to develop
new technologies that can be used to enhance China’s military capabilities in space.

The collaboration between Chinese academia and the PLA is not limited to research and development. Chinese
universities are also involved in training the next generation of space engineers and scientists, many of whom
go on to work for the PLA or state-owned defense companies. This close relationship between academia and
the military ensures that China’s space program remains at the cutting edge of technology and that the PLA has
access to the best talent and expertise in the field. It also allows China to rapidly develop and deploy new space
technologies, giving it a significant advantage over its rivals in the race for space dominance.



China’s Dual-Purpose Programs: Supporting Military Objectives Through
Civilian Projects

China’s space program is marked by the widespread use of dual-purpose technologies, which are
designed to serve both civilian and military purposes. These dual-use technologies allow China to
expand its space capabilities under the guise of peaceful exploration, while simultaneously building
the infrastructure needed to support its military objectives. This strategy has allowed China to rapidly
expand its space infrastructure without attracting the level of scrutiny and concern that would typically
accompany a purely military space program.
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One of the most prominent examples of China’s dual-purpose strategy is the Beidou Navigation Satellite
System. While Beidou is often presented as a civilian navigation system, it is, in reality, a critical
component of China’s militarystrategy. The system provides the PLAwith precision targeting capabilities,
allowing for accurate strikes against enemy forces. It also allows China to operate independently of the
U.S.-controlled GPS system, ensuring that its military operations are not vulnerable to disruptions in
satellite navigation.

China’s space stations also play a key role in its dual-purpose strategy. The Tiangong space station,
for example, is presented as a platform for scientific research, but it is also used to test and develop
technologies that could be applied to military purposes. These include space-based surveillance
systems, anti-satellite weapons, and other technologies that could be used to support the PLA’s military
objectives. By using its civilian space program as a cover, China has been able to develop a range of
military capabilities without attracting the same level of international scrutiny that would accompany a
purely military space program.



The Evolution of China’s Military Space Program

China’s military space program has been shaped by decades of development and strategy, emerging from
the geopolitical ambitions of the Chinese Communist Party (CCP) under Mao Zedong and expanding
into one of the most sophisticated and comprehensive space architectures in the world today. From its
origins in the Cold War to its current role as a global space power, China’s space program has always
been inextricably linked to its military objectives, designed to secure its national defense, enhance its
global influence, and challenge the dominance of other space-faring nations like the United States.
Understanding the evolution of China’s military space program requires examining key historical
projects such as Project 640 and Project 640-1, as well as the gradual rise of its satellite network, which
has laid the foundation for China’s current military capabilities in space.

Historical Context: Project 640 and 640-1

China’s early efforts to develop a military space capability can be traced back to the 1960s, under the
leadership of Mao Zedong. These early initiatives were part of a broader strategy aimed at modernizing
China’s military, achieving self-sufficiency in defense technology, and countering the strategic
advantages of global superpowers, particularly the United States and the Soviet Union. Central to this
early development was Project 640, China’s first comprehensive effort to build a missile defense shield
and explore anti-satellite (ASAT) capabilities.

Project 640: China’s Early Missile Defense and Anti-Satellite Initiatives

Project 640, initiated in the late 1960s, was China’s attempt to establish a domestic missile defense
system. This project came in response to the growing threat posed by intercontinental ballistic missiles
(ICBMs), which had become a critical component of the Cold War arms race. China, having observed the
missile defense efforts of the United States and the Soviet Union, sought to develop its own capabilities to
protect itself from potential missile strikes. Mao Zedong, seeing the importance of controlling strategic
high ground, was determined to make China a space power.

Project 640 had several components, including radar development, missile interceptors, and tracking
systems. One of the central aims of the project was to create a network of ground-based radars that
could detect incoming missiles and provide real-time data to guide interceptor missiles to their targets.
This radar network was seen as the first step in developing an integrated air and missile defense system.
The development of early radar and tracking systems was a major technological challenge for China
at the time. The country’s technological base was still relatively underdeveloped, and it lacked the
expertise and industrial capacity to quickly produce the sophisticated equipment needed for missile
defense. Nonetheless, China’s engineers made significant progress. By the early 1970s, Chinese
scientists had developed a prototype radar system capable of detecting long-range missile launches.
This system, though primitive by modern standards, laid the groundwork for future advancements in
radar technology that would become crucial in China’s space and missile defense programs.

However, Project 640 faced significant challenges from the outset. It was plagued by technical difficulties,
resource shortages, and the broader political and economic instability of the Cultural Revolution.
Despite these setbacks, the project did achieve some limited successes. For example, by the mid-1970s,
China had developed the Fanji-1 (FJ-1) missile interceptor, which was designed to intercept and destroy
incoming ballistic missiles. Although the FJ-1 system never became fully operational, it represented an
important step in China’s missile defense efforts.



In addition to missile defense, Project 640 also included plans to develop anti-satellite (ASAT) weapons.
Mao’s regime recognized the importance of space as a strategic domain and sought to develop the
capability to disable or destroy the satellites of potential adversaries. This was particularly important
in the context of the Cold War, where space-based reconnaissance and communication satellites were
playing an increasingly important role in military operations. Although China’s early ASAT efforts
under Project 640 were rudimentary and largely experimental, they laid the conceptual foundation for
more advanced ASAT systems that would be developed in later decades.

Project 640-1: China’s Early Anti-Satellite (ASAT) Weapons

An offshoot of Project 640, Project 640-1, was specifically dedicated to the development of anti-satellite
(ASAT) weapons. This project reflected China’s recognition of the growing importance of space-
based assets in military operations. By the late 1960s and early 1970s, both the United States and the
Soviet Union were using satellites for a wide range of military purposes, including reconnaissance,
communications, and navigation. China, realizing that these satellites represented critical vulnerabilities
in its adversaries’ military systems, sought to develop the means to disrupt or destroy them.

Project 640-1 focused on the development of kinetic ASAT weapons—systems designed to physically
destroy satellites by colliding with them or striking them with missiles (Co-orbital and Direct Ascent
ASAT Weapon Systems). Early concepts for ASAT weapons included both ground-based and space-
based systems. China’s engineers explored the possibility of using ballistic missiles to launch interceptor
vehicles that could target satellites in low Earth orbit. These interceptor vehicles would be equipped with
either explosive warheads (Direct Ascent) or simple kinetic impactors designed to destroy satellites by
ramming into them at high speeds (Co-Orbital).

Like Project 640, Project 640-1 faced significant technical challenges. China’s early missile technology
was relatively unsophisticated, and developing the precise guidance systems needed for ASAT
operations proved difficult. Nonetheless, Chinese scientists and engineers persisted, and by the 1980s,
they had developed more advanced missile and guidance technologies that would later be applied to
ASAT weapons.

Although Project 640-1 did not immediately produce an operational ASAT system, it played an
important role in shaping China’s approach to space warfare. The project laid the conceptual and
technological groundwork for the development of more advanced ASAT capabilities in the following
decades. In particular, it helped China develop a better understanding of the complexities of targeting
and destroying satellites, as well as the potential benefits of doing so in a conflict. This knowledge would
prove crucial as China continued to develop its space and missile capabilities in the 21st century.

Key Milestones in China’s Military Space Program

The early efforts of Project 640 and 640-1 set the stage for the development of China’s modern military
space program. Over the following decades, China made significant progress in building a robust and
sophisticated space infrastructure, which today plays a central role in its military strategy. Several
key milestones mark the evolution of China’s military space capabilities, beginning with the launch
of its first satellite and culminating in the development of advanced reconnaissance, navigation, and
communication satellites that support the People’s Liberation Army (PLA).



The Dong Fang Hong Series: China’s First Steps into Space

China’s entry into the space age began in 1970 with the launch of its first satellite, Dong Fang Hong 1.
This satellite, whose name means “The East is Red,” was a major propaganda victory for the Chinese
Communist Party, demonstrating China’s technological capabilities and marking its arrival as a space-
faring nation. Although Dong Fang Hong 1 was primarily a scientific satellite with limited military
applications, its launch was a crucial first step in the development of China’s space program.

Following the launch of Dong Fang Hong 1, China continued to develop its satellite capabilities, focusing
initially on scientific and communication satellites. However, by the late 1980s and early 1990s, China
began to develop satellites with clear military applications. One of the most significant developments
during this period was the launch of the Fanhui Shi Weixing (FSW) series of satellites, which were
China’s first recoverable reconnaissance satellites. These satellites were equipped with cameras that
allowed them to capture high-resolution images of the Earth’s surface, providing valuable intelligence
for the PLA.

The FSW satellites represented a major step forward in China’s military space capabilities. They allowed
China to conduct its own satellite-based reconnaissance, reducing its reliance on foreign sources of
intelligence and giving it the ability to monitor military activities in other countries. The success of the
FSW program laid the groundwork for more advanced military reconnaissance satellites that would be
developed in the 21st century.

The Yaogan Series: Expanding China’s Military Satellite Network

The next major milestone in the evolution of China’s military space program was the development of
the Yaogan series of satellites. First launched in 2006, the Yaogan satellites are a family of military
reconnaissance satellites that provide the PLA with a wide range of intelligence capabilities. These
satellites are equipped with a variety of sensors, including synthetic aperture radar (SAR), optical
imaging systems, and signals intelligence (SIGINT) payloads. Together, these sensors allow the Yaogan
satellites to conduct all-weather, day-and-night surveillance of military activities around the globe.

The Yaogan satellites are a key component of China’s efforts to build a modern, networked military. They
provide the PLA with real-time intelligence on the movements and activities of potential adversaries,
allowing Chinese commanders to make informed decisions about military operations. The Yaogan
satellites also play a crucial role in supporting China’s missile forces, providing the data needed for
accurate targeting of long-range ballistic and cruise missiles.

One of the most significant features of the Yaogan satellites is their use of SAR technology. SAR allows
satellites to capture high-resolution images of the Earth’s surface regardless of weather conditions or
lighting. This capability is particularly valuable for military reconnaissance, as it allows the PLA to
monitor areas that might otherwise be obscured by clouds or darkness. SAR also enables the detection
of objects that might be hidden from optical sensors, such as camouflaged vehicles or underground
bunkers.

In addition to SAR, the Yaogan satellites are equipped with optical imaging systems that provide
high-resolution images in the visible and infrared spectra. These images are used for a wide range of
military applications, including mapping, targeting, and damage assessment. The SIGINT payloads on
the Yaogan satellites allow them to intercept and analyze electronic signals, providing the PLA with
valuable information about the communications and radar systems of potential adversaries.



The development of the Yaogan series marked a significant leap forward in China’s military space
capabilities. It gave the PLA the ability to conduct global surveillance and reconnaissance on a scale
that was previously the domain of the United States and Russia. The success of the Yaogan program has
also spurred further investment in China’s military satellite capabilities, leading to the development of
even more advanced reconnaissance satellites in the years since.

The Beidou Navigation System: A Strategic Military Asset

Another key milestone in China’s military space program is the development of the Beidou Navigation
Satellite System. Beidou, which began as a regional navigation system in the early 2000s, has since
evolved into a global navigation system that rivals the U.S.-controlled Global Positioning System (GPS).
Beidou provides the PLA with a secure and reliable means of navigation, positioning, and timing, all of
which are critical for modern military operations.

Beidou’s development was driven in part by China’s desire to reduce its reliance on GPS, which is
controlled by the U.S. government. During the 1990s and early 2000s, China realized that in the event
of a conflict with the United States, its military forces could be denied access to GPS, leaving them
vulnerable to disruption. To address this vulnerability, China began developing its own navigation
system, which would allow it to operate independently of foreign systems.

The first phase of the Beidou system, known as Beidou-1, was completed in 2003 and provided regional
coverage for China and its surrounding areas. However, this early version of Beidou had limited
capabilities and was not sufficient for China’s global military ambitions. In response, China embarked
on the development of Beidou-2, which provided expanded coverage across the Asia-Pacific region. By
2012, Beidou-2 had become fully operational, providing the PLA with a reliable means of navigation
and timing throughout the region.

The most significant milestone in the development of Beidou came with the launch of Beidou-3, which
expanded the system’s coverage to a global scale. Beidou-3, which was completed in 2020, consists of
35 satellites that provide global positioning, navigation, and timing services. This system allows the
PLA to conduct military operations anywhere in the world without relying on GPS, giving China a
significant strategic advantage.

Beidou’s military applications go beyond navigation and timing. The system also provides the PLA with
secure communications and the ability to conduct precision strikes using satellite-guided munitions.
Beidou is integrated into a wide range of Chinese weapons systems, including ballistic and cruise
missiles, unmanned aerial vehicles (UAVs), and artillery. This integration allows the PLA to carry out
highly accurate strikes against enemy forces, even in contested environments where GPS might be
unavailable or unreliable.



Advanced Satellite Networks and China’s Global Ambitions

In addition to the Yaogan and Beidou satellites, China has developed a range of other military satellite
systems that support its global ambitions. These include communication satellites, missile early warning
satellites, and electronic warfare satellites. Together, these systems form a comprehensive space
architecture that allows the PLA to conduct a wide range of military operations, from reconnaissance
and surveillance to command and control.

One of the most important developments in China’s military satellite program is the establishment of
a network of communication satellites that provide the PLA with secure and reliable communications
across the globe. These satellites allow Chinese commanders to maintain contact with their forces, even
in remote or contested areas. They also provide the data links needed to support China’s growing fleet
of unmanned systems, including UAVs and autonomous submarines.

China’s missile early warning satellites represent another significant milestone in its military space
program. These satellites are designed to detect and track ballistic missile launches, providing the PLA
with the early warning needed to defend against missile attacks. This capability is particularly important
in the context of China’s nuclear deterrent, as it allows Chinese commanders to respond quickly to any
potential nuclear threat.

Finally, China’s development of electronic warfare satellites reflects its growing emphasis on information
warfare and the need to dominate the electromagnetic spectrum. These satellites are equipped with
sensors and jammers that can disrupt enemy communications, radar, and navigation systems. In a
conflict, these capabilities would allow the PLA to degrade the effectiveness of an adversary’s military
operations, giving China a significant advantage on the battlefield.

Anti-Satellite (ASAT) Capabilities and Space Militarization

China’s development of Anti-Satellite (ASAT) capabilities represents a significant threat to global
security and the strategic assets of the United States and its allies. The increasing militarization of
space is no longer a distant possibility but a present and urgent challenge, with China actively working
to enhance its ability to disable, disrupt, or destroy adversaries’ satellites. These ASAT capabilities are
not simply isolated achievements but part of a larger strategy by China to assert dominance in space
and challenge the military superiority of the United States.

The implications of China’s ASAT capabilities are profound. Satellites form the backbone of modern
military operations, supporting everything from communications and navigation to intelligence
gathering and missile guidance. The ability to attack these satellites gives China a significant strategic
advantage in any future conflict, particularly against a technologically superior adversary like the
United States. By developing both kinetic and non-kinetic ASAT technologies, China is building a
comprehensive suite of weapons that could cripple the space-based assets upon which modern military
forces depend on.



ASAT Capabilities: China’s First Successful ASAT Test in 2007

China’s entry into space weaponization can be traced to a critical event in January 2007, when the
country conducted its first successful Anti-Satellite (ASAT) test. During this test, a Chinese SC-19
ballistic missile, launched from the Xichang Satellite Launch Center, struck and destroyed an aging
Chinese owned weather satellite, the Fengyun-1C, which had been orbiting in low Earth orbit (LEO)
at an altitude of approximately 865 kilometers. This test was a major milestone for China, marking its
formal entry into the world of ASAT capabilities and signaling that Beijing was serious about militarizing
space.

The destruction of the Fengyun-1C satellite created a significant amount of space debris—over 3,000
trackable pieces—posing a threat to other satellites and spacecraft in low Earth orbit. The international
community, including the United States and its allies, condemned the test due to the dangers this debris
posed to both civilian and military satellites. However, the broader implications were clear: China had
developed the capability to target and destroy satellites in orbit, a critical component of any space
warfare strategy.

This 2007 ASAT test demonstrated China’s ability to launch a direct-ascent kinetic kill vehicle, which
uses a missile to destroy its target by physically colliding with it at high speed. The success of this test
sent shockwaves through the global defense community, as it confirmed that China had acquired the
means to disrupt or destroy the satellites of any adversary. This capability poses a direct threat to
the United States’ vast satellite network, which plays a crucial role in military operations, intelligence
gathering, and even civilian infrastructure such as communications and weather forecasting.

While the 2007 test was a significant demonstration of China’s growing space power, it also raised
concerns about the long-term sustainability of space as a domain. The debris created by the test, which
will remain in orbit for decades, highlighted the dangers of kinetic ASAT weapons, not just for the targets
they destroy but for all other space assets. Despite these concerns, China has continued to pursue the
development of ASAT technologies, expanding its capabilities in the years following this test.

Following the success of its 2007 ASAT test, China continued to develop more advanced ASAT
capabilities, including both kinetic and non-kinetic systems. These tests have shown that China is not
content with merely having a basic ASAT capability but is seeking to develop a full spectrum of ASAT
weapons that can target satellites in different orbits and using various methods.



Kinetic Kill Vehicles

China’s continued focus on kinetic kill vehicles (KKVs) is evident in subsequent tests and developments.
In 2013, China conducted another ASAT test, this time targeting an object in medium Earth orbit (MEO),
which is much higher than the low Earth orbit of the 2007 test. The test used a Dong Neng-3 (DN-3)
missile, a system believed to be an upgraded version of the SC-19 used in the 2007 test. While details
of the test were not publicly released, it is widely believed that the missile successfully intercepted and
destroyed its target, further demonstrating China’s ability to engage satellites at varying altitudes.

The development of the DN-3 system reflects China’s commitment to enhancing its ASAT capabilities.
Kinetic kill vehicles remain a central component of China’s ASAT strategy, providing the ability to
physically destroy satellites by ramming them with high-speed missiles. These weapons are particularly
effective against large satellites in low and medium Earth orbits, where they can inflict significant
damage not just on the target but on other satellites in the vicinity due to the resulting debris.

The threat posed by kinetic ASAT weapons to the United States is significant. The U.S. relies heavily
on satellites for military operations, including communications, intelligence gathering, and missile
guidance. A successful ASAT attack on key U.S. satellites could severely disrupt military operations
and reduce the effectiveness of U.S. forces and damage the United states’ force posture and capabilities
in a conflict. The development of kinetic ASAT weapons by China adds another layer of complexity
to U.S. defense planning, as it must now consider the possibility of losing critical space assets in the
early stages of a conflict. This is one of the reasons that I pioneered the concept of orbital suppression
and established the seven main principles of spaceborne warfare with an extensive focus on the force-
protection principle and called for enhanced development of the United States’ terrestrial capabilities
in my mechanics of spaceborne warfare series and further the revolutionizing electronic combat papers.

Laser-Based Systems

In addition to kinetic kill vehicles, China has also made significant progress in developing laser-based
ASAT systems. These systems represent a non-kinetic approach to disabling satellites, using high-
powered lasers to damage or destroy critical components of satellites without physically destroying
them. Laser-based ASAT systems have several advantages over kinetic systems, including the ability to
disable satellites without creating debris and the potential for more covert operations, as lasers do not
leave the same extensive visible signature as a missile launch, however their use can still be monitored.
China’s interest in laser-based ASAT systems is part of a broader strategy to develop non-kinetic space
weapons that can be used in a variety of conflict scenarios. Lasers can be used to blind or damage the
optics and sensors of reconnaissance satellites, rendering them useless without physically destroying
them. This capability is particularly valuable in scenarios where China may not want to escalate a
conflict by openly destroying an adversary’s satellite but still wants to degrade their capabilities.

There have been reports suggesting that China has already deployed ground-based laser systems
capable of targeting satellites in low Earth orbit. These systems could be used to temporarily blind
or disable the optical sensors of surveillance satellites, preventing them from collecting intelligence
or tracking military movements. In addition to ground-based systems, China is also believed to be
developing space-based laser systems that could be deployed on satellites, allowing for more flexible
and covert ASAT operations with minimal operational signature.



The potential deployment of laser-based ASAT systems by China poses a significant threat to U.S.
military satellites. The U.S. relies heavily on reconnaissance satellites to monitor global hotspots and
track military activities in real-time. A successful laser attack on these satellites could blind the U.S.
Spaceborne Intelligence, Surveillance and Reconnaissance (SBISR), reducing its ability to gather
intelligence, Detect and respond to threats. In a conflict, the loss of these capabilities could give China
a significant advantage, particularly in the early stages of a confrontation.

I have simulated a lot of war scenarios with regards to Russia and China, and it is apparent to me that
any large-scale preemptive action by these adversaries will start by large scale disruption of the United
States strategic networks. I have discussed the implications of this in my mechanics of spaceborne
warfare series papers and I also have pioneered and introduced concepts which can be implemented in
order to ensure United States maintains its superiority in the final frontier even in an event of a major
conflict China and Russia.

Directed-Energy Weapons

Beyond lasers, China is also exploring other forms of directed-energy weapons (DEWs) for use in space.
Directed-energy weapons use concentrated energy, such as microwaves or electromagnetic pulses
(EMPs), to disable or destroy electronic systems. These weapons have the potential to disable satellites
by frying their electronics, rendering them inoperable without causing physical damage or creating
debris.

China’s interest in directed-energy weapons reflects its broader focus on developing non-kinetic space
weapons that can be used in a wide range of scenarios. Unlike kinetic weapons, which are designed to
physically destroy their targets, directed-energy weapons can disable satellites without creating debris
or leaving a visible signature. This makes them particularly attractive for covert operations or scenarios
where China may want to avoid openly escalating a conflict.

There is evidence to suggest that China is making significant progress in developing directed-energy
weapons for use in space. Reports from U.S. intelligence agencies have indicated that China is working
on both ground-based and space-based directed-energy weapons that could be used to disable or destroy
satellites. These weapons could be used in conjunction with other ASAT capabilities, such as kinetic kill
vehicles and lasers, to create a multi-layered approach to space warfare.

The development of directed-energy weapons by China represents a significant threat to U.S. military
and civilian satellites. The U.S. relies on a wide range of satellites for communication, navigation, and
intelligence gathering, all of which could be targeted by directed-energy weapons. In a conflict, the
loss of these capabilities could severely hamper U.S. military operations, reducing its ability to project
power and defend its interests.

China’s development of ASAT capabilities is part of a broader strategy to militarize space and challenge
the dominance of the United States and its allies in this critical domain. The militarization of space is
not a new phenomenon, but China’s recent advances in ASAT technology have brought the issue to the
forefront of global security concerns. As China continues to develop and deploy these capabilities, space
is becoming an increasingly contested domain, with significant implications for the future of military
operations and global security.
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China’s Ability to Disrupt or Destroy Satellites

The development of ASAT capabilities gives China the ability to disrupt or destroy the satellites of its
adversaries, significantly altering the balance of power in space. Satellites are a critical component of
modern military operations, providing everything from real-time intelligence to secure communications.
The ability to disable or destroy these satellites gives China a powerful tool to degrade the capabilities of
its adversaries, particularly in the early stages of a conflict.

China’s ASAT capabilities are not limited to kinetic kill vehicles and lasers. The country is also developing
cyberattacks and electronic warfare capabilities that could be used to disrupt the operations of satellites
without physically destroying them. Cyberattacks could be used to hack into satellites and disable their
systems and subsystems or take control of them, while electronic warfare could be used to jam the
signals that satellites rely on for communication and navigation.

The implications of these capabilities are profound. The United States, in particular, relies heavily on
satellites for its military operations. The loss of key satellites could severely degrade the ability of U.S.
forces to communicate, navigate, and gather intelligence. In a conflict with China, the United States
could find itself at a significant disadvantage if its satellites are disabled or destroyed in the early stages of
the conflict. This vulnerability has prompted the U.S. military to invest in more resilient and redundant
satellite systems, but the threat posed by China’s ASAT capabilities remains a significant concern.



Understanding China’s ASAT Arsenal

SC-19 Direct Ascent ASAT Missile

The SC-19 is a direct ascent ASAT missile developed by China, designed to intercept and destroy
satellites in low Earth orbit (LEO). This system utilizes a solid-fueled missile to launch a kinetic kill
vehicle (KKV), which directly collides with its target at high velocity, relying on kinetic energy to destroy
the satellite.

o Launch Platform: The SC-19 missile is launched from mobile platforms similar to those used
for China’s DF-21 medium-range ballistic missile, which provides mobility and flexibility, making
it more difficult to preemptively neutralize.

« Propulsion: The SC-19 is a multi-stage solid-fuel missile. The solid propellant enables it to be
launched on short notice, an essential characteristic for ASAT missions where timing is critical to
intercept satellites passing overhead.

« Guidance System: The SC-19 utilizes a combination of midcourse guidance and terminal
homing systems to locate and strike the satellite. Its terminal phase relies on an advanced seeker
system, potentially combining radar and optical sensors, to refine its trajectory and achieve a
direct hit.

 Warhead: The warhead of the SC-19 is a KKV, meaning it has no explosives. Instead, the
destruction of the target is achieved through the sheer force of impact, which can cause catastrophic
fragmentation of the satellite.

This system is specifically optimized for targeting satellites in LEO, which typically house Earth
observation, communication, and early-warning systems.

DN-1 (Dong Neng-1) ASAT Missile

The DN-1 is another direct ascent ASAT missile system, primarily aimed at targets in medium Earth
orbit (MEO) and possibly geostationary orbit (GEO), representing a more advanced capability than the
SC-19.

» Propulsion and Launch Platform: Similar to the SC-19, the DN-1 is thought to use solid-
fuel technology, ensuring it can be rapidly launched from mobile ground-based platforms. Its
multi-stage propulsion system provides the necessary thrust to reach higher orbits beyond LEO.

e Guidance and Targeting: The DN-1 is equipped with advanced guidance systems that
likely involve a combination of inertial navigation, mid-course correction via satellite data link,
and terminal phase homing using onboard sensors, including infrared and optical seekers. This
sophisticated guidance allows the DN-1 to accurately hit satellites that are much farther from the
Earth.

 Kinetic Kill Vehicle (KKV): Similar to the SC-19, the DN-1 carries a KKV designed to destroy
the satellite by impact alone. This capability is particularly challenging because the KKV must
operate over longer distances and deal with the complexities of intercepting fast-moving targets at
higher altitudes.

The DN-1’s ability to target satellites in MEO and possibly GEO expands China’s capability to attack
critical assets, such as global navigation systems (e.g., GPS satellites) or strategic communication
satellites, thereby significantly impacting an adversary’s operational effectiveness.



DN-2 (Dong Neng-2) ASAT Missile
The DN-2 is believed to be a further development of the DN-1, with enhanced capabilities to target sat-
ellites in higher orbits, including geosynchronous orbit (GEO).

« Propulsion: The DN-2 is expected to have more advanced propulsion than its predecessors,
likely employing a larger booster stage that allows it to reach the altitudes of geosynchronous sat-
ellites (around 36,000 km above Earth). This necessitates a more powerful multi-stage solid-fu-
eled missile to achieve the necessary escape velocity.

 Kinetic Kill Vehicle: The KKV used by the DN-2 would have to be highly precise, given the
distances involved. The KKV would need to be capable of making micro-adjustments to its trajec-
tory in the terminal phase to ensure it strikes the satellite at such high altitudes. It likely includes
advanced sensors, including long-range infrared and optical tracking systems, to accurately locate
and intercept the satellite.

« Guidance System: The DN-2’s guidance system is expected to be highly sophisticated, with
multiple midcourse correction options and advanced terminal homing capabilities to account for
the difficulty of engaging satellites in GEO. The guidance system would use inputs from ground-
based tracking stations to update its course mid-flight.

The DN-2 represents a significant threat to high-value satellites in GEO, such as military communi-
cation satellites, missile early warning satellites, and weather satellites, which are crucial for global
military operations.

HQ-19 Missile Defense/ASAT Hybrid

The HQ-19 is an anti-ballistic missile (ABM) system with potential ASAT capabilities, representing a
multi-role missile defense system that can intercept both incoming ballistic missiles and low-orbit sat-
ellites. It is often compared to the U.S. THAAD system in its role and capabilities.

. Propulsion: The HQ-19 is powered by solid-fuel rocket stages, providing quick response times
and a flexible deployment structure, allowing it to be used for both missile defense and ASAT missions.
. Guidance and Targeting: The HQ-19 uses a combination of radar and infrared sensors to

track and intercept its target. In an ASAT role, it can be used to engage low-orbit satellites, relying on
its terminal homing capabilities to precisely hit the target.

. Kinetic Kill Vehicle (KKV): Like the other ASAT systems, the HQ-19 uses a KKV to destroy
its target through a direct collision. However, as a hybrid system, it has the added versatility of being
employed against both satellites and incoming missiles.

This dual-purpose capability enhances China’s strategic flexibility, allowing the HQ-19 to be deployed
in defense against both space-based and terrestrial threats, providing a layered missile defense strategy
while also serving as an ASAT option.



Dong Neng-3 (DN-3) ASAT Missile
The DN-3 is another advanced ASAT system that focuses on kinetic kill operations in higher orbits,
similar to the DN-2 but with additional potential improvements in range and target acquisition.

« Propulsion: The DN-3 is believed to utilize a multi-stage solid-fueled rocket similar to the
DN-1 and DN-2, but with enhancements that might enable it to reach even more distant targets
in space, possibly extending beyond GEO.

» Guidance System: This missile is equipped with a highly advanced guidance system that
leverages ground-based tracking, satellite data links, and onboard sensors for midcourse
correction and terminal phase targeting. The DN-3’s ability to track and engage satellites at
extreme distances requires advanced infrared and optical targeting systems.

 Kinetic Kill Vehicle: The DN-3 carries an enhanced KKV designed for precision strikes
against high-altitude satellites. This KKV is likely equipped with autonomous navigation
features and advanced course-correcting thrusters to adjust its trajectory in space, ensuring it
successfully intercepts the target satellite.

The DN-3’s development signifies China’s ambition to create highly flexible ASAT systems capable of
engaging targets across a wide range of orbital altitudes, from LEO to potentially GEO and beyond.



Space as a Contested Military Domain

The development of ASAT capabilities by China is part of a broader trend toward the militarization
of space. Space is increasingly being recognized as a contested military domain, where nations will
compete for dominance in future conflicts. The ability to control space will be critical in determining the
outcome of future wars, as space-based assets play an increasingly important role in modern military
operations.

China’s militarization of space has significant implications for global security. The development of ASAT
capabilities represents a direct challenge to the United States and its allies, who have long dominated
space. As China continues to expand its military presence in space, the risk of conflict in this domain
increases. The United States, in particular, faces the challenge of maintaining its dominance in space
while countering the growing threat posed by China’s ASAT capabilities.

In response to China’s actions, the United States has taken steps to enhance its space capabilities and
develop new strategies for defending its space assets. The creation of the U.S. Space Force in 2019 was
a recognition of the growing importance of space in military operations and the need to protect U.S.
interests in this domain. The U.S. military is also investing in more resilient satellite systems, as well as
developing new space-based weapons that could be used to counter the threat posed by China’s ASAT
capabilities. I for one have pioneered and developed the principles of spaceborne warfare, the concept
of orbital suppression and its enhanced principles as well as overhauling the understanding of stealth
technology in orbital assets alongside the introduction of several critical concepts to support it as well
as introducing hybrid and hazardless anti-satellite weapon systems, not to mention my latest paper in
revolutionizing the electronic combat which aimed to shift the paradigm of electronic operations and
warfare in the five domains of warfare in order to ensure that united states will maintain its capabilities
and archiving nothing short of absolute superiority in all domains of modern warfare.

Despite these efforts, the militarization of space remains a significant challenge for the United States.
China’s development of ASAT capabilities has changed the dynamics of space warfare, making it more
difficult for the U.S. to maintain its dominance in this critical domain. The growing threat posed by
China’s ASAT capabilities has also raised concerns about the sustainability of space as a domain for
peaceful exploration and commercial activity. As more countries develop ASAT weapons, the risk
of conflict in space increases, raising the possibility of a new arms race that could have far-reaching
consequences for global security.



The Zhangheng Monitoring System and Related Components

China’s increasing focus on space-based capabilities extends beyond conventional military applications.
The Zhangheng Monitoring System, officially designed as a sophisticated geophysical satellite network,
highlights China’s use of dual-purpose technologies that serve both civilian and military objectives.
While the Zhangheng system is ostensibly aimed at monitoring seismic activity and providing early
warnings for natural disasters such as earthquakes, its potential military uses cannot be ignored. The
technological advancements embedded within the Zhangheng satellites, particularly Zhangheng-1,
enhance China’s space situational awareness (SSA), while also contributing to broader geostrategic
objectives.

In this section, we will deeply dissect the Zhangheng Monitoring System, focusing on its dual-use
applications, its significance for China’s military and intelligence networks, and how it could potentially
evolve into a space-based system for tracking enemy assets, detecting ballistic missile launches, and
aiding the People’s Liberation Army (PLA) in its overarching strategic objectives.



Overview of the Zhangheng Monitoring System

The Zhangheng system, named after the ancient Chinese polymath Zhang Heng, who is credited with
inventing the first seismoscope, was launched as part of China’s broader efforts to bolster its space-based
observation and monitoring capabilities. Officially, the system is framed as a geophysical monitoring
network aimed at tracking electromagnetic signals in the Earth’s atmosphere and detecting anomalies
that could indicate seismic activity. This system represents China’s latest venture into the growing field
of space-based geophysics, which combines satellite technology with advanced monitoring and data
processing techniques to detect, predict, and analyze natural phenomena, particularly earthquakes.

At its core, the Zhangheng system is presented as a civilian tool for disaster prevention and mitigation.
Its development reflects China’s interest in improving its ability to predict earthquakes and other
natural disasters, a crucial capability for a country that has historically been prone to seismic events.
For instance, the 2008 Sichuan earthquake, which killed tens of thousands of people and displaced
millions more, underscored the need for better early warning systems. The Zhangheng system, with
its sophisticated satellite-based monitoring tools, aims to fill this gap by providing more accurate and
timely warnings of seismic activity.

However, while the Zhangheng system is officially focused on civilian applications, its dual-use nature
makes it an invaluable asset for China’s military. The system’s ability to monitor electromagnetic
disturbances in the Earth’s atmosphere could potentially be repurposed for tracking missile launches,
nuclear tests, or even certain types of military activities that generate electromagnetic signals.
Furthermore, the system’s geophysical monitoring capabilities are closely tied to China’s overall space
situational awareness (SSA) efforts, giving the PLA critical information about what is happening in
space and on Earth. In this way, the Zhangheng system functions as both a civilian tool for disaster
preparedness and a military tool for intelligence gathering and strategic planning.

Zhangheng-1: China’s Geophysical Monitoring Satellite

The Zhangheng-1 satellite, launched in February 2018, is the first in the Zhangheng Monitoring System.
Its primary mission is to detect electromagnetic signals in the Earth’s ionosphere and magnetosphere
that may indicate seismic activity. These signals, known as ionospheric perturbations, are believed
to be precursors to earthquakes. By monitoring these disturbances, Zhangheng-1 aims to improve
earthquake prediction and early warning capabilities.

Zhangheng-1 is equipped with a suite of advanced instruments designed to monitor the Earth’s
electromagnetic environment. These include:

e A High-Energy Particle Detector: Used to measure the flux of energetic particles in the
magnetosphere. These particles can be affected by solar activity and other space weather events,
which, in turn, can have an impact on the Earth’s electromagnetic environment. In the context of
earthquake prediction, changes in particle flux may correlate with seismic activity.

e An Electric Field Detector: This instrument measures the electric fields in the ionosphere.
Electromagnetic anomalies in the ionosphere have been observed prior to some earthquakes,
suggesting a potential link between the two phenomena. Zhangheng-1’s ability to measure these
anomalies is crucial for improving earthquake forecasting.

e A Magnetometer: Used to measure the Earth’s magnetic field. Variations in the magnetic
field can indicate changes in the Earth’s geophysical environment, which may be related to seismic
events.

e A Langmuir Probe: This instrument measures the density of electrons in the ionosphere,
providing additional data on the ionospheric conditions that could be related to seismic activity.



These instruments work together to provide a comprehensive picture of the Earth’s electromagnetic
environment, allowingscientiststotrackchangesthatmaybeprecursorstoearthquakes.Zhangheng-1
represents a significant advancement in space-based geophysical monitoring, providing China with
a powerful tool for improving its disaster preparedness and response capabilities.

Enhancing China’s Space Situational Awareness (SSA)

While Zhangheng-1’s primary mission is to monitor geophysical activity, its capabilities also enhance
China’s space situational awareness. The satellite’s ability to monitor the Earth’s electromagnetic
environment provides valuable data that can be used for a variety of purposes beyond earthquake
detection.

One of the key areas where Zhangheng-1 contributes to China’s SSA is in the monitoring of space
weather. Space weather refers to the conditions in space that can affect satellites, spacecraft, and even
ground-based systems. Events such as solar flares and geomagnetic storms can generate electromagnetic
disturbances that disrupt satellite communications, navigation systems, and power grids on Earth.
By monitoring these disturbances, Zhangheng-1 helps China protect its space assets and ensure the
continued operation of its satellites in the face of space weather events.

Moreover, Zhangheng-1’s electromagnetic monitoring capabilities have potential military applications.
For instance, the satellite could be used to detect the electromagnetic signatures of missile launches
or nuclear tests, providing China with early warning of military activities by potential adversaries. The
ability to detect these activities from space gives China a strategic advantage, allowing it to monitor
global military developments and respond accordingly.

In addition to its role in monitoring space weather and electromagnetic anomalies, Zhangheng-1 also
contributes to China’s broader SSA efforts by tracking space debris. Space debris, which consists of
defunct satellites, spent rocket stages, and other fragments of space hardware, poses a significant threat
to operational satellites and spacecraft. By monitoring the location and movement of space debris,
Zhangheng-1 helps China protect its space assets and avoid potential collisions.

Dual-Use Applications: Civilian and Military

The dual-use nature of Zhangheng-1 is a key aspect of its design. While the satellite is officially focused
on earthquake detection and disaster prevention, its electromagnetic monitoring capabilities make
it a valuable asset for military purposes as well. The ability to monitor the Earth’s electromagnetic
environment gives China a unique advantage in space, providing it with data that can be used for both
civilian and military applications.

For example, Zhangheng-1’s ability to detect electromagnetic anomalies could be used to track the
movement of enemy forces or detect the launch of ballistic missiles. The electromagnetic signals
generated by missile launches or military activities could be picked up by Zhangheng-1’s sensors,
providing China with critical intelligence on the actions of its adversaries. This information could be
used to support China’s military operations, including missile defense, early warning systems, and
electronic warfare.

Furthermore, the data collected by Zhangheng-1 could be used to support China’s space-based
surveillance and reconnaissance efforts. The satellite’s ability to monitor space weather and
electromagnetic disturbances could help China improve its ability to detect and track foreign satellites



and spacecraft. This capability is particularly valuable in the context of space warfare, where the ability
to monitor and track the activities of adversaries in space is critical for maintaining strategic advantage.
Zhangheng-1 is the first satellite in what is expected to be a larger network of geophysical monitoring
satellites. China has already announced plans to expand the Zhangheng Monitoring System with
additional satellites, which will further enhance its ability to monitor the Earth’s electromagnetic
environment and improve earthquake prediction.

Planned Satellites and Their Potential Military Use

China’s plans for future satellites in the Zhangheng series suggest that the system will continue to
evolve, with new capabilities being added to address both civilian and military needs. Future satellites
are expected to build on the capabilities of Zhangheng-1, incorporating more advanced sensors and
instruments to improve the accuracy and scope of geophysical monitoring.

One of the key areas where future Zhangheng satellites could make a significant impact is in the detection
of ballistic missile launches. Ballistic missile launches generate electromagnetic disturbances in the
ionosphere, which can be detected by satellites like Zhangheng-1. By monitoring these disturbances,
future Zhangheng satellites could provide China with early warning of missile launches by potential
adversaries, allowing it to respond more quickly to emerging threats.

In addition to missile launch detection, future Zhangheng satellites could also play a role in tracking
space-based assets. As China continues to expand its space capabilities, the ability to monitor the
activities of foreign satellites and spacecraft will become increasingly important. Future Zhangheng
satellites could be equipped with more advanced sensors that allow them to detect and track the
movements of satellites in low Earth orbit, medium Earth orbit, and even geostationary orbit. This
capability would give China a significant advantage in space, allowing it to monitor the activities of its
adversaries and protect its own space assets.

Integrating the Zhangheng System with China’s Military Strategy

The Zhangheng Monitoring System fits within a broader strategy by the Chinese government and
military to integrate space-based assets into its national security framework. While the official narrative
emphasizes the system’s role in civilian applications, particularly earthquake detection and disaster
response, it is clear that the Chinese military also sees significant value in the system’s data for enhancing
its strategic capabilities.

The PLA’s interest in the Zhangheng system reflects China’s broader focus on developing dual-use
technologies that serve both civilian and military purposes. The ability to repurpose geophysical
monitoring data for military applications aligns with China’s strategy of military-civil fusion, which
seeks to leverage civilian technologies and infrastructure for military gain. This strategy has become a
cornerstone of China’s military modernization efforts, allowing the PLA to take advantage of advances
in civilian technology to enhance its capabilities in areas such as space, cyber, and electronic warfare.

In particular, the Zhangheng system could play a critical role in supporting China’s missile defense and
early warning systems. By detecting electromagnetic anomalies that may be associated with missile
launches or other military activities, the system could provide the PLA with early warning of potential
threats. This information could then be used to trigger missile defense systems or other defensive
measures, giving China a critical advantage in the event of a conflict.



The Zhangheng system could also support China’s electronic warfare capabilities. The ability to monitor
electromagnetic signals and disturbances could be used to identify potential targets for electronic attacks,
such as jamming or disabling enemy communications systems. By combining the data collected by the
Zhangheng satellites with other intelligence sources, the PLA could develop a more comprehensive
picture of the electromagnetic environment and use this information to support its electronic warfare
operations.

Strategic Implications of the Zhangheng Monitoring System

The dual-use nature of the Zhangheng system underscores the broader strategic implications of China’s
approach to space. While the system is officially designed for civilian purposes, its capabilities provide
significant military advantages, particularly in the areas of intelligence gathering, missile detection,
and electronic warfare. The development of the Zhangheng system reflects China’s broader strategy of
integrating space-based assets into its military operations, enhancing its ability to project power and
protect its interests both in space and on Earth.

The Zhangheng system also highlights the increasing militarization of space. While space has traditionally
been viewed as a domain for peaceful exploration and scientific research, the development of dual-use
technologies like the Zhangheng satellites blurs the line between civilian and military applications. As
China continues to expand its space capabilities, the potential for conflict in space increases, particularly
as other nations, including the United States, develop their own space-based military systems.

For the United States, the development of the Zhangheng system represents a significant challenge.
The system’s dual-use capabilities make it difficult to distinguish between China’s civilian and military
activities in space, complicating efforts to monitor and respond to China’s actions. The United States
and its allies must consider the potential military implications of China’s space-based monitoring
systems and develop strategies to protect their own space assets from interference or attack.

In response to the growing militarization of space, the United States has taken steps to enhance its
own space capabilities, including the establishment of the U.S. Space Force and the development of
new space-based weapons systems. However, the development of systems like Zhangheng-1 highlights
the need for continued vigilance and investment in space situational awareness and space defense
capabilities. As space becomes an increasingly contested domain, the ability to monitor and respond
to the actions of other nations, particularly China, will be critical for maintaining strategic advantage.



Expansion of China’s Offshore Satellite Ground Stations:
Strategic Support for Global Military Operations

China’s ambitions in space are not limited to its increasingly advanced satellite network, space-based weapons,
and monitoring systems. An equally critical but often overlooked component of China’s expanding military space
infrastructure is its growing network of offshore satellite ground stations. These ground stations, established in
strategic locations across the globe, play an essential role in supporting China’s space-based assets and ensuring the
health and functionality of its military satellites. As part of China’s broader strategy to project power and influence
worldwide, these offshore ground stations provide a critical link between the People’s Liberation Army (PLA) and
its space-based capabilities, enabling global surveillance, communications, and military operations.

In this section, we will explore China’s expansion of offshore satellite ground stations, examining their locations,
roles, and strategic importance in maintaining the operational health of China’s military satellites. We will also
analyze how these ground stations support the PLA’s global activities and contribute to China’s overarching goal of
achieving space dominance to support its malignant global agenda.



China’s Global Expansion of Offshore Satellite Ground Stations

In recent years, China has expanded its global footprint by establishing a series of offshore satellite
ground stations in strategically important locations. These ground stations are integral to the operation
and management of China’s extensive satellite network, which includes communication, navigation,
reconnaissance, and military satellites. By establishing these ground stations overseas, China ensures
continuous communication with its satellites, enhances its ability to monitor global military activities,
and strengthens its overall space presence.

Offshore satellite ground stations are typically built in remote or geographically strategic regions where
they can maintain optimal communication with satellites as they orbit the Earth. The ground stations
act as the “eyes and ears” of China’s satellite network, receiving data, transmitting commands, and
monitoring the health and status of China’s space assets. These stations are essential for maintaining
the operational functionality of China’s satellites, as they provide the telemetry, tracking, and control
(TT&C) capabilities necessary for their long-term health and performance.

One of China’s most well-known offshore ground stations is located in Argentina, within the country’s
Patagonia region. The station, which officially serves as a part of China’s civilian space program, is
operated by the China Satellite Launch and Tracking Control General (CLTC), a branch of the PLA.
Although the facility is ostensibly civilian, its construction and operation have raised concerns among the
international community due to its close links to the Chinese military. The station provides China with
critical support for its space missions, including deep-space exploration and satellite management. Its
remote location allows it to have unobstructed access to the skies, enhancing its ability to communicate
with Chinese satellites.

Another significant offshore satellite ground station operated by China is located in Sweden, specifically
in the northern region of Kiruna. This ground station, operated by the Chinese National Space
Administration (CNSA) in cooperation with the Swedish Space Corporation, plays a critical role in
supporting China’s polar orbiting satellites. The Kiruna station allows China to maintain communication
with satellites in high latitudes, providing essential TT&C services. Like other ground stations, it serves
both civilian and military purposes, with its capabilities supporting China’s military satellite network as
well as its civilian research missions.

China has also invested in satellite ground stations in Kenya and Namibia. These stations, located in
Africa, offer China a strategic geographic advantage, allowing it to maintain constant communication
with satellites orbiting over the equatorial regions. The ground station in Kenya, located near Malindi, is
part of China’s global space tracking network. It plays a key role in monitoring the health and trajectory
of Chinese satellites and provides support for space missions, including satellite launches and space
exploration efforts. The Malindi ground station also enables China to conduct space-based surveillance
of key regions in Africa and the Middle East, supporting the PLA’s global operations.

In Namibia, China operates another ground station near the city of Swakopmund. This facility provides
critical TT&C support for China’s space missions, particularly those involving geostationary satellites.
The Swakopmund station allows China to monitor and control its geostationary satellites, which are
essential for global communications and military surveillance. By maintaining this ground station,
China ensures that it can continuously manage its space assets, even in the event of disruptions to its
domestic satellite ground stations.

In Pakistan, China’s deep partnership with the Pakistani government has enabled it to establish ground
stations and tracking facilities in key locations. These stations support both civilian and military satellites,



allowing China to extend its reach into South Asia and the Middle East. The strategic placement of
these ground stations supports the PLA’s military objectives, including surveillance of the Indian Ocean
region and monitoring of U.S. and allied military activities in the area.

China’s growing network of offshore satellite ground stations reflects its broader strategy of expanding
its global presence and influence. These ground stations are not merely passive facilities for receiving
data and maintaining satellite communications—they are active components of China’s global space
architecture, designed to support the country’s military and strategic objectives.

The primary function of China’s offshore satellite ground stations is to maintain the health and
operational effectiveness of its satellite network. This involves a range of activities, from monitoring
the status of satellites to transmitting commands for orbital adjustments and collecting data from
space-based sensors. The health of China’s military satellites, in particular, depends on the continuous
operation of these ground stations. These satellites, which include reconnaissance, communications,
and navigation platforms, are critical for the PLA’s ability to conduct global military operations.

Telemetry, Tracking, and Control (TT&C) Support

One of the most important functions of China’s offshore satellite ground stations is providing telemetry,
tracking, and control (TT&C) support for its satellites. TT&C refers to the processes by which ground
stations monitor the health of satellites, track their position in orbit, and transmit commands to control
their movement and operations.

Telemetry involves the collection and transmission of data related to the status of the satellite, including
information about its power levels, thermal conditions, and the functioning of its various subsystems.
This data is crucial for maintaining the health of the satellite and ensuring that it continues to function
as intended. Offshore ground stations provide China with the ability to collect telemetry data from
satellites in remote or hard-to-reach orbits, ensuring that Chinese operators have a clear understanding
of the health and status of their space assets.

Tracking refers to the ability of ground stations to monitor the position and trajectory of satellites
in orbit. This is especially important for satellites in low Earth orbit (LEO) and medium Earth orbit
(MEO), which can move rapidly and require constant tracking to ensure that they remain in their
designated orbits. Offshore ground stations allow China to track its satellites as they move across
the globe, ensuring that they remain in the correct position to perform their missions. This tracking
capability is also essential for detecting potential threats to Chinese satellites, such as space debris or
hostile actions by adversaries.

Control involves the transmission of commands from ground stations to satellites. These commands
can include instructions for adjusting the satellite’s orbit, activating or deactivating sensors, or changing
the satellite’s mission parameters. Offshore ground stations provide China with the ability to issue these
commands in real-time, ensuring that its satellites remain operational and responsive to the needs of
the PLA. This capability is critical for maintaining the flexibility and adaptability of China’s satellite
network, allowing the PLA to adjust its space-based operations as needed in response to changing
military or geopolitical conditions.

Support for Global Military Operations

In addition to providing TT&C support, China’s offshore satellite ground stations play a critical role
in supporting the PLA’s global military operations. Satellites are an essential component of modern



military operations, providing a range of capabilities that include communications, navigation,
surveillance, and reconnaissance. By maintaining a network of offshore ground stations, China ensures
that its military satellites remain operational and can support the PLA’s global activities.

One of the most important functions of China’s military satellites is surveillance and reconnaissance.
The PLA relies on a network of reconnaissance satellites to monitor the activities of foreign military
forces, track the movement of naval vessels, and gather intelligence on potential adversaries. Offshore
ground stations allow China to maintain continuous communication with these satellites, ensuring that
they can provide real-time data to military commanders. This capability is particularly important in
regions where China has strategic interests, such as the South China Sea, the Indian Ocean, and the
Middle East.

For example, China’s reconnaissance satellites provide critical intelligence on U.S. and allied military
activities in the Asia-Pacific region. The data collected by these satellites is used to inform China’s
military strategy and support PLA operations in contested areas such as the South China Sea. Offshore
ground stations in Africa, South America, and Europe allow China to maintain a global surveillance
network, giving it the ability to monitor military activities in regions far from its own borders.

China’s offshore ground stations also support the PLA’s global communications network. The PLA
relies on a network of communication satellites to maintain secure and reliable communications with
its forces around the world. These satellites provide the PLA with the ability to transmit data, voice
communications, and video feeds across vast distances, enabling the coordination of military operations
in multiple theaters. Offshore ground stations play a key role in ensuring that these communication
satellites remain operational, providing the PLA with the ability to maintain contact with its forces,
even in remote or contested regions.

For example, China’s communication satellites support PLA naval operations in the Indian Ocean and
South China Sea. These satellites provide secure communications between PLA naval vessels, aircraft,
and ground forces, allowing for the coordination of complex military operations. Offshore ground
stations ensure that these communication satellites remain operational, providing the PLA with a global
communications network that supports its military activities around the world.

Strategic Implications of China’s Offshore Satellite Ground Stations

The expansion of China’s offshore satellite ground stations has significant strategic implications for
global security. These ground stations provide China with a comprehensive network of facilities that
support its military and space-based operations, allowing it to maintain a continuous presence in
key regions around the world. This global network enhances China’s ability to project power, gather
intelligence, and support its military objectives.

The strategic importance of offshore ground stations is particularly evident in regions where China
has significant interests or potential adversaries. For example, the presence of ground stations in the
South China Sea and Indian Ocean supports China’s efforts to monitor and control these strategically
important areas. Similarly, ground stations in Africa and South America provide China with the ability
to track global military activities and support its expanding influence in these regions.

The expansion of China’s offshore ground stations also highlights the growing importance of space-based
assets in modern military operations. As space becomes an increasingly contested domain, the ability
to maintain and support a global network of satellites will be critical for achieving strategic advantage.
China’s investment in offshore ground stations reflects its commitment to building a comprehensive



space architecture that supports its military and geopolitical objectives.

For the United States and its allies, the expansion of China’s offshore ground stations represents a
growing challenge. The ability of China to maintain continuous communication with its satellites and
monitor global military activities gives it a significant strategic advantage. In response, the United
States must invest in its own space-based infrastructure, enhance its space situational awareness, and
develop strategies to counter the growing threat posed by China’s expanding satellite network as I have
been advocating for and written extensively in my own scientific and professional work.



Dissecting the Components of China’s Space Program

China’s military space program is rapidly transforming the global strategiclandscape, extending Beijing’s
power beyond its borders and into the realms of space. As the space domain increasingly becomes a
critical battleground for global military superiority, China’s focus on building and sustaining a robust
network of satellites and ground stations has taken center stage in its quest to challenge existing power
structures. This intricate web of infrastructure serves not just to advance China’s civilian space missions
but to significantly enhance its military capabilities. Through this network, China can maintain real-
time surveillance, ensure secure military communications, and project power on a global scale.

Understanding the components of China’s space program is essential for grasping the full extent of its
military ambitions. While space has traditionally been viewed as a domain for peaceful exploration and
scientific advancement, China’s efforts to integrate space infrastructure into its military strategy point
to a more complex and strategic objective. Space-based assets, including satellites, ground stations, and
control centers, play a vital role in supporting military operations on the ground, at sea, and in the air.
From reconnaissance and intelligence gathering to missile early warning systems, these space assets
are now integral to modern warfare.

The architecture of China’s space program is multifaceted, encompassing a network of both domestic
and offshore ground stations that maintain and control its growing satellite constellation. This global
network is designed to ensure continuous communication with satellites, allowing China to operate its
space assets without interruption, regardless of their location in orbit. By building such an extensive
network, China guarantees the reliability and effectiveness of its military satellites, ensuring that they are
always available to support the People’s Liberation Army (PLA) in carrying out its strategic objectives.

One of the key reasons why it is crucial to understand these components is that they represent the
foundation of China’s expanding military reach. Satellites have become indispensable for modern
militaries, providing real-time data on enemy movements, enabling precision-guided weaponry, and
facilitating secure communications over vast distances. China’s ability to effectively control and manage
its satellite networks, through a combination of ground stations and control centers, ensures that its
military remains operationally flexible and prepared to engage in conflicts across multiple domains.
These components are not just ancillary infrastructure; they are the technological backbone of China’s
growing military influence.

China’s space infrastructure is deeply integrated into its strategy of “military-civil fusion,” wherein
civilian space technologies and infrastructure are repurposed or dual-purposed to support military
objectives. Ground stations that ostensibly serve civilian purposes, such as monitoring space
exploration missions or environmental data collection, can just as easily be reoriented toward military
applications. This seamless integration between civilian and military space activities allows China to
rapidly expand its capabilities without raising the alarm among international observers, who may view
these developments primarily through the lens of peaceful exploration.

For the international community, particularly for China’s strategic rivals like the United States,
understanding the full scope of China’s space program is vital for anticipating the potential threats it
poses. China’s ground stations and control centers are the critical links that ensure the functionality of
its satellites, which, in turn, provide the PLA with unprecedented situational awareness and command
over global military dynamics. In times of conflict, these assets would play a decisive role in shaping
China’s military responses, giving it the ability to conduct operations in contested regions with real-
time intelligence and secure communication channels.



Beyond immediate military applications, these components are also part of China’s broader ambition
to establish space dominance. As more nations invest in space capabilities, the ability to maintain and
control satellites becomes a critical factor in determining who will hold sway over the strategic high
ground. China’s focus on building a comprehensive space architecture gives it a distinct advantage in
this race, positioning it as a formidable contender for future space-based conflicts. Control of space does
not just confer military benefits but also geopolitical influence, as nations with robust space capabilities
can dictate the terms of engagement in space and protect their interests both on and off the planet.

Understanding China’s space infrastructure also reveals much about its long-term intentions. The
construction of offshore ground stations, for example, is not merely a technical necessity but a strategic
maneuver designed to extend China’s influence into regions of critical geopolitical importance. These
ground stations allow China to exert control over vast areas, monitor adversaries from afar, and secure
its interests in regions like the South China Sea, the Indian Ocean, and even in parts of Africa and Latin
America. This global expansion of China’s space infrastructure reflects its broader desire to project
power and maintain strategic superiority in key regions.

Finally, a comprehensive understanding of China’s space program components sheds light on the
vulnerabilities of other nations, particularly those reliant on space-based assets for their own military
and civilian purposes. As China continues to advance its anti-satellite (ASAT) capabilities and develops
the means to disrupt or destroy the space assets of adversaries, understanding how China’s ground
stations and control centers support these capabilities is critical for developing countermeasures and
defense strategies. Nations that fail to recognize the full extent of China’s space infrastructure risk
being blindsided by its ability to neutralize their satellites, disrupt communications, or impair military
operations at a critical juncture.

The components of China’s space program represent far more than technological achievements; they
are part of a comprehensive strategy to expand its military reach, secure geopolitical advantages, and
ultimately dominate space as a contested domain. As China continues to develop and deploy new space
capabilities, understanding these components and their roles within China’s military space program
will be essential for anticipating future threats and responding to the shifting balance of power in space.



e Xi’an Satellite Control Center (XSCC)

The Xi’an Satellite Control Center (XSCC) serves as the primary command center for the telemetry,
tracking, and control (TT&C) of China’s entire satellite network, particularly its military satellites.
This facility is critical to China’s space-based operations, providing the necessary infrastructure for
maintaining the health and operational status of its satellites. Located in Shaanxi Province, the XSCC
is the beating heart of China’s space network, ensuring that its constellation of satellites remains in
proper orbit, functioning optimally, and responsive to commands from ground controllers.

The scale of operations at the XSCC is vast. It operates 24/7 to support a diverse range of satellites,
from geostationary communication satellites to low Earth orbit reconnaissance and spy satellites. The
center’s primary function is to provide continuous monitoring and control of China’s military satellites,
ensuring they perform their missions in support of the People’s Liberation Army’s (PLA) strategic
objectives.

One of the most critical tasks performed by the XSCC is the real-time control of China’s Beidou
navigation satellites. Beidou is China’s answer to the U.S.-controlled GPS system, and its importance
to the PLA cannot be overstated. Beidou enables China’s military to conduct precision-guided missile
strikes, coordinate troop movements, and secure reliable communication channels that are independent
of foreign systems. The XSCC ensures that these satellites remain properly calibrated and functional,
providing continuous positioning, navigation, and timing (PNT) data to the PLA.

Beyond Beidou, the XSCC plays a key role in controlling reconnaissance satellites like the Yaogan series,
which provide high-resolution imagery and electronic intelligence (ELINT) capabilities to the Chinese
military. These satellites support the PLA’s global surveillance efforts, monitoring foreign military bases,
naval movements, and missile launches. The XSCC’s constant control and telemetry management are
vital to ensuring these satellites collect and transmit data without disruption, allowing Chinese military
commanders to make informed strategic decisions.

Additionally, the XSCC has been central to China’s anti-satellite (ASAT) capabilities, tracking and



controlling military satellites used to support potential ASAT missions. This includes coordination
of space-based assets designed to detect, intercept, and possibly disable the satellites of rival nations,
particularly the U.S. and its allies. As China increasingly views space as a contested domain, the XSCC’s
role in managing these sensitive and potentially offensive military satellites has grown in importance.

» Beijing Aerospace Control Center (BACC)
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The Beijing Aerospace Control Center (BACC) is another vital hub within China’s space infrastructure,
responsible for managing major space missions, including manned spaceflights, deep space exploration
missions, and military satellite operations. Located in Beijing, this facility serves as the primary
command center for China’s high-profile space endeavors, such as the Shenzhou manned spaceflights
and the Tiangong space station program, while also playing a crucial role in supporting the PLA’s space-
based military objectives.

Military Function: Although the BACC is most widely known for its role in China’s civilian space
missions, its military functions are equally significant. As China seeks to integrate space capabilities into
its broader military strategy, the BACC has become increasingly involved in managing and coordinating
the operations of military satellites, particularly those used for secure communications, reconnaissance,
and early warning systems.

One of the key military roles of the BACC is to provide command and control for military satellites during
critical operations, such as missile early warning missions and the coordination of satellite constellations
used for global surveillance. For example, the BACC manages the operations of Gaofen and Yaogan
series satellites, which are used by the PLA for real-time intelligence gathering. These satellites play
a crucial role in providing the PLA with up-to-date imagery of strategic locations worldwide, allowing
China to monitor military activities in regions like the South China Sea, the Taiwan Strait, and even U.S.
naval bases in the Indo-Pacific.

The BACC’s involvement in future space warfare scenarios is also significant. China views space as a
critical domain in any future conflict, and the BACC’s ability to manage satellite assets that can provide



military support, including space-based missile defense systems and electronic warfare platforms, makes
it a cornerstone of China’s space military ambitions. As China’s space warfare doctrine evolves, the
BACC’s importance will likely increase, particularly as it takes on more responsibilities in coordinating
the operations of space-based weapons systems, such as anti-satellite capabilities and directed-energy
weapons.

In terms of strategic military implications, the BACC’s control over manned space missions also has
dual-use applications. The Tiangong space station, for instance, could be used as a platform for testing
new military technologies or conducting experiments that enhance China’s space warfare capabilities.
The BACC, therefore, serves not only as a control center for China’s civilian space program but also as a
critical component of its military space architecture, providing command and coordination capabilities
that are essential for the PLA’s ambitions in space.



¢ China Satellite Launch and Tra
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The China Satellite Launch and Tracking Control General (CLTC) is the central organization responsible
for coordinating satellite tracking across China’s vast space infrastructure. It manages both civilian
and military satellite networks, ensuring that China’s space operations run smoothly and efficiently.
Headquartered in Beijing, CLTC oversees a network of regional tracking stations and control centers
that provide continuous support for China’s growing satellite fleet, including critical military assets.
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Capabilities: CLTC plays a pivotal role in managing China’s expanding satellite infrastructure, including
its military satellite network. The organization operates multiple tracking stations across China and in
strategic locations around the globe, providing a comprehensive system for monitoring the health and
status of Chinese satellites. This network allows China to maintain constant communication with its
satellites, ensuring that they remain operational and capable of performing their designated missions.

One of the key functions of CLTC s to coordinate launches and post-launch tracking of military satellites.
This includes everything from initial orbital insertion to long-term monitoring of satellite health and
performance. For example, after a satellite is launched from a facility such as the Jiuquan Satellite
Launch Center, CLTC takes over responsibility for tracking the satellite, ensuring that it reaches its
intended orbit and continues to function properly. This capability is particularly important for military
satellites, which must operate reliably in support of China’s global military objectives.

CLTC also manages the tracking and control of China’s reconnaissance satellites, including the Yaogan
and Gaofen series. These satellites are used by the PLA for global surveillance and intelligence gathering,
providing real-time data on military activities around the world. The CLTC’s ability to maintain constant
communication with these satellites ensures that the PLA has access to the intelligence it needs to
monitor potential adversaries and plan military operations.

Furthermore, CLTC is deeply involved in supporting China’s dual-use satellite programs, which have
both civilian and military applications. For example, the Beidou navigation system, which provides



critical positioning and timing data for both civilian users and the PLA, relies on CLTC’s tracking
stations to ensure that its satellites remain operational and accurate. This capability is essential for the
PLA’s ability to conduct precision-guided missile strikes and coordinate military operations across vast
distances.

e Sichuan Aerospace Command and Control Center
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The Sichuan Aerospace Command and Control Center, located in Sichuan Province, plays a key role in
supporting China’s military satellite operations, particularly in the areas of reconnaissance and regional
satellite control. This facility is one of the primary regional command centers for China’s space network,
providing support for both civilian and military missions.

The center is particularly focused on military reconnaissance operations, providing the PLA with critical
data on the movements and activities of foreign military forces. Satellites controlled by the Sichuan
center include those from the Yaogan series, which are used for high-resolution imaging, electronic
intelligence, and radar surveillance. These satellites are essential for China’s ability to monitor military
activities in the Asia-Pacific region, including those of the United States and its allies. In addition to its
role in reconnaissance, the Sichuan center also supports China’s regional satellite control operations.
This includes managing satellites that provide communications and navigation support to PLA forces
stationed in remote areas or engaged in military operations far from China’s borders. The Sichuan center
ensures that these satellites remain operational, providing the PLA with the critical communications
and navigation capabilities it needs to conduct military operations.

The Sichuan Aerospace Command and Control Center is also involved in regional satellite tracking and
monitoring, ensuring that China’s satellites remain in proper orbit and continue to function as intended.
This capability is particularly important for military satellites that operate in geosynchronous orbits,
providing China with the ability to maintain continuous coverage of key regions such as the South
China Sea and the Taiwan Strait. The center’s ability to track and control these satellites is essential
for ensuring that China can maintain its military presence in these contested areas and respond to
emerging threats.



e Sanya Satellite Ground Station
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The Sanya Satellite Ground Station, located on the southern tip of China’s Hainan Island in the city of
Sanya, is a critical part of China’s military space infrastructure, specifically supporting geostationary
satellite operations. The Sanya ground station is strategically placed to offer significant coverage
of the South China Sea and surrounding regions, which are of immense geopolitical importance to
China. The station’s proximity to this contested area allows it to play a key role in the surveillance and

reconnaissance operations conducted by the People’s Liberation Army (PLA).

Strategic Importance: The South China Sea is one of the world’s most heavily trafficked maritime regions,
and it is also an area of significant military tension. China’s territorial claims and its construction of
artificial islands with military installations have drawn opposition from neighboring countries and the
United States. The Sanya ground station, therefore, is a vital component of China’s efforts to assert its
military dominance over this region. The station’s primary function is to support China’s reconnaissance
satellites and early warning systems, providing real-time data on naval activities, military installations,
and missile launches within the South China Sea and surrounding areas.

The station’s role in geostationary satellite operations is also critical. Geostationary satellites, which
remain in a fixed position relative to the Earth’s surface, are essential for long-term surveillance and
communications operations. These satellites provide China with constant coverage of key regions,
allowing the PLA to maintain situational awareness and ensure that its military forces can communicate
securely and reliably. The Sanya ground station helps manage these satellites, ensuring they remain
operational and provide the continuous data streams needed for military planning and decision-making.
Military Applications: The Sanya ground station supports the Beidou navigation system, providing
accurate positioning and timing data that is crucial for military operations in the South China Sea.
The station also controls satellites that provide electronic intelligence (ELINT) and signals intelligence
(SIGINT), enabling the PLA to monitor the communications and radar signatures of foreign military
forces operating in the region. This intelligence is used to track the movements of naval vessels, identify
potential threats, and prepare for military engagements if necessary.



In addition to its role in military surveillance, the Sanya ground station supports China’s space-based
missile early warning systems. By monitoring electromagnetic disturbances and infrared signatures,
the station helps detect missile launches in the region, providing China with critical early warning
capabilities that could give it an advantage in the event of a conflict.

e Changchun Satellite Ground Station

The Changchun Satellite Ground Station, located in Jilin Province, is a major hub for China’s Earth
observation and remote sensing satellites. Its primary role is to manage satellites used for military re-
connaissance and environmental monitoring, providing high-resolution imagery and other critical data
to the PLA.

Earth Observation and Reconnaissance: The Changchun station plays a key role in supporting the op-
erations of China’s Gaofen series satellites, which are part of the China High-resolution Earth Observa-
tion System (CHEOS). These satellites are equipped with advanced optical sensors, radar imaging sys-
tems, and other instruments that allow them to capture high-resolution images of the Earth’s surface.
This imagery is essential for military reconnaissance, providing the PLA with detailed information on
the movements and activities of foreign military forces.

In addition to supporting optical and radar satellites, the Changchun station is involved in the control
of hyperspectral imaging satellites, which are capable of detecting objects and materials based on their
unique spectral signatures. These capabilities are particularly useful for identifying camouflaged mili-
tary installations, tracking the movement of military convoys, and monitoring changes in the environ-
ment that could indicate military activity.

Military Applications: The data collected by the satellites controlled by the Changchun station is used to
support a wide range of military operations. For example, the PLA relies on high-resolution satellite im-
agery to monitor foreign military bases, identify potential targets for missile strikes, and plan military
operations in contested areas like the Taiwan Strait and the Indian Ocean. The Changchun station’s



ability to provide real-time data to Chinese military commanders makes it a critical component of Chi-
na’s space-based military infrastructure.

The Changchun station is also involved in environmental monitoring, which has military applications
as well. By tracking environmental changes, such as the movement of rivers, deforestation, or the build-
up of infrastructure, the station provides intelligence that can be used to predict potential conflicts or
disruptions to Chinese interests abroad. This capability supports China’s broader military objectives,
ensuring that the PLA is prepared to respond to emerging threats or opportunities.

¢ Yunnan Satellite Ground Station

Located in Yunnan Province in southwestern China, the Yunnan Satellite Ground Station plays an
essential role in supporting China’s military Earth observation satellites and remote sensing operations.
The station is part of China’s broader strategy to maintain constant surveillance of key regions,
particularly along its borders with Southeast Asia and South Asia. This region is of strategic importance
to China, given its proximity to the Indian Ocean and contested areas like the Himalayas.

Border and Regional Surveillance: The Yunnan ground station supports the operations of satellites in
the Gaofen and Yaogan series, which provide high-resolution imagery and radar data for monitoring
military activities along China’s borders. This capability is critical for the PLA’s ability to maintain
situational awareness in volatile regions, particularly where China has territorial disputes with
neighboring countries like India. The station’s location in southwestern China allows it to provide
continuous coverage of these regions, ensuring that the PLA has access to up-to-date intelligence on
potential threats.

Military Applications: The Yunnan station’s role in border surveillance is critical for maintaining
China’s security in contested regions. For example, during the ongoing tensions between China and
India in the Himalayas, the PLA has relied heavily on satellite imagery to monitor troop movements,
track infrastructure developments, and identify potential vulnerabilities in Indian defenses. The data
provided by the Yunnan ground station has been instrumental in supporting the PLA’s operations
in this region, giving China a strategic advantage in planning military maneuvers and responding to



potential provocations.

In addition to its role in regional surveillance, the Yunnan ground station supports China’s maritime
surveillance operations in the Indian Ocean. By controlling satellites that provide radar and optical
imagery of naval activities in the region, the station helps the PLA track foreign warships, monitor
maritime trade routes, and protect China’s growing influence in the Indian Ocean. This capability is
particularly important as China seeks to expand its naval presence in the region, including through the
establishment of overseas bases like the one in Djibouti.

« Qingdao Satellite Ground Station

The Qingdao Satellite Ground Station, located in Shandong Province, is a key component of China’s
military space infrastructure, providing support for naval communications and military satellite
operations. Given its location on the coast of the Yellow Sea, the Qingdao station plays a vital role in
supporting China’s naval operations in both the East China Sea and the South China Sea, where China
faces increasing military tensions with neighboring countries and the United States.

Naval Communications and Surveillance: The Qingdao station’s primary function is to manage satellites
that provide secure and reliable communications for the People’s Liberation Army Navy (PLAN). These
satellites ensure that Chinese naval vessels can maintain continuous contact with command centers
on the mainland, even when operating far from Chinese shores. This capability is essential for the
coordination of complex naval operations, including anti-access/area denial (A2/AD) strategies aimed
at keeping foreign military forces out of contested waters.

The Qingdao station also supports satellites that provide maritime surveillance and intelligence
gathering capabilities. These satellites monitor naval activities in the East and South China Seas,
providing real-time data on the movements of foreign warships and submarines. This intelligence is
critical for the PLA’s efforts to assert control over these contested regions and respond to the presence
of U.S. and allied naval forces.

Military Applications: The Qingdao station is an essential part of China’s efforts to build a modern,
networked militarythat can operate effectivelyacrossvastdistances. By providing secure communications
and real-time surveillance data, the station ensures that the PLAN can coordinate its operations and
respond to threats in a timely manner. This capability is particularly important in the context of China’s
naval modernization efforts, which have seen the PLAN grow into one of the most powerful navies in
the world.

The Qingdao station also supports China’s naval missile systems, including those designed to target
foreign naval vessels and aircraft carriers. The station ensures that these systems receive accurate
targeting data from reconnaissance satellites, enabling them to strike their targets with precision. This
capability is a critical part of China’s A2/AD strategy, which aims to deter or delay foreign military
intervention in the East and South China Seas.



e Nanshan Satellite Ground Station

The Nanshan Satellite Ground Station, located in Xinjiang Uygur Autonomous Region, is a major fa-
cility for tracking deep space missions and supporting military satellites in high Earth orbits. Given
its location in a remote part of western China, the Nanshan station provides an ideal environment for
operating large radio telescopes and tracking satellites without interference from urban areas.

Deep Space and Military Support: The Nanshan station’s primary focus is on tracking and controlling
satellites that operate in geostationary orbits and higher altitudes. These satellites are used for military
communications, early warning systems, and space-based surveillance, providing China with critical
capabilities for global military operations. The station’s location allows it to maintain constant commu-
nication with satellites that are positioned over distant regions, ensuring that they remain operational
and responsive to commands.

The Nanshan station also supports deep space exploration missions, including China’s lunar and Mars
missions. While these missions are primarily civilian in nature, they have significant military impli-
cations as well. The technologies developed for deep space exploration can be repurposed for military
applications, such as space-based missile defense systems and space situational awareness (SSA) plat-
forms.

Military Applications: The Nanshan station’s role in supporting high-orbit military satellites is critical
for China’s ability to project power across the globe. These satellites provide China with secure commu-
nications and global surveillance capabilities, enabling the PLA to monitor military activities in distant
regions and respond to potential threats. The Nanshan station’s ability to track these satellites and en-
sure their continued operation is essential for maintaining China’s global military presence.



In addition to its role in supporting military satellites, the Nanshan station plays a key role in China’s
efforts to develop space-based missile defense systems. These systems are designed to detect and in-
tercept ballistic missiles in space, providing China with an additional layer of defense against potential
missile attacks. The Nanshan station’s ability to track objects in deep space is essential for the operation
of these systems, allowing China to monitor potential missile threats and respond quickly to emerging
dangers.

e Jiamusi Satellite Ground Station
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The Jiamusi Satellite Ground Station, located in Heilongjiang Province in northeastern China, is a critical
facility for supporting deep space missions, as well as military and reconnaissance satellites operating
in high Earth orbits. Given its location at a high latitude, the Jiamusi station is well-positioned to track
satellites in polar orbits, which are often used for military surveillance and intelligence gathering.
Deep Space and Polar Orbit Support: The Jiamusi station plays a key role in supporting China’s polar
orbiting satellites, which provide continuous coverage of the Earth’s surface, including the Arctic and
Antarctic regions. These satellites are essential for global reconnaissance and intelligence gathering,
allowing the PLA to monitor military activities in remote and strategically important regions.
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In addition to its role in supporting polar orbiting satellites, the Jiamusi station is involved in deep space
tracking, particularly for China’s lunar and Mars missions. These missions, while officially civilian, have
significant military implications, as they provide China with the experience and technology needed to
operate in deep space. The Jiamusi station’s ability to track and communicate with these missions is
essential for ensuring their success and advancing China’s space capabilities.

Military Applications: The Jiamusi station’s role in supporting reconnaissance satellites is particularly
important for the PLA’s global surveillance efforts. By providing continuous coverage of the Earth’s
surface, particularly in remote regions, the station ensures that China has access to up-to-date
intelligence on potential military threats. This capability is essential for China’s ability to plan and
execute military operations in distant regions, such as the Arctic and the Indian Ocean.



The Jiamusi station is also involved in supporting space-based early warning systems, which are
designed to detect ballistic missile launches and other military activities. By tracking electromagnetic
disturbances and infrared signatures, the station provides China with critical early warning capabilities,
giving the PLA an advantage in detecting and responding to potential threats.

e Xiamen Satellite Ground Station
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Integral to China’s space-based communications and satelhte tracklng network the Xiamen Satellite
Ground Station serves as a critical node in the People’s Liberation Army’s (PLA) space infrastructure. Its
geographical position along the southeastern coast of China gives it strategic significance, particularly
in monitoring and managing satellite communications across the Taiwan Strait and into the broader
South China Sea region.

The Xiamen ground station provides essential support for satellite telemetry, tracking, and control
(TT&C) operations, specifically for military reconnaissance and communications satellites. As part of
China’s broader satellite network, the Xiamen station ensures that military satellites remain operational
and secure, playing a vital role in facilitating military communications, satellite-based surveillance, and
strategic intelligence gathering for the PLA. This station’s location also positions it as a key asset in
China’s ongoing military preparations and strategic focus on the Taiwan Strait and Southeast Asia.

Strategic Importance: Xiamen’s proximity to Taiwan and the South China Sea makes this station a
pivotal piece of China’s military space infrastructure. The PLA’s attention to these contested regions—
where the stakes involve territorial disputes and geopolitical tensions with the U.S. and its allies—means
that the Xiamen station’s primary mission is to maintain continuous communication with satellites that
provide critical real-time intelligence and situational awareness. This intelligence informs the PLA’s
decision-making in both peacetime and during crises, particularly with respect to naval operations,
monitoring foreign military forces, and assessing threats in the region.

One of the core functions of the Xiamen ground station is its support for reconnaissance satellites,



which provide high-resolution imagery and electronic intelligence (ELINT) to the PLA. These satellites
are used to monitor military installations, ship movements, and other military activities across the
South China Sea and Taiwan Strait. By maintaining telemetry links and managing the operations of
these satellites, the Xiamen station ensures that the PLA receives timely intelligence on the evolving
military landscape in these highly contested regions. This data is critical for PLA Navy operations,
coastal defenses, and China’s anti-access/area denial (A2/AD) strategies.

Another critical function of the Xiamen station is to facilitate satellite communications. The station
manages and monitors communication satellites that provide secure and reliable channels for the
PLA’s strategic and tactical operations. These satellites ensure that PLA commanders can maintain
uninterrupted communication with forces deployed across China’s borders and in contested regions like
the Taiwan Strait. The ground station provides redundancy and resilience in the PLA’s communication
network, ensuring that even in times of conflict or electronic warfare, the PLA can maintain critical
operational continuity.

The Xiamen ground station also supports early warning systems that are essential for missile defense
and other military readiness operations. These systems provide crucial data on potential threats,
including missile launches or military escalations by foreign forces. The integration of these early
warning systems with China’s broader military space infrastructure ensures that the PLA can respond
quickly to threats, reinforcing China’s broader military posture in the region.

Military Applications: Given its location, the Xiamen ground station plays an instrumental role in
monitoring the activities of foreign military forces, particularly those of the United States and Taiwan.
China’s growing military presence in the South China Sea has made surveillance and reconnaissance
essential components of its strategy, and Xiamen’s ground station enables the country to conduct
persistent monitoring of regional military movements. This is particularly important for assessing U.S.
naval operations, military exercises, and potential responses to Chinese territorial claims.

In the event of a conflict over Taiwan, the Xiamen station would be critical for the coordination of satellite
communications, ensuring that PLA forces can receive real-time intelligence and maintain secure lines
of communication. The station would also support China’s efforts to disrupt the communications and
reconnaissance capabilities of adversaries in the region. By leveraging its satellite networks, China could
jam or intercept foreign communications, denying its adversaries the ability to coordinate effectively in
the battlefield.

The Xiamen ground station’s importance extends beyond just military applications. It also plays a
role in supporting civilian and dual-use satellites, which are vital for China’s global communication
network. These satellites are used for civilian services, such as disaster relief, weather forecasting, and
commercial communications, but they also have military applications. The dual-use nature of China’s
space infrastructure enables it to expand its military capabilities while maintaining the appearance of
civilian-led development.

The Xiamen Satellite Ground Station serves as a cornerstone of China’s military space program,
particularly in the strategically significant regions of the Taiwan Strait and South China Sea. Its role
in supporting military communications, satellite surveillance, and early warning systems ensures that
the PLA can maintain its strategic edge in these contested areas. The station’s contributions to satellite
management and data processing are essential for China’s broader military objectives, making it a key
asset in Beijing’s pursuit of regional dominance and global influence.



China’s Offshore Satellite Ground Stations: Strategic Outposts Supporting
the PLA’s Space Program

China’s space ambitions extend far beyond its borders. To maintain and operate its expansive satellite
network, China has established a series of offshore satellite ground stations located in strategic
regions across the globe. These ground stations are integral components of China’s space tracking
and communication network, playing a critical role in supporting its civilian space program and, more
importantly, the military objectives of the People’s Liberation Army (PLA). Each station serves as a
hub for satellite tracking, data reception, and communication, ensuring that China’s global satellite
operations function seamlessly.

These offshore stations also provide China with broader geopolitical advantages, allowing it to exert
influence and gain footholds in key regions of the world. Their role in supporting China’s military satellites
and the broader PLA strategy, including surveillance, reconnaissance, and secure communications,
makes them essential to China’s pursuit of global military and technological dominance. Below, we
explore several key offshore ground stations located in Namibia, South Africa, Pakistan, and Argentina,
delving into their roles, strategic importance, and contributions to China’s space program.

e Namibia: Swakopmund Satellite Ground Station
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The Swakopmund Satellite Ground Station in Namibia serves as one of China’s most crucial offshore
assets for satellite tracking and communication. Located in the coastal city of Swakopmund, this facility
provides strategic coverage over the Atlantic Ocean and parts of southern Africa, supporting China’s
global space operations by ensuring continuous telemetry, tracking, and command (TT&C) capabilities
for its satellites. This ground station is part of China’s broader effort to extend its reach into Africa,

where it has established a series of infrastructure projects under the Belt and Road Initiative (BRI).
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Strategic Importance: The Swakopmund station offers several key advantages for China. Its geographical



location allows it to maintain continuous communication with Chinese satellites, particularly those in
geostationary orbits and low Earth orbits. The station’s positioning near the Atlantic Ocean provides
China with the ability to monitor satellite passes over a wide swath of oceanic and African territory. This
coverage is crucial for tracking military operations, naval activities, and global surveillance operations
that support the PLA’s military objectives.

The Swakopmund ground station also supports China’s manned and unmanned space missions. By
providing TT&C support for satellites, it ensures that China’s space vehicles, such as communication
satellites, reconnaissance satellites, and navigation satellites, maintain their operational efficiency. The
ground station’s ability to offer continuous tracking and communication for satellites in orbit makes it
an essential node in China’s global space architecture, helping to coordinate the movement of military
satellites used for intelligence gathering and military communications.

In addition to its role in satellite management, the Swakopmund station allows China to monitor
regional military activities across the southern Atlantic and the African continent. This data is essential
for the PLA’s strategic intelligence and reconnaissance efforts, particularly in regions where China has
growing political and economic interests, such as West Africa and southern Africa. The Swakopmund
station is a vital part of China’s effort to maintain global situational awareness and support its military
presence in strategic areas around the world.

Moreover, the facility serves as a potential backup for China’s mainland ground stations. In the event
of a conflict or technological disruption in China, the Swakopmund station could provide redundancy
in China’s satellite control capabilities, ensuring that its military satellites remain functional and can
continue to support the PLA’s global operations.



« South Africa: Hartebeesthoek Radio Astronomy Observatory

China’s involvement with the Hartebeesthoek Radio Astronomy Observatory (HartRAO) in South Africa
represents another strategic foothold for Beijing in the African continent. Located near Pretoria, the
Hartebeesthoek facility has historically been a major site for radio astronomy, but China has leveraged
its infrastructure to provide support for its satellite communications and space tracking network.

Strategic Importance: The Hartebeesthoek site gives China a powerful vantage point for tracking and
communicating with satellites orbiting over the southern hemisphere. The collaboration between the
Chinese National Space Administration (CNSA) and South Africa in this facility has allowed China to
extend its reach into one of the world’s most important regions for space surveillance, given South
Africa’s geographical positioning between the Atlantic and Indian Oceans. This station is a crucial
element in China’s space situational awareness (SSA), helping track the movement of satellites and
space debris, while also providing real-time data to China’s space control centers.

The HartRAO ground station provides China with valuable dual-use capabilities—while officially
serving scientific purposes, it also supports military objectives. The station can facilitate deep-space
communications and data reception from satellites used for military reconnaissance and intelligence
gathering. This information is transmitted back to Chinese military planners, who use it to enhance
their strategic decision-making, particularly in regions where China has significant military or economic
interests, such as the Indian Ocean region and southern Africa.

In terms of military utility, the Hartebeesthoek station allows China to monitor maritime activity in
the southern Atlantic and Indian Oceans, supporting naval operations and enhancing China’s ability
to project power across the broader region. The facility plays an important role in supporting China’s
global surveillance and reconnaissance efforts, especially as the PLA seeks to keep track of foreign
military movements, particularly those of the United States and its allies. The station also strengthens
China’s ability to detect and monitor potential threats to its space assets, including space debris or



hostile actions by foreign actors.

By partnering with South Africa, China has secured a vital component of its global space infrastructure,
enabling it to maintain effective control over its satellites and support the PLA’s long-range military
operations. The Hartebeesthoek facility demonstrates China’s strategic approach to using partnerships
and investments in space-related infrastructure in Africa to further its global military reach.

o Pakistan: Islamabad Satellite Ground Station

China’s space collaboration with Pakistan is a cornerstone of their deepening strategic relationship,
and the satellite ground station located near Islamabad is a key part of this partnership. The ground
station is part of the broader China-Pakistan Space Cooperation Center, which was established to foster
collaboration on space research, satellite launches, and communications infrastructure. However, the
military implications of this collaboration are significant, as the facility is integral to China’s satellite
tracking and communications network in South Asia.

Strategic Importance: The Islamabad ground station plays a critical role in providing real-time satellite
tracking and communications for China’s satellite network, particularly in the context of military
cooperation between the two nations. Pakistan, with its strategic location bordering India, Afghanistan,
and the Indian Ocean, provides China with a valuable outpost for monitoring regional military activities
and supporting reconnaissance missions.

The station’s primary function is to support China’s dual-use satellites, which serve both civilian and
military purposes. These satellites, including communication and reconnaissance satellites, are used
to monitor military activities in South Asia and the Indian Ocean region, particularly with respect to
India’s military movements and naval operations. The Islamabad station also assists in data reception
and telemetry for satellites in low Earth orbit, ensuring that China has continuous coverage of the
region for intelligence gathering and military operations.

The China-Pakistan Space Cooperation Center is a critical element of the two countries’ growing
military alliance. Through this collaboration, China can extend its space surveillance capabilities into
South Asia, gaining an important advantage in monitoring potential adversaries. The Islamabad ground
station allows China to monitor military installations and nuclear sites in the region, providing the PLA
with vital intelligence that could be used in the event of a conflict with India or other regional powers.

Furthermore, the Islamabad station plays a role in supporting China’s maritime operations in the
Indian Ocean, providing coverage of naval movements and assisting in tracking foreign military vessels
operating in the region. This capability is important for China’s broader strategic goals in the Indian
Ocean and for protecting its sea lanes of communication, which are critical to its economic and military
interests.

The Islamabad ground station also has broader geopolitical implications. Through its cooperation with
Pakistan, China has established a key strategic partner in South Asia, counterbalancing the influence of
India and the United States in the region. The ground station is a tangible symbol of the growing China-
Pakistan alliance, particularly in the areas of military technology and space capabilities.



~» Argentina: Benavides Satellite Ground Station

The Benavides Satellite Ground Station in Argentina is one of the most significant examples of China’s
expansion into Latin America through its space infrastructure. Located in Buenos Aires Province,
the facility plays a critical role in supporting China’s satellite tracking and communication network,
particularly for satellites in low Earth orbit (LEO) and geostationary orbits. As part of a larger agreement
between China and Argentina, this ground station represents a key strategic outpost in South America.

Strategic Importance: The Benavides station is integral to China’s efforts to establish a global space
tracking network, providing essential telemetry, tracking, and command (TT&C) services for Chinese
satellites. The station’s location in the southern hemisphere allows China to maintain continuous
communication with its satellites as they orbit the Earth, ensuring that they remain operational and
capable of performing their military and civilian functions.

The Benavides station supports China’s military space operations, providing critical data reception for
reconnaissance satellites, communications satellites, and remote sensing satellites. These satellites
are used by the PLA to monitor military activities in regions of strategic interest, including the South
Atlantic and Antarctica. The station’s location near the southern tip of South America gives China a
strategic advantage in monitoring this vast and geopolitically significant area.

In addition to supporting satellite tracking, the Benavides station also plays a key role in data collection
and processing for China’s global surveillance network. The facility is used to receive and process data
from remote sensing satellites, which provide high-resolution imagery and other intelligence that is
crucial for military planning and decision-making. This data is transmitted back to China’s military
command centers, where it is used to support the PLA’s global operations.

Moreover, the Benavides station enhances China’s ability to project power in the South Atlantic and
beyond. The facility allows China to monitor naval movements and military activities in the region,



providing the PLA with valuable intelligence that could be used to protect Chinese interests in Latin
America and the southern hemisphere. The station also supports China’s Antarctic operations, as it
is ideally located to track and communicate with Chinese satellites involved in polar research and
surveillance.

The Benavides station is also part of China’s broader effort to strengthen its presence in Latin America.
By establishing space infrastructure in Argentina, China has deepened its political and economic ties
with the region, gaining a strategic foothold that could be used to counterbalance the influence of the
United States and other Western powers. The facility is a key component of China’s space diplomacy
strategy, which seeks to leverage space cooperation to build alliances and expand its global influence.

e The China Satellite Launch and Tracking Control General (CLTC) Station in Kiri-
bati: A Strategic Space-Tracking Outpost (CLOSED)

Among the numerous ground stations managed by the China Satellite Launch and Tracking Control
General (CLTC), the space-tracking station on South Tarawa Island in the Republic of Kiribati held
unique strategic importance in China’s early space endeavors. Located at approximately 1.3278° N lat-
itude and 172.9780° E longitude, this facility was part of China’s expanding global network of satellite
tracking stations, designed to provide comprehensive telemetry, tracking, and command (TT&C) sup-
port for its growing satellite and space mission portfolio.




Kiribati, a small island nation in the central Pacific Ocean, was strategically chosen for its equatorial
location, which allowed the station to offer broad coverage over the Pacific and assist in monitoring sat-
ellites and space missions traversing key orbital paths. The South Tarawa station became an essential
component of China’s TT&C network, particularly in supporting satellite launches and long-duration
space missions.

Its proximity to the equator made it ideally suited for monitoring geostationary satellites and assisting
in the early stages of orbital insertion, ensuring the success of Chinese space missions.

Operational until 2003, the Kiribati station was a critical outpost in China’s global space infrastructure,
allowing Chinese space authorities to maintain continuous communication with their satellites, con-
duct necessary orbital adjustments, and troubleshoot potential issues. It was especially important in
the early stages of China’s satellite programs, providing much-needed tracking coverage during launch-
es from China’s mainland spaceports and during the critical phases when satellites were positioned into
their final orbits.

However, the closure of the Kiribati station was directly linked to a diplomatic shift by Kiribati’s gov-
ernment. In 2003, Kiribati switched its diplomatic recognition from the People’s Republic of China to
Taiwan, a move that led to the immediate cessation of operations at the Chinese tracking station. This
decision marked the end of an important chapter in China’s use of foreign tracking stations for its space
program, particularly in the equatorial Pacific region.

The closure of the Kiribati station forced China to adapt its tracking network, seeking alternative loca-
tions for offshore ground stations to fill the gap left by this facility. Nonetheless, the station’s role during
its operational years provided crucial support for China’s space program, contributing to the successful
launches of satellites and the advancement of China’s space ambitions at a time when its global space
presence was still in its developmental stages.

The geopolitical implications of losing the Kiribati station were notable, as it highlighted the intersec-
tion of space exploration and international diplomacy. China’s reliance on strategic partnerships with
foreign nations for its space infrastructure demonstrated the importance of securing stable diplomatic
relations to maintain critical ground stations. The station’s closure also underscored the potential vul-
nerabilities in China’s global space-tracking network, particularly in regions where diplomatic alliances
are subject to change. Despite its relatively short operational lifespan, the Kiribati station remains a
significant example of China’s efforts to project its space capabilities across the globe through strategic
partnerships and the establishment of foreign ground stations.



 Yuanwang-Class Ships: Roaming the Seas to Support China’s Strategic
Space Forces

The Yuanwang-class ships are a series of space-tracking vessels operated by China, designed to play a
critical role in supporting the country’s growing military space network. These ships are a key component
of China’s strategic space infrastructure, enabling the People’s Liberation Army (PLA) to maintain its
satellite operations and space-based intelligence network even as its ambitions extend far beyond its
national borders.

Unlike ground-based tracking and telemetry stations, Yuanwang-class ships have the distinct advantage
of mobility. These vessels are capable of roaming international waters, giving China the flexibility to
position them strategically around the globe. This mobility makes them an essential element of China’s
space warfare and military space operations, allowing for continuous satellite tracking, communication,
and telemetry support in remote or contested regions where ground-based infrastructure may be
vulnerable to attack or interference. Their presence in international waters ensures that they are often
beyond the immediate strike range of potential adversaries, adding a layer of security to China’s space
operations.

The primary function of the Yuanwang-class ships is to provide tracking, telemetry, and command
(TT&C) support for China’s space missions. These missions include not only civilian endeavors, such
as manned spaceflights and deep-space exploration, but also military operations that involve the
deployment and management of reconnaissance, navigation, and communication satellites. The ships
are equipped with powerful radar, communication antennas, and other space-tracking technology,
making them capable of monitoring space missions across a variety of orbits.

In terms of military applications, the Yuanwang-class ships offer China an operational advantage that
extends far beyond the capabilities of traditional ground stations. By moving these ships into strategic



positions in international waters, China can expand the coverage of its space surveillance network,
ensuring that its military satellites remain functional and responsive during critical operations. This
flexibility allows China to maintain continuous control over its satellites, regardless of where they are
orbiting the Earth, and provides essential data to military commanders planning operations across
multiple theaters.

For instance, during the launch of critical reconnaissance satellites or anti-satellite (ASAT) tests, these
ships can be stationed in optimal locations to monitor the progress of the mission, receive telemetry
data, and ensure that the satellite reaches its intended orbit. They are essential in ensuring that China’s
satellite systems remain operational even in the event of disruptions to its ground-based tracking
stations, whether due to natural disasters, foreign attacks, or sabotage.

Additionally, the mobility of the Yuanwang-class ships allows China to position these vessels near
potential hotspots, such as the South China Sea, Indian Ocean, or Middle East, where space-based
military operations are of particular importance. By operating in these areas, the ships can support
intelligence gathering, surveillance, and reconnaissance operations that are critical to China’s broader
military strategy. This is particularly valuable in regions where China has limited access to ground-based
infrastructure and must rely on space assets to maintain situational awareness and military readiness.
One of the key strategic advantages of the Yuanwang-class ships is their ability to remain mobile and
unpredictable. Unlike stationary ground stations, which are fixed in place and vulnerable to strikes or
surveillance, these ships can relocate rapidly to different parts of the globe. This mobility complicates
the ability of adversaries to track or target them, enhancing their survivability in a potential conflict
scenario. In the event of rising tensions or outright conflict, these ships could be deployed to safer
waters where they can continue their operations without fear of being neutralized by enemy strikes.

This ability to operate in international waters also gives China a strategic edge when it comes to
maintaining global satellite coverage. By positioning Yuanwang-class ships in the Pacific Ocean,
Atlantic Ocean, or Indian Ocean, China can ensure that it maintains uninterrupted control over its
space assets, regardless of geopolitical dynamics. Even in regions where it has no physical military
presence, these ships allow China to monitor the space environment, providing continuous support for
satellite launches, military communications, and intelligence gathering.

The strategic flexibility of the Yuanwang-class ships allows China to extend its space infrastructure into
areas where it might otherwise struggle to establish a presence. For example, in Africa or Latin America,
where China’s access to ground-based space tracking stations is still developing, the Yuanwang ships
serve as a temporary but highly effective alternative. This capability enables China to remain competitive
in the space race and secure its interests in regions where its presence is still relatively nascent.

Another significant advantage of the Yuanwang-class ships is their role in protecting China’s space
assets from potential threats. In an era where space warfare is increasingly seen as a critical aspect of
modern military conflict, the ability to defend and maintain the functionality of satellites is paramount.
The mobility of the Yuanwang ships allows China to extend its defensive perimeter beyond its national
territory, providing a buffer zone in the event of an attack on its space assets.

In particular, these ships can serve as command-and-control nodes during military operations, ensuring
that even in contested environments, China retains the ability to control its satellites and receive real-
time data from them. By positioning these ships in international waters, China can effectively reduce the
risk of losing control over its satellites due to jamming, cyberattacks, or kinetic strikes from adversaries.
The Yuanwang-class ships provide an important deterrence factor. Their presence in international
waters sends a signal to potential adversaries that China is capable of operating and defending its space



assets from anywhere in the world. This ability to project power across the seas underscores China’s
commitment to protecting its space infrastructure and ensures that it can continue its space-based
military operations even in the face of potential conflict.

» Optical Space Surveillance Facility (OSS): Xinglong Observatory
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The Xinglong Observatory is one of China’s primary optical space surveillance facilities, playing a crucial
role in tracking satellites and monitoring space debris. Located in the mountainous region of Hebei
Province, the observatory is part of China’s growing efforts to expand its space situational awareness
(SSA) capabilities. The observatory’s optical telescopes and imaging systems are used to track the orbits
of satellites, monitor space debris, and conduct optical observations that support both civilian and
military objectives.

Strategic Importance: As China’s space program continues to grow, maintaining control over its satellites
and ensuring the safety of its space assets has become a top priority. The Xinglong Observatory plays a
central role in this effort by providing real-time optical surveillance of satellites and space debris. The
facility’s optical systems allow China to accurately track the position and movement of objects in space,
ensuring that satellites remain in their designated orbits and that potential collisions with space debris
are avoided.

One of the key missions of the Xinglong Observatory is to support China’s space situational awareness
(SSA), which involves tracking the orbits of satellites, space debris, and other space objects to ensure the
safety and security of China’s space assets. SSA is a critical component of modern military operations,
as it allows China to monitor the activities of foreign satellites and identify potential threats to its own
satellites. The observatory’s ability to track the precise movements of satellites gives China a strategic
advantage in space, allowing it to anticipate the actions of potential adversaries and take proactive
measures to protect its space assets.



In addition to tracking satellites and space debris, the Xinglong Observatory is also involved in optical
imaging and astronomical research. The observatory’s telescopes are capable of capturing high-
resolution images of space objects, providing detailed data on the characteristics and behavior of
satellites and other space objects. This information is used to support a wide range of military and
civilian applications, including satellite maintenance, space exploration, and defense planning.

Military Applications: The Xinglong Observatory’s role in optical space surveillance is particularly
important for China’s military space program. The facility’s ability to track the movements of foreign
satellites allows China to monitor the activities of potential adversaries and gather intelligence on their
space operations. This information is critical for the People’s Liberation Army (PLA) in assessing the
capabilities and intentions of foreign militaries, particularly those of the United States and its allies.

One of the most significant military applications of the Xinglong Observatory is its role in counter-space
operations. The observatory’s ability to track satellites and space debris is essential for China’s efforts
to develop and deploy anti-satellite (ASAT) weapons. By monitoring the positions of foreign satellites,
China can identify potential targets for its ASAT systems and plan military operations that disrupt or
disable the space capabilities of its adversaries.

The Xinglong Observatory is also involved in space debris tracking, which is a critical component of
China’s broader efforts to protect its space assets. Space debris poses a significant threat to satellites and
other space infrastructure, as even small fragments of debris can cause significant damage to spacecraft.
By tracking space debris and predicting its movements, the observatory helps China avoid collisions
and protect its satellites from harm. This capability is particularly important for military satellites,
which are essential for China’s global surveillance, communications, and intelligence-gathering efforts.
The Xinglong Observatory plays a critical role in supporting China’s space surveillance efforts, providing
essential optical observations that are used to track satellites, monitor space debris, and support
military operations. The facility’s contributions to space situational awareness (SSA) and counter-space
operations make it a key asset in China’s growing space program, ensuring that China can maintain
control over its space assets and protect them from potential threats.



e Miyun Tracking Station
|

The Miyun Tracking Station is one of China’s most important facilities for optical and radar tracking
of satellites and space debris. Located near Beijing, the facility is a key part of China’s space situational
awareness (SSA) network, providing real-time tracking data for a wide range of space objects, including
satellites, space debris, and potential adversarial assets. The station’s radar and optical systems allow
China to monitor space activities and maintain control over its satellite infrastructure.

Strategic Importance: As space becomes an increasingly contested domain, the ability to track and
monitor satellites and space debris is critical for maintaining strategic advantage. The Miyun Tracking
Station plays a central role in China’s SSA efforts, providing real-time data on the position and move-
ment of satellites in low Earth orbit (LEO), medium Earth orbit (MEO), and geostationary orbit (GEO).
This data is used to ensure that China’s satellites remain in their designated orbits and to identify po-
tential threats from space debris or foreign satellites.

The Miyun Tracking Station’s radar systems allow China to track space objects with high precision,
providing detailed information on their size, speed, and trajectory. This information is essential for col-
lision avoidance and for planning satellite maneuvers that protect China’s space assets from potential
damage. The station’s optical systems complement its radar capabilities by providing visual confirma-
tion of satellite positions and movements, allowing for more accurate tracking and analysis.

One of the key functions of the Miyun Tracking Station is to support satellite maintenance and orbital
adjustments. By providing real-time tracking data, the station allows China to make precise adjust-
ments to the orbits of its satellites, ensuring that they remain operational and continue to perform their
designated missions. This capability is particularly important for military satellites, which require con-
stant monitoring and adjustment to ensure that they remain in the correct positions for surveillance,
communications, and intelligence-gathering purposes.

Military Applications: The Miyun Tracking Station is a critical asset for China’s military space program,



particularly in the areas of satellite tracking, space surveillance, and counter-space operations. The
station’s radar and optical systems allow China to monitor the activities of foreign satellites, providing
valuable intelligence on their capabilities and missions. This information is used to assess the inten-
tions of potential adversaries and to plan military operations that protect China’s space assets.

One of the most important military applications of the Miyun Tracking Station is its role in space de-
fense. By tracking the positions of foreign satellites, the station allows China to identify potential threats
to its own satellites and to take proactive measures to protect them. This capability is particularly im-
portant in the context of anti-satellite (ASAT) operations, where the ability to track and disable foreign
satellites is a key component of China’s military strategy.

The station also plays a role in space debris monitoring, which is critical for ensuring the safety of Chi-
na’s space infrastructure. Space debris poses a significant threat to satellites and other space assets, and
the ability to track and predict the movements of debris is essential for avoiding collisions. The Miyun
Tracking Station’s radar and optical systems allow China to monitor space debris in real-time, provid-
ing valuable data that is used to protect military and civilian satellites from damage.

The Miyun Tracking Station is a key component of China’s space surveillance network, providing essen-
tial tracking data for satellites and space debris. The station’s radar and optical systems support China’s
efforts to maintain control over its space assets and to protect them from potential threats. As China’s
military space program continues to expand, the Miyun Tracking Station will play an increasingly im-
portant role in supporting space situational awareness (SSA), satellite maintenance, and counter-space
operations.



China’s Fleet of Military Satellites

China has developed a robust and diverse fleet of military satellites that form the core of its space-
based capabilities, supporting the People’s Liberation Army (PLA) and advancing its strategic interests
both regionally and globally. These satellites are essential for various military functions, including
communications, reconnaissance, navigation, early warning, electronic intelligence (ELINT), and
surveillance. Each satellite series serves specific military and strategic purposes, helping China achieve
its goals of space dominance and operational superiority. Below is a detailed introduction to the key
satellite series that constitute China’s military space network.

1. Communication Satellites

e Tianlian Series

The Tianlian series of satellites is China’s space-based data relay system, providing essential
communication and tracking services for both civilian and military space operations. The Tianlian
satellites play a critical role in relaying data between low Earth orbit (LEO) spacecraft and ground
control stations, enabling continuous communications with Chinese spacecraft, including manned
missions like the Shenzhou program and the Tiangong space station. These satellites also support
military space operations by ensuring that the PLA has a reliable and secure relay system for tracking
spacecraft and satellites in LEO.

The Tianlian satellites are critical for telemetry, tracking, and command (TT&C), offering a near-global
coverage that allows Chinese space assets to maintain communications, even when they are out of the
direct line of sight of ground stations. For military operations, this ensures that space-based assets
such as reconnaissance satellites or navigation satellites remain functional and responsive, providing
continuous support to the PLA’s global operations.

In terms of military applications, the Tianlian series enhances command and control (C2) capabilities,
ensuring that the PLA’s satellite constellations can be effectively managed during critical military
operations. By facilitating real-time data transmission, Tianlian ensures that Chinese military
commanders have instant access to vital intelligence, allowing for quick decision-making in both
peacetime and conflict scenarios.

e Shentong Series

The Shentong series represents China’s primary secure military communication satellites. These
satellites are designed to provide encrypted and secure communication channels for the PLA, ensuring
that military communications are protected from interception or disruption by foreign actors. The
Shentong satellites operate in geostationary orbit (GEO), providing global coverage for China’s
military operations, with a particular focus on secure communications across regions where terrestrial
infrastructure may be unreliable or compromised.

Shentong satellites are equipped with advanced anti-jamming and encryption technologies, ensuring
that the PLA can communicate securely, even in contested environments. These satellites support a
wide range of military applications, including command and control, intelligence sharing, and tactical
communications between ground forces, naval assets, and aircraft. The Shentong series is crucial for
maintaining the integrity of China’s strategic communications, particularly in regions like the South
China Sea, Indian Ocean, and Middle East, where China has significant military interests.

The deployment of the Shentong satellites ensures that the PLA remains connected across the globe,
allowing Chinese military forcesto operate seamlessly, regardless of geographiclocation. The redundancy



provided by multiple Shentong satellites ensures that, in the event of a conflict or cyberattack, China’s
military communications remain operational, safeguarding the PLA’s ability to execute complex military
operations.

2. Reconnaissance Satellites

e Fengyun Series

The Fengyun series consists of weather and remote sensing satellites, originally designed for
environmental monitoring and meteorological purposes but with significant military applications. For
the PLA, Fengyun satellites provide crucial environmental intelligence that supports military planning,
particularly in regions with adverse weather conditions or challenging terrains. For instance, these
satellites can monitor weather patterns that affect aircraft deployments, naval operations, and missile
launches, offering real-time data that informs strategic decisions.

Beyond weather monitoring, the Fengyun series has also been repurposed for military reconnaissance.
These satellites, particularly those in polar orbits, provide continuous coverage of global military
activities, tracking the movements of foreign forces and identifying potential threats. The Fengyun
satellites are particularly valuable in monitoring maritime operations, where real-time environmental
data and reconnaissance imagery can help guide Chinese naval operations in critical areas like the
South China Sea.

By combining meteorological data with reconnaissance imagery, the Fengyun satellites give the PLA the
ability to anticipate environmental factors that could impact military operations, ensuring that Chinese
forces are better prepared for changing weather conditions during conflict or peacetime exercises.

e Gaofen Series

The Gaofen series of satellites is part of China’s High-Resolution Earth Observation System (CHEOS),
developed to provide high-resolution optical imagery and other remote sensing data for a variety of
applications, including military reconnaissance. The Gaofen satellites are known for their ability to
capture detailed images of the Earth’s surface, making them essential for intelligence gathering, target
identification, and battlefield surveillance.

These satellites operate in both low Earth orbit (LEO) and sun-synchronous orbits (SSO), allowing
them to pass over the same locations multiple times per day, providing timely updates on military
installations, troop movements, and strategic assets. Gaofen satellites are equipped with a combination
of optical imaging sensors, synthetic aperture radar (SAR), and multispectral cameras, enabling them
to capture high-resolution images in all weather conditions, day or night.

For the PLA, Gaofen satellites are critical for monitoring military activities in key regions such as the
South China Sea, Taiwan, and the Indian Ocean. These satellites provide the real-time intelligence
needed to plan and execute military operations, including precision strikes and naval deployments. The
high-resolution imagery produced by Gaofen satellites also supports target identification for missile
systems and other strategic assets, ensuring that Chinese military forces can strike with accuracy and
precision.

3. Navigation Satellites
« Beidou System

The Beidou Navigation Satellite System (BDS) is China’s answer to the U.S.-controlled Global Positioning
System (GPS), providing global positioning, navigation, and timing (PNT) services for both civilian and



military users. The Beidou system is an integral part of China’s military space infrastructure, offering
independent and secure navigation capabilities for the PLA. This system is critical for ensuring that
China’s military operations are not reliant on foreign navigation systems, which could be disrupted or
denied in times of conflict.

The Beidou system consists of a constellation of MEO, GEO, and Inclined Geosynchronous Orbit (IGSO)
satellites, providing global coverage for PNT services. For the PLA, Beidou is essential for precision-
guided weapons, troop movements, and logistical planning. Beidou’s dual-use nature allows the system
to support both civilian infrastructure—such as transportation and agriculture—while also enabling
China’s military to maintain situational awareness and tactical advantage during military operations.

In addition to providing navigation and timing services, Beidou supports communication functions
that enhance the PLA’s command and control capabilities. The system offers two-way communication
between users and the satellites, allowing for encrypted messaging and data transmission. This is
particularly valuable in military scenarios, where secure and reliable communication channels are
essential for coordinating complex operations. The system also includes integrated positioning and
short-message communication functions that allow for real-time coordination among Chinese military
units, even in areas with limited terrestrial communication infrastructure.

4. Early Warning Satellites

e Fen Yung Series

The Fen Yung series includes China’s early warning satellites, designed to detect and provide advance
warning of potential missile launches and other threats. These satellites are equipped with infrared
sensors and optical systems that allow them to monitor global missile activity, providing the PLA with
critical data for missile defense and strategic planning.

Fen Yung satellites are capable of detecting ballistic missile launches by tracking the heat signatures
produced by the rocket engines during launch. This early detection capability allows China to respond
quickly to potential missile threats, ensuring that its missile defense systems are activated in time to
intercept incoming projectiles. In addition to missile warning, the Fen Yung satellites provide early
detection of aircraft launches, artillery strikes, and other airborne threats, making them a key component
of China’s integrated air and missile defense system.

These satellites operate in geosynchronous and low Earth orbits, providing continuous coverage of
regions where missile threats are likely to emerge, such as the Asia-Pacific and Indian Ocean regions.
The Fen Yung series is part of China’s broader strategy to build a multi-layered missile defense system,
which integrates space-based sensors, ground-based interceptors, and electronic warfare capabilities to
protect China from long-range missile attacks.

5. Radar Imaging Satellites

 Yaogan Series

The Yaogan series is one of China’s primary military reconnaissance satellite programs, equipped
with radar imaging systems that allow for all-weather, day-and-night surveillance of key military
and strategic locations. The synthetic aperture radar (SAR) technology used by the Yaogan satellites
provides high-resolution imagery even through cloud cover and darkness, making them invaluable for
military intelligence gathering.

Yaogan satellites are used for a variety of military applications, including surveillance of military bases,



tracking naval vessels, monitoring border regions, and assessing damage after military strikes. The
SAR capabilities of these satellites allow the PLA to detect subtle changes in terrain or infrastructure,
providing early warning of enemy troop movements or military preparations.

Operating in low Earth orbits (LEO), Yaogan satellites pass over critical regions multiple times per
day, ensuring that the PLA has up-to-date intelligence on foreign military activities. This real-time
intelligence is crucial for the planning and execution of military operations, including airstrikes, missile
launches, and naval deployments. The data collected by the Yaogan satellites is also used to inform
strategic decision-making at the highest levels of the PLA command structure.

6. Electronic Intelligence Satellites

o Jilin Series

The Jilin series is primarily focused on remote sensing, but also includes electronic intelligence (ELINT)
satellites that gather data on foreign communications, radar emissions, and other electronic signals.
These satellites are designed to intercept and analyze enemy communications and radar signatures,
providing the PLA with valuable intelligence on the capabilities and intentions of potential adversaries.
Jilin satellites are essential for electronic warfare, as they allow China to jam enemy communications,
disrupt radar systems, and gather electronic intelligence on enemy forces. This capability is crucial
for countering enemy radar systems, guiding precision strikes, and protecting Chinese assets from
electronic attack.

7. Experimental and Surveillance Satellites

e Hongyan Series

The Hongyan series includes experimental satellites that may be used for a variety of purposes, including
electronic surveillance and military communications. These satellites are part of China’s broader efforts
to develop new space technologies that can be applied to both civilian and military operations. While
specific details about the Hongyan satellites’ military applications remain classified, they are believed to
support surveillance operations, electronic warfare, and secure communications for the PLA.

8. Space-Based Optical Satellites

e H-2 Series

The H-2 series of satellites is known for its high-resolution optical imaging capabilities, which are used
for military reconnaissance and intelligence gathering. These satellites provide the PLA with detailed
images of enemy installations, battlefields, and strategic targets, ensuring that Chinese military forces
have access to accurate and up-to-date information during military operations.

The H-2 satellites operate in low Earth orbits, capturing high-resolution optical images that can be
used to identify potential targets, monitor troop movements, and assess damage after military strikes
(BDA or battle damage assessment). These satellites are a critical component of China’s space-based
reconnaissance network, providing the PLA with the visual intelligence needed to support precision
strikes and tactical decision-making.



Space Launch Stations

e Jiuquan Satellite Launch Center (JSLC)
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The Jiuquan Satellite Launch Center (JSLC) is one of China’s oldest and most strategically important
launch facilities, located in the Gobi Desert in Inner Mongolia. Established in 1958, JSLC serves as a
critical hub for military satellite launches, as well as manned space missions. Its dual-use nature allows
for both civilian and military space operations, although its primary focus remains on supporting
military activities, particularly the launch of reconnaissance and communication satellites that play
crucial roles in China’s defense infrastructure.

The JSLC is of paramount importance to China’s People’s Liberation Army (PLA), serving as the launch
site for various military satellites that support China’s surveillance, communication, and intelligence-
gathering capabilities. The center’s remote location provides significant advantages for security,
minimizing the risk of foreign observation and interference while also allowing for the safe disposal of
rocket stages over unpopulated areas. Its infrastructure is highly specialized to handle the large number
of military payloads launched into low Earth orbit (LEO) and medium Earth orbit (MEO).

In addition to launching military satellites, JSLC plays a key role in testing missile technology. It is
home to numerous facilities designed for intercontinental ballistic missile (ICBM) testing, including
launch pads, tracking systems, and telemetry stations that help to advance China’s missile defense and
offensive capabilities. This adds an important strategic dimension to JSLC, reinforcing its role as a
critical asset for China’s overall national defense strategy.

The JSLC is primarily known for its military satellite launches, which include the deployment of
reconnaissance satellites in the Yaogan series, electronic intelligence (ELINT) satellites, and signals
intelligence (SIGINT) satellites. These satellites provide high-resolution imagery and real-time data to



Chinese military planners, enabling the PLA to monitor foreign military activities, track the movement
of naval forces, and gather intelligence on enemy operations.

Another critical military aspect of JSLC is its role in communications satellites. These satellites form the
backbone of China’s secure military communication networks, ensuring that the PLA can coordinate
operations across vast distances. JSLC has been the launch site for many satellites in the Beidou
navigation system, which supports military operations by providing precise navigation and timing data
for troops, vehicles, and missile systems. Beidou’s strategic independence from the U.S.-controlled GPS
system is a key advantage for the PLA, particularly in conflict scenarios where GPS access may be
restricted or denied.

The manned space missions launched from JSLC also have military applications. China’s Shenzhou
program, which sends astronauts into space, is often viewed as a purely civilian project. However,
these missions provide valuable experience in space operations and human spaceflight, which could be
leveraged for military purposes in the future, such as manned military space stations or space-based
reconnaissance missions. The Tiangong space station, launched from JSLC, also has potential military
uses, including the testing of military technology and space-based experiments that could enhance
China’s space warfare capabilities.

The JSLC has a long and storied history in China’s space program. It was the site of China’s first satellite
launch in 1970, when Dong Fang Hong 1 was successfully sent into orbit, marking China’s entry into
the space race. Since then, JSLC has grown into a key strategic asset, continually supporting China’s
growing ambitions in space, both in civilian exploration and military expansion.

Looking ahead, JSLC is likely to continue playing a pivotal role in China’s space endeavors. It remains
a launch site for critical military missions, as well as a testing ground for advanced missile and defense
technologies. The dual-use nature of the center—supporting both civilian and military space programs—
reinforces its significance as a hub for China’s long-term space strategy, ensuring that it remains a
cornerstone of China’s pursuit of space superiority.



e Taiyuan Satellite Launch Center (TSLC)

Located in Shanxi Province, the Taiyuan Satellite Launch Center (TSLC) is one of China’s key facilities
for launching military reconnaissance satellites. Established in the late 1960s, TSLC specializes in
launching polar orbit and sun-synchronous orbit (SSO) satellites, which are typically used for Earth
observation, military reconnaissance, and remote sensing missions. Given its role in deploying satellites
that provide high-resolution imagery and intelligence, TSLC is an essential component of China’s
military space infrastructure.

TSLC’s ability to launch satellites into polar and sun-synchronous orbits gives China significant
advantages in global surveillance and intelligence gathering. Satellites in these orbits pass over every
part of the Earth, providing consistent coverage of key regions, including the Arctic, Antarctica, and
critical military hotspots around the world. This makes TSLC an indispensable facility for deploying
reconnaissance satellites in the Gaofen and Yaogan series, which provide vital imagery and data to
Chinese military planners.

The Gaofen satellites, part of the China High-resolution Earth Observation System (CHEOS), are used
for high-resolution imaging and mapping. They support a wide range of military applications, from
monitoring foreign military bases and troop movements to planning military operations and assessing
potential targets. The Yaogan satellites, on the other hand, are designed for more specialized military
roles, including radar imaging, ELINT, and SIGINT. These satellites give the PLA the ability to conduct
all-weather, day-and-night surveillance, making them critical assets in China’s space-based intelligence
network.

The primary function of TSLC is to support the launch of military reconnaissance satellites, which
provide real-time intelligence on military activities around the world. These satellites are equipped with
optical, radar, and infrared sensors that allow them to capture high-resolution images of the Earth’s
surface, even through cloud cover or in darkness. This capability is particularly valuable for monitoring



military installations, missile launches, and naval activities, giving the PLA a strategic advantage in
understanding the actions of foreign adversaries.

TSLCis also responsible for launching satellites that support remote sensing operations. These satellites
are used for a variety of military purposes, including terrain analysis, target identification, and battle
damage assessment. Remote sensing satellites provide Chinese military planners with detailed data
on potential targets, helping them plan precision strikes and evaluate the effectiveness of military
operations. This data is also used to support disaster relief and humanitarian missions, but the primary
focus remains on military applications.

The polar orbit capability of TSLC is critical for maintaining global coverage. Satellites launched from
TSLC can observe all regions of the Earth, making them ideal for monitoring strategic locations such as
the South China Sea, the Indian Ocean, and the Arctic Circle. This allows the PLA to maintain constant
surveillance of key military regions, ensuring that Chinese military forces are aware of any changes in
the strategic environment.

Polar and sun-synchronous orbits offer several key advantages for military satellites. Satellites in
these orbits pass over the entire globe, providing complete coverage of the Earth’s surface. This makes
them ideal for global reconnaissance and intelligence gathering, as they can monitor areas of interest
at regular intervals. The sun-synchronous nature of these orbits ensures that the satellites pass over
the same location at the same local time each day, providing consistent lighting conditions for optical
imaging.

These capabilities are essential for military reconnaissance, as they allow the PLA to monitor potential
adversaries and gather intelligence on their military activities. The ability to launch satellites into these
orbits from TSLC gives China a strategic advantage in space-based intelligence, allowing it to track
military activities around the world and respond to emerging threats in real-time.

The Taiyuan Satellite Launch Center will continue to play a central role in China’s military space strategy.
As China expands its satellite network, TSLC will remain a key facility for launching reconnaissance,
remote sensing, and surveillance satellites that support China’s global military operations. The
center’s specialized capabilities in polar and sun-synchronous orbits make it an indispensable asset for
maintaining China’s global situational awareness and intelligence dominance.

As China continues to develop anti-satellite (ASAT) capabilities, TSLC may also be involved in the
deployment of satellites designed to detect and intercept foreign space assets. The center’s ability to
launch satellites into orbits that provide global coverage makes it an ideal facility for counter-space
operations, giving China the ability to monitor and potentially disrupt the space activities of its
adversaries.



» Wenchang Satellite Launch Center (WSLC)
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Located on the island of Hainan, the Wenchang Satellite Launch Center (WSLC) is China’s newest
and most advanced launch facility. Known for its ability to launch heavy-lift rockets, WSLC is crucial
for deploying military communication and reconnaissance satellites, as well as supporting deep space
missions. The center’s coastal location allows for the use of larger rockets and heavier payloads, giving
China the capability to launch more advanced and powerful satellites into geostationary orbit (GEO)
and beyond.

WSLC represents a significant step forward in China’s space capabilities, particularly in its ability to
launch heavy military payloads. The center is home to the Long March 5 and Long March 7 rockets,
which are capable of carrying large satellites and space probes into orbit. This allows China to deploy
high-capacity communication satellites, reconnaissance satellites, and space-based military platforms
that are critical for the PLA’s global military operations.

One of the key functions of WSLC is to support military satellite launches into geostationary orbit
(GEO). Satellites in GEO provide continuous coverage of specific regions, making them ideal for mili-
tary communications, intelligence gathering, and early warning systems. The center’s ability to launch
large satellites into GEO ensures that the PLA has access to secure and reliable communication chan-
nels, as well as real-time intelligence on global military activities.

WSLC also plays a critical role in deep space missions, which have significant military implications.
By supporting the launch of deep space probes and lunar missions, the center allows China to develop
and test technologies that could be used for military applications in space, such as space-based missile
defense and counter-space operations. The knowledge gained from these missions could be applied to
the development of space-based weapons or platforms that give China a strategic advantage in space
warfare.



The primary focus of WSLC is on launching military communication and reconnaissance satellites.
These satellites are essential for the PLA’s ability to coordinate military operations and gather intel-
ligence on foreign military activities. The large payload capacity of the rockets launched from WSLC
allows China to deploy high-capacity communication satellites, which provide secure and reliable com-
munication channels for military forces around the world.

The center also supports the launch of high-resolution reconnaissance satellites, which provide the PLA
with detailed imagery of key military targets. These satellites are used to monitor military installations,
naval movements, and missile launches, giving China a strategic advantage in global surveillance and
intelligence gathering. The ability to launch large reconnaissance satellites from WSLC ensures that
China can maintain global coverage and respond to emerging threats in real-time.

Supporting Deep Space Missions: In addition to military satellite launches, WSLC is also a key facility
for China’s deep space exploration efforts. The center has been involved in the launch of lunar and Mars
missions, including the Chang’e lunar missions and the Tianwen Mars mission. These missions have
significant military implications, as they provide China with valuable experience in space operations
and the development of advanced space technologies.

The dual-use nature of these missions allows China to test technologies that could be used for military
purposes, such as space-based sensors, propulsion systems, and space-based weapons. The knowledge
gained from these missions could be applied to the development of space-based missile defense sys-
tems or counter-space platforms that give China a strategic advantage in space warfare.

Future Prospects and Role in China’s Space Strategy: The Wenchang Satellite Launch Center will con-
tinue to play a critical role in China’s military space strategy. The center’s ability to launch heavy-lift
rockets and large payloads into orbit makes it an essential asset for military satellite deployments, deep
space missions, and space warfare operations. As China continues to expand its space capabilities,
WSLC will remain at the forefront of its efforts to dominate the space domain and achieve strategic
military superiority.

The center’s coastal location and advanced infrastructure make it ideal for launching large and complex
military satellites, ensuring that China can maintain global situational awareness, secure communica-
tions, and intelligence dominance in space. WSLC’s role in supporting deep space missions will also
contribute to China’s development of space-based military technologies, further enhancing its ability to
project power and assert dominance in the emerging arena of space warfare.



China’s Mobile Launch Platforms and Their Role
in the Space Military Program

China’s mobile sea launch platforms have become a significant part of its evolving space program,
providing enhanced flexibility, stealth, and strategic advantages that are crucial to both civilian and
military operations. These platforms offer China the ability to launch satellites and potentially other
payloads such as anti-satellite weapon systems from various ocean locations, enabling access to
advantageous launch trajectories and providing strategic options for its space military initiatives.

Advantages of Mobile Launch Platforms

Mobile sea-based launch platforms offer several distinct advantages compared to traditional land-based
launch sites:

1. Flexibility in Launch Locations: Launching from the sea allows platforms to move to optimal
locations near the equator or other specific latitudes, maximizing the payload capacity of rockets
due to the Earth’s rotational velocity. This capability is especially beneficial for placing satellites in
geostationary orbits or launching into sun-synchronous orbits.

2. Reduced Risk and Higher Frequency: The ability to move platforms away from densely populated
areas means that launches pose less risk to civilian populations. Additionally, mobile platforms can
be used more frequently without the scheduling conflicts and political issues that may arise with
land-based launch sites.

3. Enhanced Stealth and Strategic Flexibility: From a military perspective, mobile launch platforms
are harder to detect and track than static, land-based facilities. Their mobility can introduce
unpredictability into launch schedules, potentially complicating adversary efforts to monitor and
counteract China’s space activities. This has clear implications for military satellite deployments
and other national security operations.

4. Strategic Military Applications: Mobile platforms allow for quicker and potentially covert
deployment of military satellites. In conflict scenarios, the ability to rapidly replenish reconnaissance,
communications, or navigation satellite constellations is a crucial capability. This could include
launching surveillance satellites or other assets required for real-time battlefield awareness and
coordination.

5. Global Coverage and Dual-Use Capabilities: While mobile sea platforms are useful for civilian
satellite launches, they also provide dual-use potential for military applications, such as launching
anti-satellite (ASAT) weapons, missile defense systems, or even space-based kinetic interceptors.
In essence, they contribute to strengthening China’s space-based deterrent and force-projection
capabilities.

The Role of mobile launch platforms in China’s Space Military Program

Mobile sea launch platforms are integral to China’s military ambitions in space. With an increasing
emphasis on space as a domain of military operations, the ability to deploy satellites and other payloads
rapidly and from unexpected locations adds a layer of strategic unpredictability. This is critical in the
context of space becoming a contested environment, where space-based assets such as reconnaissance,
communication, and navigation satellites play a vital role in modern warfare.

China’s space military program relies on maintaining a robust satellite network for activities like:



« Reconnaissance and Surveillance: Gathering intelligence through imaging satellites for real-
time data in potential conflict zones.

« Navigation and Communication: Ensuring that military units can operate efficiently with reliable
positioning, navigation, and timing (PNT) data provided by satellite networks like the Beidou
system.

« Missile Warning and Defense: Space-based sensors that detect missile launches and provide
early warnings.

 Electronic Warfare: Potential deployment of electronic countermeasures, such as jamming or
disabling adversary satellites, from space.

Mobile launch platforms contribute to the resilience of China’s space infrastructure by enabling rapid
replacement of damaged or disabled satellites, ensuring continuity in military space operations.

The Use of Mobile Launch Platforms

Mobile launch platforms are used primarily to capitalize on the flexibility and strategic advantages
outlined above. Sea launches provide freedom in selecting launch locations, thereby optimizing fuel
efficiency, payload capacity, and launch windows. This flexibility is particularly important for launching
payloads into specific orbits like geosynchronous transfer orbit (GTO) or sun-synchronous orbit (SSO),
which are critical for certain types of satellites used in reconnaissance and communication.

These platforms also allow for a more secure and covert launch process. By moving launches to remote
sea locations, the platforms reduce the likelihood of adversaries detecting and intercepting launches.
This is a key advantage for military applications, where the element of surprise or secrecy is often
essential.



Overview of China’s Mobile Launch Platforms

1. Haiyang Shiyou 982

The Haiyang Shiyou 982 is a modified semi-submersible platform initially designed for offshore drilling.
Its adaptation for space launches represents a significant shift in its use, transforming it into a sea-based
launch pad. It has been primarily used to launch the Long March 11 rocket, which is a solid-fuel launch
vehicle designed for rapid and flexible satellite deployment. The platform can be deployed to various
sea locations, providing a mobile base from which satellites can be launched into a variety of orbits.

The use of a semi-submersible design provides stability during launches, even in rough sea conditions,
making it a reliable option for space launches. This platform has primarily been utilized for commercial
satellite launches, but its potential military applications are clear, particularly for deploying
reconnaissance and communications satellites in regions of strategic interest.



2. Tai Rui
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The Tai Rui is another mobile launch platform repurposed from maritime infrastructure. Like the
Haiyang Shiyou 982, it supports launches of the Long March 11 and other small-to-medium launch
vehicles. Tai Rui has been involved in several experimental missions and demonstrates China’s
commitment to expanding its mobile launch capabilities.

The Tai Rui platform provides China with additional redundancy in its space launch capabilities. In
the event that land-based sites become compromised or unavailable, the Tai Rui and similar platforms
can be used to ensure the continued deployment of critical satellites. It has also been utilized for tests
and demonstrations that showcase the flexibility of mobile launches for both commercial and military
applications.



3.De Bo 3
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The De Bo 3 is a recent addition to China’s mobile launch fleet, functioning similarly to the Haiyang
Shiyou 982 and Tai Rui. It is capable of handling various types of launches and is designed to enhance
China’s ability to conduct space launches from remote sea locations. De Bo 3’s primary purpose is to
offer an additional option for launching small and medium-sized payloads into space, contributing to
the overall resilience and flexibility of China’s space infrastructure.

The development and use of De Bo 3 highlight the increasing importance China places on maintaining
a diverse and adaptable space launch capability. In addition to supporting the growth of China’s
commercial space sector, the De Bo 3 could serve as a platform for launching military payloads in
strategic locations, offering China greater control over the timing and location of its space operations.



Understanding China’s Vectors and Rockets
e Long March 2C (CZ-2C)

The Long March 2C (CZ-2C) rocket plays a crucial role in China’s military space operations, particularly
for launching reconnaissance satellites into low Earth orbit (LEO). This medium-lift rocket has been
extensively used to deploy satellites that are part of China’s Yaogan series, which are specifically designed
for Earth observation and military intelligence gathering.

The CZ-2C’s primary military function is the deployment of ISR satellites, which monitor enemy troop
movements, naval deployments, and missile sites. The Yaogan satellites often carry synthetic aperture
radar (SAR) or electro-optical imaging equipment, which allows them to take high-resolution images
of targets regardless of weather conditions or the time of day. This capability is critical for the PLA’s
intelligence operations, as it allows continuous monitoring of strategic locations like Taiwan, the South
China Sea, and disputed border regions.

In addition to its ISR capabilities, the CZ-2C is used to launch electronic intelligence (ELINT) satellites,
which are designed to intercept and analyze communications and radar signals from foreign militaries.
This information is crucial for understanding the electronic capabilities of adversaries, and it supports
China’s broader electronic warfare strategies. The CZ-2C’s ability to deploy multiple satellites in one
mission also enables China to create and maintain large constellations of ISR satellites, ensuring robust
surveillance coverage over key regions.

e Long March 3B (CZ-3B)

The Long March 3B (CZ-3B) is one of China’s most powerful rockets, developed to deploy heavy military
satellites into geostationary orbit (GEO). This rocket isintegral to China’s military satellite infrastructure,
particularly for launching satellites that provide secure communications, reconnaissance, and missile
early warning systems.

One of the key military applications of the CZ-3B is its ability to launch secure communications satellites,
which are vital for the PLLA’s command and control networks. These satellites enable encrypted, long-
range communications between Chinese military forces, ensuring that they can maintain operational
coordination even in hostile environments or during conflicts. The CZ-3B is also used to place ISR
satellites into higher orbits, providing China with continuous surveillance over strategic regions.

Moreover, the CZ-3B plays a critical role in China’s missile early-warning system. These satellites are
designed to detect the launch of ballistic missiles from adversaries, giving the PLA the ability to respond
quickly to potential threats. The data gathered by these early-warning satellites is crucial for China’s
nuclear deterrence strategy, as it allows for real-time tracking of incoming missile threats and ensures
that China can launch a retaliatory strike if necessary.

e Long March 4B/4C (CZ-4B/4C)

The Long March 4B/4C (CZ-4B/4C) rockets are medium-lift launch vehicles, commonly used to deploy
Earth observation and reconnaissance satellites into sun-synchronous orbit (SSO). These rockets have
been frequently utilized to launch China’s Gaofen and Yaogan satellite series, which are critical to the
country’s military intelligence gathering.



The CZ-4B/4C rockets are specifically designed to support China’s ISR infrastructure. They are used to
launch satellites equipped with high-resolution optical and radar imaging systems, allowing the PLA to
conduct detailed surveillance of military activities across the globe. These satellites provide China with
continuous, day-and-night coverage of key military areas, such as foreign naval bases, airfields, and
border regions.

The CZ-4C variant has also been used to deploy electronic intelligence (ELINT) satellites, which gather
data on foreign military radar systems, communications, and other electronic emissions. These ELINT
satellites help the PLA develop countermeasures against foreign electronic systems and enhance China’s
electronic warfare capabilities. By providing a comprehensive view of adversary military activities, the
CZ-4B/4C rockets are crucial for supporting China’s broader military objectives and ensuring that the
PLA maintains a technological edge in surveillance and reconnaissance.

e Long March 5 (CZ-5)

The Long March 5 (CZ-5) is China’s most powerful heavy-lift rocket, capable of launching large military
satellites into geostationary orbit (GEO) and medium Earth orbit (MEO). While this rocket is often
associated with civilian space missions, such as launching components of China’s space station, it also
plays a critical role in the military space domain.

The CZ-5 is used to launch large, sophisticated military communications satellites that are essential for
the PLA’s global operations. These satellites provide secure and encrypted communications for Chinese
military forces, enabling long-range command and control during military engagements. The rocket’s
heavy-lift capability allows it to deploy advanced ISR satellites that carry large payloads, including
high-resolution cameras, radar systems, and electronic warfare equipment.

Additionally, the CZ-5 supports China’s missile early-warning system by deploying satellites that detect
and track ballistic missile launches in real time. These satellites are crucial for providing the PLA with
early-warning data on missile threats from adversaries, enabling China to respond quickly to incoming
attacks. The CZ-5’s ability to launch multiple payloads simultaneously also allows China to rapidly build
and maintain constellations of military satellites, ensuring that its space-based military infrastructure
remains operational during times of conflict.

e Kuaizhou-1A

The Kuaizhou-1A is a small, solid-fuel rocket designed for rapid-response satellite launches. This rocket
was developed specifically to support China’s military space program by providing the ability to quickly
replace or replenish military satellites during conflicts or other emergencies.

The Kuaizhou-1A is primarily used to deploy small reconnaissance satellites that provide the PLA with
real-time imagery and intelligence. These satellites are crucial for monitoring battlefield conditions,
naval movements, and foreign military installations. The Kuaizhou-1A’s quick-launch capability makes
it ideal for maintaining continuous ISR coverage during military operations, ensuring that China’s
military forces have the information they need to make informed tactical decisions.

In addition to its reconnaissance role, the Kuaizhou-1A can also be used to launch small communications
satellites that support the PLA’s battlefield communication networks. These satellites provide secure,



encrypted communications between military units, allowing them to coordinate their operations
effectively even in contested environments. The Kuaizhou-1A’s mobility and rapid deployment
capabilities make it a critical component of China’s military space strategy, particularly in scenarios
where China’s space assets might be targeted by adversaries.

¢ Kuaizhou-11

The Kuaizhou-11 is a larger variant of the Kuaizhou-1A, designed to carry heavier payloads and support
more complex military satellite constellations. Like the Kuaizhou-1A, the Kuaizhou-11 is focused on
providing rapid satellite deployment capabilities in support of China’s military objectives.

The Kuaizhou-11 is used to deploy a variety of military satellites, including reconnaissance,
communications, and electronic warfare platforms. Its larger payload capacity allows it to carry more
sophisticated equipment, including high-resolution cameras, radar sensors, and signals intelligence
(SIGINT) equipment. This enables the PLA to gather detailed information on enemy forces and conduct
electronic warfare operations, such as jamming enemy communications or disrupting radar systems.
The Kuaizhou-11’s rapid deployment capability ensures that China can quickly replace damaged or
destroyed satellites, maintaining its space-based military infrastructure during conflicts. This ability
to rapidly replenish military satellites is particularly important for China’s military space strategy, as it
ensures that the PLA can maintain a continuous presence in space even in the face of adversary attacks
on its satellite networks.

e Long March 6 (CZ-6)

The Long March 6 (CZ-6) is a small-to-medium lift rocket designed for launching constellations of small
satellites into low Earth orbit (LEO). The CZ-6 is frequently used to deploy military reconnaissance
and communication satellites that are essential for China’s space-based ISR and command and control
capabilities.

The CZ-6is particularly useful for launching large numbers of small satellites in a single mission, allowing
China to quickly build and maintain constellations of military satellites. These constellations provide the
PLA with continuous coverage of strategic regions, enabling real-time surveillance and communications
during military operations. The CZ-6’s ability to deploy multiple satellites simultaneously ensures that
China can maintain its ISR capabilities even in the face of satellite losses due to adversary action or
natural degradation.

In addition to its role in ISR and communications, the CZ-6 is also used to deploy electronic warfare
satellites that support China’s efforts to disrupt enemy communications and radar systems. These
satellites are equipped with jamming and interception technologies that allow the PLA to interfere with
the electronic systems of adversary forces, providing a significant advantage in the electronic warfare
domain.



Key Organizations Driving China’s Space
Military Program
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e China Aerospace Science and Technology Corporation (CASC)

The China Aerospace Science and Technology Corporation (CASC) is the backbone of China’s space
military programs and a pillar of its overall space development strategy. Established in 1999 as part
of the Chinese government’s efforts to restructure and modernize its aerospace sector, CASC has since
grown into one of the most important organizations driving China’s space ambitions. It is responsible
for the research, development, and manufacturing of military satellites, spacecraft, launch vehicles,
and various other critical space technologies. CASC plays a pivotal role in advancing China’s national
security interests, ensuring that the People’s Liberation Army (PLA) has the technological capabilities
to compete in the increasingly contested domain of space.

CASC as the Backbone of China’s Space Military Program

CASC is the primary contractor for China’s military space program, managing the design, development,
and production of military satellites, launch vehicles, and space-related defense systems. It operates
under the direction of China’s central government and military leadership, with the ultimate goal of
strengthening the PLA’s space-based capabilities. As China views space as a key domain in modern
warfare, CASC’s work is essential for ensuring that the country remains competitive with other major
space powers like the United States and Russia.

At the heart of CASC’s operations is its responsibility for developing military satellites, which serve as
the cornerstone of China’s space-based military infrastructure. These satellites perform a wide range
of functions, including reconnaissance, intelligence gathering, communications, navigation, and early



warning systems. For example, CASC has developed the Yaogan series of reconnaissance satellites,
which provide high-resolution imagery and electronic intelligence (ELINT) for military use. These
satellites allow the PLA to monitor global military movements, gather intelligence on foreign military
bases, and track naval activities in contested regions like the South China Sea.

CASC also develops and manufactures communication satellites for secure military communications.
The Tianlian series of data relay satellites and other communication satellites ensure that the PLA has
secure and reliable channels for transmitting data, coordinating operations, and controlling military
assets. These satellites are essential for maintaining command and control during military operations,
particularly in remote or contested regions where terrestrial communication networks may be disrupted
or unavailable.

Another key contribution of CASC s its work on navigation satellites, particularly the Beidou Navigation
Satellite System. Beidou is a global satellite navigation system that serves as an alternative to the U.S.-
controlled GPS. CASC has played a crucial role in developing and expanding Beidou, which provides
positioning, navigation, and timing (PNT) data to both civilian and military users. For the PLA, Beidou
is critical for precision-guided weapons systems, troop movements, and logistical support, enabling
China to operate independently of foreign navigation systems and maintain its military capabilities
even in the event of a conflict.

Development of Launch Vehicles

In addition to satellites, CASC is responsible for the design and manufacture of launch vehicles, which
are essential for deploying China’s satellites into orbit. The most well-known of these is the Long March
family of rockets, which includes a range of vehicles capable of launching satellites into low Earth orbit
(LEO), medium Earth orbit (MEO), and geostationary orbit (GEO). The Long March 5, for instance,
is a heavy-lift rocket that can carry large payloads, including military satellites and space station
components, into orbit.

CASC’s launch vehicles are critical for maintaining China’s space infrastructure and enabling its
military space ambitions. Without reliable and capable rockets, China would be unable to deploy and
sustain the constellation of military satellites that form the backbone of its space-based intelligence and
reconnaissance network. CASC’s development of the Long March series has been instrumental in giving
China the ability to launch large and complex military satellites, providing the PLA with the strategic
advantage of global surveillance, secure communications, and advanced navigation systems.

Moreover, CASC’s launch capabilities extend beyond Earth’s orbit. The organization is responsible
for China’s deep space exploration missions, which often have dual-use applications. Technologies
developed for lunar and Mars missions can be repurposed for military applications, such as space-
based missile defense systems and counter-space operations. The ability to deploy spacecraft to deep
space and beyond also signals China’s growing confidence in its space capabilities, both for civilian and
military purposes.

Support for China’s Space Ambitions
CASC is at the center of China’s ambitious space agenda, which seeks to establish China as a leading

space power by the mid-21st century. The organization has played a central role in supporting China’s
manned space missions, such as the Shenzhou program and the Tiangong space station, both of which



have significant military implications. While these missions are often framed as scientific or exploratory
endeavors, they also provide valuable experience in human spaceflight, space station operations, and
the development of dual-use technologies that can enhance China’s military capabilities.

CASC is also involved in the development of anti-satellite (ASAT) weapons, which are an integral part
of China’s space warfare strategy. The organization has developed technologies that enable China to
disable or destroy foreign satellites, giving the PLA the ability to deny adversaries the use of space-based
assets in the event of a conflict. CASC’s work on ASAT weapons, along with its broader contributions
to China’s military satellite and launch vehicle programs, makes it a critical player in China’s efforts to
militarize space and achieve space dominance.

« China Academy of Space Technology (CAST)

The China Academy of Space Technology (CAST) is another key organization that drives China’s
military space program. As a subsidiary of CASC, CAST is primarily responsible for the development
and production of satellites and spacecraft. While much of CAST’s work is focused on advancing China’s
civilian space capabilities, the organization also plays a crucial role in supporting China’s military space
ambitions. CAST has developed a wide range of military-focused satellites, including reconnaissance,
communication, and navigation satellites, which are essential for China’s national security and global
military operations.

Development of Military-Focused Satellites

CAST’s expertise in satellite design and manufacturing is at the core of China’s military space program.
The organization is responsible for developing the Yaogan series of reconnaissance satellites, which
provide high-resolution optical imaging and synthetic aperture radar (SAR) capabilities. These satellites
are critical for intelligence gathering, military surveillance, and target identification. The Yaogan
satellites enable the PLA to monitor potential adversaries in real-time, track naval and ground forces,
and gather detailed intelligence on military installations around the world.

In addition to reconnaissance satellites, CAST has developed electronic intelligence (ELINT) and signals
intelligence (SIGINT) satellites, which allow China to intercept and analyze foreign communications
and radar emissions. These satellites are essential for electronic warfare operations and provide the PLA
with the ability to jam enemy communications, disrupt radar systems, and gather strategic intelligence
on the electronic capabilities of potential adversaries. CAST’s work in this area is a critical component
of China’s efforts to dominate the electromagnetic spectrum in the event of a conflict.

CAST also plays a central role in developing communication satellites for the PLA. These satellites
provide secure and reliable channels for transmitting military data, voice communications, and video
feeds across long distances. The Tianlian series of data relay satellites, developed by CAST, ensures that
Chinese military commanders can maintain communication with space assets, unmanned systems,
and ground forces even in contested environments. This capability is vital for ensuring command and
control during military operations, particularly in regions where terrestrial communication networks
may be compromised.

CAST’s work on navigation satellites is another key contribution to China’s military space program.
The organization is responsible for the design and development of satellites for the Beidou Navigation
Satellite System, which provides global positioning, navigation, and timing (PNT) services to Chinese
military and civilian users. For the PLA, Beidou is essential for precision-guided munitions, logistical



support, and military navigation, particularly in situations where access to foreign navigation systems
like GPS may be restricted. CAST’s development of Beidou ensures that China remains independent of
foreign-controlled navigation systems and that its military forces can operate effectively even in the face
of GPS jamming or denial by adversaries.

Global Space Ambitions and Dual-Use Technologies

CAST’s contributions to China’s global space ambitions extend beyond purely military applications.
The organization has been involved in the development of dual-use technologies that have both civilian
and military applications. For example, CAST has played a leading role in developing China’s space
station program, including the Tiangong space station, which serves as both a platform for scientific
research and a potential military asset. The technologies developed for the Tiangong program, such
as life support systems, spacecraft docking mechanisms, and robotic arms, could be applied to future
military missions, including space-based reconnaissance and space warfare operations.

CAST is also a key player in China’s deep space exploration missions, which often have military
implications. The organization’s work on lunar exploration and Mars missions has provided China
with valuable experience in long-duration space missions, autonomous spacecraft operations, and
the development of advanced propulsion technologies. These capabilities could be repurposed for
military applications, such as the development of space-based missile defense systems or counter-space
platforms that could be used to disable enemy satellites or protect Chinese space assets from attack.

Supporting China’s Military Space Dominance

CAST is an integral part of China’s efforts to achieve military space dominance. Its development of highly
capable military satellites and dual-use space technologies ensures that China remains competitive with
other space-faring nations, particularly the United States and Russia. By advancing the capabilities
of China’s military satellites, CAST plays a crucial role in strengthening the PLA’s global military
operations, ensuring that China can project power in space and protect its national security interests.

CAST’s work on counter-space technologies is also significant. The organization has been involved in
the development of anti-satellite (ASAT) weapons and space-based platforms that could be used to
disable or destroy foreign satellites. These capabilities are essential for China’s space warfare strategy,
allowing the PLA to deny adversaries access to space and protect China’s own space assets in the event
of a conflict.



Geopolitical Implications and Future Challenges

Therise of China as a space power is reshaping the global geopolitical landscape, significantly influencing
the strategic calculations of other space-faring nations, particularly the United States. China’s ambitious
space infrastructure, driven by its growing constellation of military satellites, anti-satellite (ASAT)
capabilities, and space-based missile defenses, has placed it on a collision course with the U.S., igniting
a new kind of arms race—one that extends beyond Earth’s atmosphere and into space.

This section will explore the US-China rivalry in space, examining the implications of this competition
on global and regional security. We will also address the future challenges that China faces, from space
debris management to international pushback and the technological competition with the U.S. and its
allies. The strategic dynamics of space are now an essential part of the broader rivalry between great
powers, and the way China navigates this emerging frontier will be crucial in determining its role in
shaping the future global order.

. US-China Rivalry: The Space Arms Race

The rivalry between the United States and China has intensified in recent years as both nations race to
assert dominance in space. Space, once primarily a domain of scientific exploration and technological
advancement, is increasingly being recognized as a strategic military domain, one where the ability to
control and operate space-based assets can determine the outcome of future conflicts.

At the heart of this space arms race is the development and deployment of military satellites. Both the
U.S. and China have built extensive satellite networks that serve a wide range of military functions,
including reconnaissance, communications, navigation, and early warning systems. For the United
States, its satellite network forms the backbone of its global military operations, providing real-time
intelligence, secure communications, and precision-guided missile capabilities. Similarly, China’s
military satellite network—developed by organizations such as the China Aerospace Science and
Technology Corporation (CASC) and the China Academy of Space Technology (CAST)—supports the
People’s Liberation Army (PLA) in its regional and global military objectives.



The Beidou Navigation Satellite System, for example, serves as China’s alternative to the U.S.-controlled
GPS, providing the PLA with independent and secure positioning, navigation, and timing (PNT)
capabilities. In times of conflict, Beidou ensures that Chinese military forces are not reliant on foreign
systems that could be disrupted or denied by the U.S. This independence is crucial for the PLA’s ability
to conduct precision strikes, coordinate military operations, and maintain secure communications.
However, military satellites are only one part of the equation. The development of anti-satellite (ASAT)
weapons has become a key focus of the US-China space rivalry. Both nations are investing heavily in
technologies that can disable, disrupt, or destroy enemy satellites. China’s ASAT capabilities were thrust
into the spotlight in 2007, when it successfully destroyed one of its own aging weather satellites using a
kinetic kill vehicle launched from Earth. This test demonstrated China’s ability to take out satellites in
low Earth orbit (LEO), raising concerns in the U.S. and among its allies about the vulnerability of their
own space assets.

Since then, China has continued to develop its ASAT capabilities, expanding beyond kinetic kill vehicles
to include directed-energy weapons, jammers, and cyberattacks that can disable or disrupt satellite
operations without creating space debris. These capabilities are viewed as critical for China’s counter-
space strategy, which aims to deny the U.S. and its allies the ability to use space-based assets during
a conflict. In response, the U.S. has invested heavily in space resilience, including the development
of redundant satellite systems, hardening of space assets against attack, and advancements in space
situational awareness (SSA) to detect and mitigate ASAT threats.

The U.S. and China are also competing in the realm of space-based missile defenses. The ability to detect
and intercept ballistic missiles from space is a critical component of modern missile defense systems,
and both nations are working to develop space-based sensors and interceptors that can provide early
warning of missile launches and neutralize them before they reach their targets. China’s investment in
space-based missile defenses is part of its broader effort to build a multi-layered missile defense system
capable of defending against threats from the U.S. and other potential adversaries.

This space arms race has significant implications for global security. The development of space-based
military capabilities by both the U.S. and China increases the risk of space warfare—conflict that extends
into space, where the destruction or disruption of satellites could have catastrophic consequences for
global communications, navigation, and military operations. Both nations have recognized space as a
contested domain, and the militarization of space is likely to continue accelerating as they seek to gain
a strategic advantage over one another.

. Global and Regional Security: The Impact of China’s Space Infrastructure

China’s expanding space infrastructure has profound implications for both global and regional security,
particularly in Asia and contested regions like the South China Sea and Taiwan. As China continues to
deploy military satellites, build offshore satellite ground stations, and develop counter-space capabilities,
the balance of power in these regions is shifting, raising concerns among neighboring countries and
global powers like the U.S.

In the Asia-Pacific region, China’s space infrastructure provides the PLA with the ability to conduct
real-time surveillance and monitor military activities across vast areas. Satellites launched from centers
such as the Taiyuan Satellite Launch Center (TSLC) and the Jiuquan Satellite Launch Center (JSLC) give
China the ability to track the movements of U.S. and allied naval forces in the South China Sea, a region
that is critical to global trade and is the subject of ongoing territorial disputes. China’s reconnaissance



satellites provide high-resolution imagery and synthetic aperture radar (SAR) data that allow the PLA
to monitor military installations, aircraft carriers, and other strategic assets in the region.

In Taiwan, China’s space infrastructure plays a key role in its broader strategy of military coercion and
intimidation. Satellites provide critical intelligence that could be used in a potential military operation
against Taiwan, including precision targeting data for missile strikes and real-time intelligence on
Taiwanese military movements. China’s ability to maintain secure and independent communications
through the Beidou system ensures that the PLA would have reliable PNT data in a conflict scenario,
even if foreign systems like GPS were disrupted.

The global implications of China’s space infrastructure extend beyond the Asia-Pacific region. China’s
global network of satellite ground stations—which includes facilities in Argentina, Pakistan, Namibia,
and South Africa—gives Beijing the ability to maintain continuous communication with its satellites
and monitor military activities around the world. These ground stations enable China to operate its
satellites in remote regions and ensure that the PLA can project power across multiple theaters of
operation, including in Africa, the Middle East, and Latin America.

One of the key concerns for global security is the potential for space-based military technologies
to be used in gray zone operations—coercive actions that fall below the threshold of armed conflict
but have significant strategic effects. For example, China could use its satellites to interfere with the
communications or surveillance capabilities of neighboring countries, or it could deploy ASAT weapons
to disable foreign satellites in a way that remains deniable and avoids triggering a military response.

. Challenges for China’s Space Program
Despite its achievements in space, China faces several significant challenges as it seeks to expand its
space infrastructure and assert its dominance in space.

1. Space Debris Management: one of the most pressing challenges for China, and for all space-
faring nations, is the growing problem of space debris. China’s 2007 ASAT test, which destroyed an
aging weather satellite, created thousands of pieces of space debris that continue to pose a threat to
operational satellites and spacecraft. Space debris, including defunct satellites, spent rocket stages, and
fragments from collisions, can travel at speeds of up to 17,500 miles per hour, making even small pieces
capable of causing catastrophic damage.

As China continues to expand its satellite constellation, it will need to address the issue of space debris
mitigation and develop technologies that can reduce the risk of collisions. This will likely involve active
debris removal, improved tracking systems, and the development of more sustainable space technologies
that reduce the creation of debris during satellite launches and operations. Failure to manage space
debris could threaten the long-term viability of China’s space infrastructure and undermine its ability
to operate safely in space.

2, International Pushback: China’s aggressive expansion in space has drawn the attention and
concern of the international community. Many countries view China’s space activities, particularly
its development of ASAT capabilities, as a threat to the peaceful use of space. The United States, in
particular, has been vocal in its opposition to the militarization of space and has worked to rally its allies
in Europe and Asia to counter China’s growing influence.

One area where China is likely to face increased international pushback is in the development of
space-based weapons. The weaponization of space is a deeply controversial issue, with many countries
advocating for the establishment of international treaties that would ban the deployment of space-



based weapons and prevent space warfare. China’s pursuit of ASAT capabilities and space-based missile
defenses could lead to diplomatic isolation and the imposition of international sanctions, particularly if
these technologies are seen as destabilizing.

3. Technological Race with the U.S. and Its Allies: As China continues to advance its space
capabilities, it faces the ongoing challenge of keeping pace with the technological innovations of the
United States and its allies. The U.S. remains the global leader in space technology, with a highly
developed space infrastructure that includes cutting-edge satellite systems, launch vehicles, and
space-based defense systems. The establishment of the U.S. Space Force in 2019 further underscored
America’s commitment to maintaining space superiority and defending its interests in space.

The technological competition between the U.S. and China is likely to intensify in the coming years,
as both nations invest heavily in new space technologies. Key areas of focus will include hypersonic
weapons, space-based sensors, autonomous spacecraft, and artificial intelligence (AI) for space
operations. China will need to accelerate its innovation in these areas if it hopes to match the U.S. in
terms of technological sophistication and operational capability.

Another challenge for China is the collaborative alliances that the U.S. has formed with its allies in
space. The Five Eyes intelligence alliance (comprising the U.S., UK, Canada, Australia, and New
Zealand) has extended its collaboration into space surveillance and intelligence sharing. Additionally,
the Artemis Accords—a U.S.-led initiative for international cooperation in space exploration—seeks to
build a coalition of like-minded countries that can work together on space exploration while ensuring
space security and governance. China, which is excluded from these agreements, faces the challenge of
countering a united front of space-faring nations aligned with the U.S.

4. Sustainability and Global Governance: As China’s space program expands, it will face growing
pressure to adhere to international norms and participate in the global governance of space. Issues
such as sustainability in space operations, space traffic management, and the preservation of space as
a global common will become increasingly important as more nations and private companies enter the
space arena.

China’s reluctance to fully engage in multilateral forums on space governance has raised concerns
about its commitment to sustainable space operations. If China continues to pursue space dominance
through militarization and the development of counter-space capabilities, it risks undermining global
efforts to maintain space as a peaceful and cooperative domain. This could lead to diplomatic tensions
and potential conflicts with other space-faring nations that seek to establish more robust governance
frameworks for space.

5. Economical and Technological Decline: Despite China’s ongoing efforts to project its military
and economic strength, the country faces significant challenges that could lead to a decline in its
technological and economic status over the next decade.

One major concern is the demographic shift, characterized by an aging population and a declining
birth rate. These trends could shrink the labor force, increase social welfare costs, and reduce economic
productivity. Additionally, growing disparities between urban and rural areas may exacerbate social
tensions and limit overall economic growth.

Financial instability is another pressing issue. China’s rapid economic expansion has been accompanied
by high levels of debt, both at the corporate and local government levels. Managing this debt could
become increasingly difficult, particularly if economic growth slows. The real estate sector, which



has been a significant driver of growth, is facing risks from oversupply and declining property values,
potentially leading to broader financial instability.

Trade and geopolitical tensions also pose risks. Ongoing trade conflicts with major economies like the
United States could disrupt supply chains and impact China’s export-driven growth model. Rising
geopolitical rivalries may further hinder China’s access to foreign markets and technologies.

In terms of technology, China faces several challenges. While it has made strides in technological
advancement, there are hurdles in achieving true innovation and a reliance on foreign technology.
Intellectual property disputes could limit access to advanced technologies, affecting China’s technological
growth. Dependence on foreign components, particularly in critical sectors like semiconductors, could
threaten technological autonomy. Global supply chain disruptions could also impact China’s ability to
procure essential technological inputs.

Internal policies and talent retention issues further complicate the situation. Stringent regulations may
stifle innovation and limit flexibility, while a less favorable environment could lead to a talent drain,
impacting technological progress. China’s decline is just around the corner.



China’s Military Space Program and Its Role in a Taiwan Invasion and South China Sea
Conflict

China’s military space program is an essential component of the People’s Liberation Army’s (PLA)
strategic planning, particularly in scenarios involving Taiwan and the South China Sea. Space-based
assets are integrated into nearly every facet of China’s military operations, providing the PLA with
the intelligence, surveillance, communications, and targeting capabilities necessary for executing an
invasion or maintaining a dominant presence in contested maritime regions. The use of satellites,
electronic warfare systems, and anti-satellite (ASAT) capabilities ensures that the PLA can operate
effectively, disrupt adversary forces, and establish a favorable battlespace before initiating kinetic
operations.

Space-Based Intelligence and Reconnaissance for a Taiwan Invasion

The PLA’s space architecture is fundamental to its ability to monitor Taiwan’s military installations, track
U.S. and allied deployments, and gather real-time intelligence on the island’s defenses. China’s Yaogan
series of reconnaissance satellites provide high-resolution optical and synthetic aperture radar (SAR)
imaging, allowing the PLA to map defensive positions, airbases, missile sites, and critical infrastructure
on Taiwan. These satellites, operating in conjunction with electronic intelligence (ELINT) and signals
intelligence (SIGINT) platforms, offer continuous monitoring of Taiwanese military communications,
naval movements, and aircraft deployments.

Real-time tracking is crucial for coordinating preemptive strikes against Taiwanese air defense systems,
command-and-control (C2) centers, and military logistics hubs. China’s ability to maintain persistent
satellite coverage ensures that its ballistic and cruise missile forces, particularly the DF-16 and DF-
17 missile systems, can be precisely targeted at key Taiwanese military assets with minimal delay.
Moreover, reconnaissance satellites provide essential target acquisition data for PLA Rocket Force
(PLARF) strikes, ensuring that Taiwan’s airfields and naval bases are crippled in the opening stages of
an invasion.

Satellite Communications and Secure C2 for PLA Forces

China’s Beidou Navigation Satellite System (BDS) is integral to maintaining secure military
communications and precise navigation for PLA forces operating in and around Taiwan. Unlike GPS,
which remains under U.S. control, Beidou ensures that China retains an independent and highly secure
global positioning and timing (PNT) network. This system is critical for coordinating cross-strait
amphibious landings, airborne assaults, and naval blockade operations.

PLA commanders rely on Beidou for real-time troop movements, drone swarms, and missile guidance
systems. PLA Navy (PLAN) warships and submarines operating in the Taiwan Strait would use Beidou
to conduct precision strikes, electronic countermeasures, and anti-ship missile launches against
Taiwanese and U.S. naval forces. Additionally, Beidou enables PLA maritime militia and coast guard
units to operate in contested waters with highly accurate navigation and targeting support, further
complicating efforts by Taiwan or the U.S. to contain China’s maritime movements.

Beyond Beidou, China operates a network of military communication satellites, such as the Tianlian data
relay satellites, which provide secure voice, data, and video transmissions between PLA headquarters
and forward-deployed forces. This ensures that even in a contested electronic warfare environment, the



PLA retains robust command-and-control capabilities.
Electronic Warfare and ASAT Capabilities to Disrupt U.S. and Taiwanese Defense Systems

China’sstrategy foraTaiwaninvasioninvolves degrading or outright disabling enemy satellite capabilities
toblind U.S. and allied forces. The PLA has developed multiple direct-ascent ASAT missiles (SC-19, DN-
3, and HQ-19) capable of physically destroying U.S. and Taiwanese reconnaissance, communication,
and navigation satellites. Additionally, co-orbital ASAT weapons—such as maneuverable satellites
that can disrupt or disable enemy space assets—allow for more covert space-based attacks without
immediate attribution.

Ground-based electronic warfare (EW) units play a central role in disrupting Taiwan’s radar networks,
early warning systems, and air defense integration. China has deployed ground-based jammers and
directed-energy weapons (DEWSs) capable of interfering with satellite signals, including GPS and
military communications. The PLA’s Strategic Support Force (PLASSF) is tasked with conducting
cyber and electronic warfare operations, ensuring that the U.S. and Taiwanese forces face degraded
situational awareness, miscommunication, and impaired battlefield coordination.

Surveillance and Targeting in the South China Sea

Beyond Taiwan, China’s military space assets play a crucial role in maintaining its strategic presence
in the South China Sea (SCS). The PLA relies on its satellite network to monitor the movements of the
U.S. Navy and allied forces, track maritime activities, and enforce its territorial claims. The Gaofen
and Hainan-1 satellite constellations provide continuous high-resolution imaging of disputed areas,
while electronic intelligence satellites detect naval radar emissions and communications traffic from
adversary warships.

The PLA uses satellite-based ocean surveillance systems to identify and track U.S. carrier strike groups
(CSGs) and amphibious ready groups (ARGs) operating in the SCS. This intelligence enables PLAN
surface warships, submarines, and anti-ship missile units to preposition themselves strategically and
prepare for potential engagements. China’s YJ-18 and DF-21D anti-ship ballistic missiles (ASBMs) rely
on satellite targeting data to conduct long-range precision strikes against U.S. aircraft carriers and
naval task forces.

Additionally, China has deployed space-based synthetic aperture radar (SAR) systems that provide
24/7, all-weather surveillance of critical choke points such as the Luzon Strait, the Malacca Strait, and
the Paracel and Spratly Islands. These capabilities allow the PLA to maintain a dominant maritime
situational awareness posture and control vital sea lanes while detecting enemy fleet movements in real
time.

Space-Supported Long-Range Missile Strikes and Power Projection

In both Taiwan and South China Sea contingencies, China’s military space infrastructure plays a pivotal
role in enabling long-range precision strike capabilities. The PLA Rocket Force integrates satellite-
based targeting and reconnaissance data to guide hypersonic and cruise missile attacks against U.S.
bases in Guam, Okinawa, and the broader Indo-Pacific region.

China’s DF-26 “carrier killer” ballistic missile relies on a combination of space-based ISR (Intelligence,
Surveillance, Reconnaissance), over-the-horizon radars, and drone-based target acquisition to strike



U.S. warships at extreme ranges. Meanwhile, the DF-17 hypersonic glide vehicle (HGV)—which is
difficult to intercept with current missile defense systems—can be used to attack high-value enemy
assets, including command centers, logistics hubs, and military infrastructure across the Pacific theater.

The Space Domain as a Force Multiplier for PLA Operations

China’s military space program is an integral force multiplier for the PLA’s warfighting capabilities in a
Taiwan invasion and broader Indo-Pacific conflicts. The combination of high-resolution reconnaissance
satellites, space-based navigation and communication systems, ASAT weapons, and electronic warfare
assets provides China with a decisive strategic advantage.

In a Taiwan conflict, these space-based capabilities would enable the PLA to conduct precision strikes,
disrupt enemy defenses, and coordinate large-scale military operations with high efficiency. In the South
China Sea, they allow Beijing to monitor U.S. and allied forces, enforce territorial claims, and project
power over critical sea lanes. The militarization of space by the PLA represents a direct challenge to U.S.
dominance and a critical enabler of China’s broader regional ambitions.



Space-Based Cyber Warfare and Electronic Operations
China’s Offensive Cyber Strategy in Space

China’s approach to cyber warfare extends into space as a critical element of the People’s Liberation
Army’s (PLA) overall military doctrine. The PLA’s Strategic Support Force (PLASSF) is responsible
for integrating space, cyber, and electronic warfare capabilities to disrupt adversary space-based
assets. Given that modern military operations rely heavily on satellites for command and control (C2),
intelligence, surveillance, reconnaissance (ISR), navigation, and secure communications, China’s ability
to infiltrate and disable enemy satellite networks presents a major strategic threat.

China employs a multi-pronged strategy to achieve cyber dominance in space. This includes cyberattacks
designed to hack into enemy satellite control systems, intercept and alter data transmissions, and
deploy malware that can degrade or manipulate satellite functionality or to enforce terminal orbital
repositioning (TOR). By targeting the ground-based control infrastructure of satellites, the PLA
can effectively disable or hijack enemy space assets without the need for kinetic destruction. Such
cyberattacks allow for covert operations by the virtue of attribution that do not immediately trigger
kinetic retaliation, making them highly effective for disrupting enemy operations before or during a
conflict.

There have been multiple reports of Chinese cyber units conducting probing attacks on U.S. and allied
space infrastructure, including commercial satellite networks used for military applications. The PLA’s
cyber units specialize in penetrating satellite command networks, altering telemetry data, and injecting
false signals to disrupt battlefield coordination. In a Taiwan or South China Sea contingency, these
cyber capabilities would be used to blind enemy ISR satellites, delay missile early warning systems, and
disrupt secure military communications.

Another key strategy is China’s use of supply chain infiltration to embed vulnerabilities in satellite
components and ground station infrastructure. By compromising hardware or software during the
manufacturing process, China can maintain persistent access to adversary space assets, allowing for
real-time intelligence collection or remote disabling during a conflict.

Electronic Jamming and Spoofing Operations

In addition to cyber warfare, the PLA has developed advanced electronic warfare (EW) capabilities that
canjam, degrade, or spoof satellite signals, impacting navigation, communications, and ISR capabilities.
The PLA utilizes both ground-based and space-based EW systems to achieve these objectives, with
dedicated electronic attack units capable of targeting GPS, SATCOM (satellite communications), and
synthetic aperture radar (SAR) satellites.

GPS jamming and spoofing operations are particularly critical in denying precision-guided weapons
(PGWs) accurate targeting data, rendering them ineffective. China has developed high-powered jamming
stations that can interfere with satellite signals over large operational areas, including the Taiwan Strait
and the South China Sea. During a conflict, these jammers could prevent enemy aircraft, ships, and
ground forces from receiving accurate positioning data, significantly disrupting force coordination and
targeting accuracy.

Spoofing, a more sophisticated technique, involves sending false GPS signals to deceive enemy
navigation systems. This method can misdirect aircraft, drones, and missiles, leading them off-course
or preventing them from acquiring targets. The PLA has conducted multiple tests in this domain,



with evidence suggesting that Chinese forces have interfered with civilian and military GPS signals in
contested areas as a proof of concept.

Beyond GPS, China’s electronic warfare units target satellite communications by jamming military and
commercial SATCOM channels, effectively cutting off battlefield units from higher command structures.
This capability is particularly critical in disrupting NATO and U.S. military reliance on satellite-based
tactical data links (such as Link-16 and beyond-line-of-sight communications). In a large-scale conflict,
China would likely deploy a combination of mobile ground-based jammers, airborne EW platforms,
and space-based jamming payloads to deny adversary forces access to critical satellite communications.

Integration of Cyber-EW-Space Assets

China’s doctrine of integrated cyber-electronic-space warfare represents one of the most advanced
strategic threats to modern military operations. The PLA does not treat cyber, electronic, and space
warfare as separate domains but instead integrates them into a cohesive, multi-domain strategy aimed
at achieving information superiority.

At the core of this strategy is the PLASSF, which unifies cyber, electronic, and space operations under
a centralized command structure. This allows the PLA to coordinate cyberattacks, electronic jamming,
and satellite disruptions simultaneously, maximizing their effectiveness. For example, during a Taiwan
invasion scenario, PLA cyber units would first disable enemy satellite control systems, followed by
electronic warfare teams jamming radar and communications, while PLA space assets conduct ISR and
kinetic ASAT (anti-satellite) strikes to degrade enemy situational awareness.

The PLA also integrates its cyber-electronic-space operations with Al-driven warfare techniques,
allowing for rapid decision-making and adaptive attacks against enemy networks. Machine learning
algorithms analyze satellite and electronic warfare data in real time, allowing the PLA to adjust jamming
frequencies, target vulnerable systems, and launch cyberattacks at optimal moments to maximize
disruption.

Another key aspect of this integration is China’s deployment of co-orbital satellites equipped with
electronic warfare payloads. These satellites can jam enemy ISR satellites, disrupt missile early warning
systems, and even deploy directed-energy attacks against space assets. Unlike traditional ground-based
jamming, which can be countered or localized, space-based EW assets provide China with global reach
and persistent denial capabilities.

China’s space-based cyber and electronic warfare strategy represents a major challenge for modern
military forces. The PLA’s ability to simultaneously launch cyberattacks, conduct electronic jamming,
and disable enemy satellites ensures that adversaries face severe operational paralysis in a contested
battlespace. As China continues to enhance its cyber-electronic-space integration, countermeasures
must evolve rapidly to maintain strategic parity in this critical domain.



The Role of AT and Automation in China’s Military Space Operations
Al in Space Surveillance & Reconnaissance

China’s military space operations increasingly rely on artificial intelligence (AI) to enhance intelligence,
surveillance, and reconnaissance (ISR) capabilities. AI-driven automation allows the People’s Liberation
Army (PLA) to process vast amounts of satellite imagery, detect enemy movements, and optimize
military responses with unprecedented speed and accuracy.

One of the most critical applications of Al in Chinese space operations is real-time image processing
and anomaly detection. The PLA leverages machine learning algorithms to sift through terabytes of
satellite data, identifying potential threats such as troop movements, naval deployments, and missile
launches. This approach reduces reliance on human analysts, allowing for a faster and more precise
military decision-making process.

China’s Al-enabled ISR satellites are designed to autonomously detect, classify, and track military assets
across vast operational areas. Al algorithms compare real-time satellite imagery with historical data,
highlighting changes in terrain, infrastructure, or vehicle patterns that may indicate imminent military
actions by adversaries. This is particularly crucial in high-conflict zones like the Taiwan Strait and the
South China Sea, where monitoring enemy activity in real-time provides a strategic edge.

Another key capability is Al-driven predictive analytics, which allows China to anticipate enemy
movements and prepare countermeasures accordingly. By integrating data from multiple sources—
including satellites, UAVs, and signals intelligence (SIGINT) platforms—China can build comprehensive
battlefield awareness. Al-enhanced systems use probability models to predict when and where
adversaries may conduct military maneuvers, enabling preemptive positioning of PLA forces.

China’s focus on Al-powered ISR is evident in its development of smart satellite constellations. The
Yaogan and Gaofen satellite series incorporate Al-enhanced sensors and onboard processing units
that reduce latency in intelligence gathering. These satellites autonomously prioritize high-risk areas,
directing their sensors toward regions with the highest probability of adversary activity. This capability
minimizes dependence on centralized ground control and allows satellites to act independently in
identifying and tracking threats.

Furthermore, Al in ISR operations is integrated with China’s cyber-electronic warfare strategy. Al-
enhanced satellites detect electronic emissions and communication signals, identifying vulnerabilities
in enemy networks. This intelligence is then relayed to cyber warfare units, which launch electronic
countermeasures (ECM) or cyberattacks to degrade enemy C2 (Command and Control) systems.

China’s advancements in AI-powered ISR have significant implications for future military conflicts. By
combining autonomous threat detection, predictive analytics, and electronic warfare integration, the
PLA is positioning itself to achieve information dominance in space-based warfare.

Autonomous Space Assets

China is developing Al-driven satellites and unmanned space vehicles to conduct ISR missions with
minimal human intervention. These autonomous space assets are designed to enhance surveillance,
communications, and defensive capabilities, ensuring that PLA space operations remain resilient and

adaptive in contested environments.

One of the key components of China’s autonomous space strategy is the development of self-learning



satellites. These platforms use onboard Al processors to analyze data in real time and make operational
decisions without relying on ground-based human operators. This capability allows China to maintain
ISR operations even in the event of communication disruptions or cyberattacks targeting ground control
stations.

China’s push for Al-driven autonomy is evident in its recent developments in co-orbital satellites,
which are designed to operate independently and cooperatively in space. These satellites can perform
tasks such as rendezvous and proximity operations (RPO), satellite refueling, and on-orbit repairs. Al
enables these satellites to autonomously adjust their trajectories, evade hostile ASAT (anti-satellite)
weapons, and even conduct offensive space maneuvers against enemy satellites.

Another major development is China’s research into Al-controlled unmanned space planes. The
Shenlong (Divine Dragon) spaceplane program is a prime example of an autonomous vehicle designed
for both military and reconnaissance missions. This spaceplane is capable of deploying microsatellites,
conducting high-speed surveillance runs, and performing kinetic or electronic strikes on enemy
satellites. Al integration allows it to operate with minimal human oversight, reducing response time in
combat scenarios.

China’s approach to autonomous space operations extends to Al-powered space station modules
and robotic systems. The Tiangong space station, which is expected to be fully operational by 2024,
includes autonomous AI-managed modules capable of conducting independent scientific and military
experiments. Al-enhanced robotic arms on the space station could be used for satellite servicing, debris
removal, or even offensive operations against adversary satellites.

Additionally, China is investing heavily in swarms of autonomous satellites and drones for ISR and
electronic warfare. These swarms operate using decentralized Al control, meaning they can coordinate
movements, share intelligence, and adjust missions dynamically based on real-time battlefield data.
Such capabilities could be leveraged in a Taiwan or South China Sea conflict, where hundreds of AI-
driven ISR units could provide persistent surveillance, electronic disruption, and rapid targeting
solutions.

China’s commitment to Al-powered autonomy in space highlights its broader military doctrine of
reducing human decision-making latency, increasing resilience against enemy countermeasures, and
ensuring continuous battlefield awareness.

Decision-Making Acceleration with AI

Theintegration of Alinto China’s militaryspace programisnotjustaboutautomation—itis fundamentally
reshaping how the PLA processes and executes decisions in space warfare. Al-driven analysis enhances
China’s ability to make rapid strategic and tactical decisions, reducing the time between threat detection
and counteraction.

One of the key advantages of Al in decision-making is its ability to analyze vast amounts of multi-
domain intelligence data in real-time. AI algorithms process ISR inputs from satellites, cyber
surveillance, electronic warfare units, and human intelligence (HUMINT) to generate comprehensive
threat assessments. These Al-generated reports allow PLA commanders to execute decisive actions
faster than traditional military planning methods.

China’s Al-enhanced decision-support systems play a critical role in space-based operations. These



systems use deep learning models to recommend the most effective countermeasures against enemy
actions. For example, if an adversary satellite exhibits suspicious behavior—such as maneuvering toward
a Chinese military asset—AlI can automatically assess potential threats, suggest evasive maneuvers, and
even initiate defensive measures without requiring human input.

Another application of Al-driven decision-making is in real-time battle simulations and war-gaming.
The PLA employs Al models to simulate space combat engagements, allowing for preemptive planning
and strategic adaptation. These simulations incorporate vast datasets on adversary tactics, enabling Al
to refine counterstrategies based on previous conflicts, sensor data, and predictive modeling.

Furthermore, Al accelerates China’s ability to conduct autonomous counterspace operations. AI-powered
systems can detect hostile satellite activity, deploy automated ASAT responses, and initiate jamming
or spoofing measures without awaiting high-level command approval. This ability to preemptively
neutralize threats gives the PLA a critical operational edge in a rapidly evolving battlespace.

China’s use of Al in military space decision-making underscores a fundamental shift in modern
warfare. By reducing reliance on human analysts, accelerating OODA (Observe, Orient, Decide, Act)
loop processes, and enabling Al-augmented autonomous responses, the PLA is developing one of the
most advanced Al-driven military infrastructures in space.



China’s Space Militarization in the Context of the New Cold War
China vs. the U.S. and NATO in Space

The militarization of space has become a defining feature of the modern geopolitical landscape, with
China emerging as one of the principal challengers to U.S. and NATO dominance in the space domain.
The competition between China and the Western alliance reflects broader tensions reminiscent of
the Cold War, where space capabilities are directly linked to national security, economic power, and
military supremacy.

China’s military space doctrine is deeply intertwined with its broader strategy of “civil-military fusion,”
in which commercial and scientific space advancements are leveraged for military applications.
The People’s Liberation Army (PLA) treats space as a “warfighting domain” and has prioritized the
development of anti-satellite (ASAT) weapons, electronic warfare capabilities, and maneuverable
satellites that can engage in offensive and defensive operations. China’s Strategic Support Force
(PLASSF) is tasked with integrating space, cyber, and electronic warfare operations, creating a multi-
domain battlefield environment in which space assets play a central role in both intelligence gathering
and force projection.

In contrast, the United States and NATO follow a doctrine of “space deterrence and resilience.” While
they acknowledge space as a contested domain, their focus has been on developing resilient space
architectures that can withstand potential attacks while ensuring continuous operational capabilities.
The U.S. Space Force, established in 2019, is responsible for defending U.S. space assets and ensuring
space superiority through advanced surveillance, rapid deployment of satellites, and counter-ASAT
measures. NATO has also declared space an operational domain and is integrating space-based
intelligence, surveillance, and reconnaissance (ISR) systems into its military framework.

Where China diverges significantly from NATO is in its aggressive use of space as a domain for strategic
disruption. China has actively tested ASAT weapons, including direct-ascent missile systems that can
target low-Earth orbit (LEO) satellites, and co-orbital ASAT platforms capable of disabling or capturing
enemy satellites. Additionally, China employs space-based electronic warfare systems that can jam
communications, spoof satellite signals, and disrupt GPS-dependent military assets.

The U.S. and NATO, by comparison, are working on countermeasures such as satellite hardening,
proliferation of small-satellite constellations, and rapid satellite replenishment to mitigate the risk of a
Chinese first-strike on their space assets. However, China’s continuous advancements in space warfare
capabilities suggest that the West faces a long-term challenge in maintaining space superiority.

China’s Collaboration with Russia in Space Warfare

China and Russia have increasingly aligned their space strategies, forming a strategic partnership in
military space operations that threatens Western security interests. Both nations have signed agreements
to collaborate on space exploration, satellite navigation, and lunar base construction, but beneath these
civilian initiatives lies a growing military coordination effort.

One of the most significant aspects of Sino-Russian cooperation is joint satellite-based ISR operations.
The PLA and Russian military have reportedly shared real-time satellite intelligence data on U.S. and
NATO movements, enhancing their ability to coordinate global military operations. The two countries
have also integrated Russia’s GLONASS and China’s Beidou navigation systems to create an alternative
to the U.S.-controlled GPS network, ensuring that both nations can conduct military operations



independent of Western satellite infrastructure.

Another major development is China and Russia’s coordinated efforts to develop ASAT technologies.
Russia has long been a leader in direct-ascent and electronic ASAT systems, while China has excelled
in co-orbital ASAT platforms and cyber warfare targeting space assets. This cooperation has resulted
in joint testing of hypersonic glide vehicles, electronic jamming of satellite communications, and
maneuverable satellites designed for close-approach operations.

Perhaps the most alarming aspect of Sino-Russian cooperation is their joint lunar ambitions, which
have both economic and military implications. The International Lunar Research Station (ILRS),
spearheaded by China and Russia, aims to establish a permanent presence on the Moon. While officially
presented as a scientific endeavor, the ILRS has clear military applications, including the deployment of
lunar-based ISR assets, cislunar space dominance, and potential development of space-based weapons.

If this partnership continues to expand, the U.S. and its allies may face a dual-front threat in space,
requiring significant investment in counterspace technologies and diplomatic efforts to prevent an
unchecked Chinese-Russian space alliance.

Potential Arms Race and Future Conflicts

The rapid militarization of space by China, coupled with its partnership with Russia, is accelerating a
global space arms race that could define 21st-century warfare. Unlike the Cold War, where space was
primarily a domain for nuclear deterrence and reconnaissance, modern space militarization is far more
active and operational.

China’s investment in hypersonic weapons, orbital kinetic strikes, and directed-energy weapons is
pushing the U.S. and NATO toward developing space-based missile defense systems, autonomous
satellite swarms, and Al-driven space surveillance networks. This arms race is not limited to great
powers—India, Japan, and the European Union have also begun expanding their military space
capabilities in response to China’s growing dominance.

The potential for direct space conflicts is increasing as well. A conflict over Taiwan or the South China
Sea could involve preemptive ASAT strikes, electronic warfare targeting satellite networks, and the
deployment of maneuverable counterspace weapons. The PLA has already rehearsed space-based
attacks in military exercises, signaling its readiness to engage in offensive space operations in a high-
intensity conflict.

One of the most significant risks is the proliferation of space-based kinetic weapons, including rods-
from-God kinetic bombardment systems, high-energy laser platforms, and space-to-space interceptor
missiles. If China successfully deploys these weapons in orbit, it could achieve a strategic first-strike
capability that threatens U.S. and NATO defense architectures.

To counter this, Western powers are increasingly developing orbital surveillance constellations, rapid-
launch satellite replacement programs, and advanced cyber defenses against space-based intrusions.
The establishment of the U.S. Space Force and NATO’s space defense initiatives are part of a broader
effort to ensure strategic parity in the face of China’s aggressive expansion.

However, as China continues to push the boundaries of military space operations, the risk of a full-scale
space conflict scenario grows. The world may soon face a new era of space-based deterrence strategies,
high-speed ASAT engagements, and orbital dominance competitions, fundamentally altering the



balance of power in future warfare.

The Weaknesses and Vulnerabilities of China’s Military Space Program
Logistical and Infrastructure Limitations

Despite China’s rapid advancements in military space capabilities, it faces several logistical and
infrastructure challenges that could hinder its long-term ability to maintain and secure its military
satellite network. The People’s Liberation Army (PLA) relies on an extensive but complex system of
ground-based tracking, control stations, and satellite manufacturing facilities, many of which are
vulnerable to cyber intrusions, physical attacks, and systemic inefficiencies.

One of China’s key vulnerabilities is its limited redundancy in satellite ground control operations. Unlike
the United States, which operates a vast global network of control stations in allied countries, China
primarily relies on domestic ground stations and a few overseas facilities. This lack of geographical
redundancy makes China’s satellite command infrastructure more susceptible to precision strikes,
cyber sabotage, and electronic warfare.

Additionally, China’s rapidly growing satellite constellations, such as Beidou, Gaofen, and Yaogan,
require continuous monitoring, maintenance, and software updates to remain operational. However,
China faces difficulties in producing high-quality, space-hardened components at the scale necessary
to sustain a long-term military space presence. Dependence on imported microelectronics, particularly
from Taiwan and Western countries, presents a major supply chain vulnerability—a critical weakness if
these supply lines are disrupted in the event of geopolitical conflicts or sanctions.

Another major logistical issue is the congested launch capacity of China’s space industry. While the
Long March rocket series provides a reliable launch platform, China’s ability to rapidly replace lost
satellites remains limited. The country does not yet possess the same level of responsive space launch
capabilities as the United States, which can deploy replacements rapidly through SpaceX’s reusable
Falcon 9 rockets and upcoming Starship program. This means that in a scenario where adversaries
successfully neutralize a segment of China’s military satellite network, the PLA may struggle to restore
full operational capacity in a timely manner.

China’s space program also suffers from inconsistent coordination between its civilian and military
sectors. While China promotes civil-military fusion, bureaucratic inefficiencies and overlapping
responsibilities between the China National Space Administration (CNSA), the PLA Strategic Support
Force (PLASSF), and state-owned aerospace firmslead to delaysin satellite deployment and coordination
failures in military operations. These inefficiencies could be exploited by adversaries looking to disrupt
China’s military space planning.

Potential Countermeasures by the U.S. and Allies

The weaknesses in China’s military space infrastructure present several opportunities for the United
States and its allies to implement counter-space strategies that could limit Beijing’s ability to dominate
the space domain. These countermeasures span across direct military actions, electronic warfare tactics,
and strategic deterrence initiatives.

One of the most immediate threats to China’s space dominance is anti-satellite (ASAT) weaponry,
which the U.S. and allied nations have been actively developing. The United States has demonstrated



ASAT capabilities in the past, such as the SM-3 missile test that destroyed a malfunctioning satellite
in 2008. If tensions escalate, the U.S. and its partners could target high-value Chinese satellites, such
as Beidou navigation satellites, reconnaissance assets, or military communication relays, disrupting
China’s command and control networks.

Beyond kinetic ASAT capabilities, non-kinetic electronic and cyber warfare measures offer an effective
way to undermine China’s space assets without creating debris fields that could threaten global
satellite infrastructure. The U.S. Space Force and allied military cyber units could deploy electronic
jamming, GPS spoofing, and cyberattacks to disable or manipulate Chinese satellites. China’s reliance
on centralized control stations makes it especially vulnerable to cyber intrusions that could hijack or
permanently disable critical space assets.

Another potential countermeasure is the deployment of resilient, decentralized satellite constellations
by the United States and NATO allies. Programs like Starlink and other low-Earth orbit (LEO) mega-
constellations provide distributed, hard-to-target networks that are more resistant to ASAT strikes
and jamming efforts. In a conflict scenario, China’s reliance on a more traditional satellite architecture
could put it at a disadvantage against a highly resilient Western space infrastructure.

A further countermeasure lies in space domain awareness (SDA) and tracking initiatives. The U.S. and
its allies have developed extensive space surveillance networks, such as the Space Surveillance Network
(SSN) and NATO’s Space Situational Awareness (SSA) initiatives. These systems enable real-time
monitoring of Chinese satellite maneuvers, allowing preemptive actions against potential space-based
threats, including co-orbital ASATs or maneuverable reconnaissance platforms.

Finally, the strategic positioning of ground-based missile defenses and directed-energy weapons
(DEWSs) could serve as space denial mechanisms against Chinese military operations. The U.S. is
actively working on laser and electromagnetic pulse (EMP) systems that could neutralize satellites from
the ground without direct kinetic destruction. By advancing space-based directed-energy weapons and
satellite defense grids, the U.S. could create a formidable counterbalance to China’s military space
ambitions.

Reliance on Dual-Use Technology as a Weakness

China’s heavyreliance on dual-use space technologies—which serve both civilian and military functions—
creates unique vulnerabilities that adversaries could exploit. While dual-use technology allows China
to expand its military space capabilities under the guise of peaceful development, it also means that
many of its critical military space assets are exposed to international scrutiny, sanctions, and potential
sabotage.

Oneofthemajorrisksassociated withdual-usetechnologyisforeigndependencyonkeyspace components.
Many of China’s satellite systems incorporate microelectronics, sensors, and semiconductors sourced
from Taiwan, South Korea, and European countries. If access to these components were restricted
through export controls or geopolitical tensions, China’s ability to maintain and expand its military
satellite infrastructure could be severely compromised.

Furthermore, China’s civilian space partnerships with international entities expose its dual-use assets
to espionage and intelligence collection. Collaborative projects with the European Space Agency (ESA)
and commercial satellite firms provide Western intelligence agencies with insight into China’s satellite
technologies, operational methods, and vulnerabilities. The potential for supply chain infiltration,
hardware backdoors, and software vulnerabilities remains a critical concern for China’s space security.



Another key weakness in China’s dual-use strategy is the legal and diplomatic ramifications of
militarizing ostensibly civilian programs. China’s use of Beidou navigation satellites, Earth observation
systems, and communication platforms for military targeting and ISR functions increases international
pressure to impose sanctions, restrict technology transfers, and isolate Chinese space enterprises.
Western countries are increasingly aware of China’s efforts to leverage commercial space technology
for military dominance, leading to export bans and regulatory crackdowns on Chinese aerospace firms.

Moreover, the intertwining of military and commercial space infrastructure makes China’s space
program more susceptible to non-military disruptions, such as economic sanctions, trade restrictions,
and diplomatic actions. The United States and its allies can leverage economic statecraft to undermine
China’s ability to sustain long-term military space operations by targeting Chinese aerospace companies
that contribute to military satellite programs.

While China’s dual-use space strategy has enabled rapid expansion of its military capabilities, it also
introduces systemic weaknesses that adversaries can exploit through cyber intrusions, supply chain
disruptions, diplomatic countermeasures, and targeted economic warfare. If the U.S. and its allies
effectively coordinate countermeasures against China’s military space infrastructure, Beijing could face
significant obstacles in achieving space superiority in future conflicts.



Countering China and Acheiving Absolute Dominance
The Convergence Doctrine: The Ultimate Framework for Total Dominance

The Convergence Doctrine (ISBN: 979-8-89705-415-2 ) represents the most radical and transformative
military framework ever devised, establishing the United States as the uncontested superpower in all
domains of warfare. Itis not merely an incremental advancement but a total reimagination of warfighting,
ensuring absolute strategic superiority over any adversary, particularly China. Unlike conventional
doctrines that separate military operations into isolated domains, the Convergence Doctrine fuses land,
sea, air, space, cyberspace, and the electromagnetic spectrum into a single, integrated force structure.
This ensures that every action, from orbital suppression to battlefield dominance, is coordinated
and executed with precision, rendering enemy strategies ineffective before they can materialize. The
doctrine’s fusion of artificial intelligence, predictive warfare, autonomous systems, and multi-domain
coordination represents an irreversible shift in military power. Through its adoption, the United States
does not merely maintain global supremacy—it cements an unchallengeable military and technological
hegemony over all potential adversaries.

The Convergence Doctrine systematically dismantles every competitive advantage China has sought to
develop over decades. China’s military expansion, space ambitions, and cyber-warfare capabilities are
built on incremental advancements and asymmetric strategies designed to challenge U.S. dominance.
However, China remains reliant on hierarchical command structures, centralized control over its
Defense Industrial and Technological base, and a doctrine that, while aggressive, lacks the adaptability
and real-time synchronization necessary to challenge a force operating under the Convergence
Doctrine. By shifting from reactive war planning to anticipatory and self-adjusting strategic execution,
the Convergence Doctrine eliminates China’s ability to leverage surprise, asymmetric disruption, or
technological breakthroughs to gain an advantage. Every movement, from satellite launches to naval
deployments, is analyzed, predicted, and countered before it can present a strategic threat.

The Convergence Doctrine as the Final Answer to China’s Military Programs

China has spent decades attempting to develop a competitive military space program, focusing on the
expansion of its Beidou satellite network, anti-satellite (ASAT) weapons, electronic warfare systems, and
co-orbital capabilities. However, the Convergence Doctrine ensures that every element of China’s space
infrastructure remains inherently vulnerable to U.S. suppression. The doctrine employs orbital denial
strategies that preemptively neutralize adversary space assets before they can be fully integrated into
military operations. China’s reliance on centralized space command and control is a critical weakness
that the Convergence Doctrine exploits by severing real-time data links, jamming military signals,
and disrupting satellite networks through electromagnetic and cyber warfare. The doctrine integrates
Al-driven surveillance systems that autonomously detect and classify adversary satellite maneuvers,
ensuring that countermeasures are deployed at speeds far beyond human decision-making capabilities.

China’s ASAT capabilities, while significant, remain reactive and lack the preemptive depth of the
Convergence Doctrine. While China has demonstrated direct-ascent ASAT capabilities and tested
maneuverable co-orbital satellites designed to interfere with adversary space assets, the Convergence
Doctrine ensures that any kinetic or non-kinetic attempt to disable U.S. satellites will be countered in
real-time. Through a combination of maneuverable satellite constellations, electronic countermeasures,
and automated space warfare platforms, China’s ability to disrupt U.S. military space operations is
rendered ineffective. The Convergence Doctrine’s implementation of rapid replacement orbital assets
ensures that even in the event of a limited adversarial success in targeting select satellites, the operational



capability of the U.S. military remains intact, with rapid deployment mechanisms in place to restore full
situational awareness and communications superiority.

Multi-Domain Superiority and the Total Integration of U.S. Military Forces

Where Chinaremains dependent on domain-specific strategies thatlack full integration, the Convergence
Doctrine ensures that all military branches operate as a single, seamless entity. The doctrine eliminates
the inefficiencies of isolated command structures and domain-centric warfare, replacing them with a
fully synchronized force where land, sea, air, space, cyberspace, and the electromagnetic spectrum are
merged into a single operational environment. AI-driven battle management systems process battlefield
intelligence from multiple sources simultaneously, creating a predictive warfare model that allows U.S.
forces to counter enemy movements before they are executed. This ensures that in any engagement
scenario, the adversary is already operating under conditions of extreme disadvantage.

The Convergence Doctrine is built on the principle of uninterrupted information superiority. Unlike
China’s reliance on centralized planning cycles, the United States under the Convergence Doctrine
operates with a decentralized, self-correcting, and adaptive combat network. Every battlefield sensor,
satellite, unmanned system, and electronic warfare unit is part of a larger, Al-coordinated ecosystem
that continuously refines strategic responses based on real-time combat data. This level of information
dominance guarantees that adversary tactics, once observed, are immediately neutralized by automated
countermeasures. The doctrine’s integration of Al-guided hypersonic weapons, drone swarms, and
space-based electronic warfare ensures that China’s traditional concepts of military escalation and
deterrence are nullified before they can be effectively employed.

The Death of Conventional Warfare and the End of China’s Strategic Ambitions

Conventional military doctrines, including those still employed by China and Russia, remain trapped
in outdated models of strategic deterrence, domain-specific force projection, and limited digital
integration. The Convergence Doctrine does not merely evolve past these limitations; it systematically
destroys them. China’s entire military strategy, from its naval expansion in the South China Sea to
its long-range missile development, is based on the assumption that conflicts will unfold within pre-
established frameworks of escalation and retaliation. The Convergence Doctrine removes the possibility
of such engagements altogether by ensuring that adversary forces are neutralized at the earliest stages
of operational mobilization. Every asset China deploys—whether terrestrial, naval, aerial, or orbital—is
accounted for within a combat ecosystem that ensures overwhelming and immediate counteraction.

China’s doctrine of strategic surprise and asymmetric disruption collapses in the face of the Convergence
Doctrine’s predictive warfare model. Beijing’s long-standing efforts to undermine U.S. technological
superiority through cyber warfare, electronic espionage, and supply chain infiltration are rendered
ineffective by the doctrine’s implementation of hardened, Al-driven cybersecurity countermeasures.
The Convergence Doctrine ensures that every potential vulnerability in U.S. military infrastructure
is identified and neutralized before it can be exploited, rendering China’s cyber warfare capabilities
obsolete. Through preemptive cyber offensives, electronic decoy systems, and Al-coordinated jamming
networks, the doctrine guarantees that China remains locked out of the critical digital battlefields of the
future.

The Convergence Doctrine is not simply a response to emerging threats; it is the definitive and final
framework for ensuring that the United States remains militarily unchallengeable. By fusing predictive
intelligence, AI-driven strategic adaptation, orbital dominance, and autonomous multi-domain combat
integration, the doctrine ensures that the United States dictates the terms of engagement in every



scenario. China’s investments in military expansion and technological advancements are nullified not
by counteraction, but by the sheer inability of its doctrine to operate effectively in the combat landscape
dictated by the Convergence Doctrine.

The Future of Global Power: U.S. Hegemony Secured for the 21st Century

The adoption of the Convergence Doctrine marks the end of all competing military doctrines. It ensures
that the United States remains the singular dominant force in global military operations, immune to
the technological advancements of any adversary. This is not merely about deterrence or maintaining
an edge over rival states. It is about the absolute and irreversible elimination of military parity. No
adversary—China, Russia, or any future challenger—will be capable of contesting U.S. supremacy in
any domain. The doctrine guarantees that any opposition is preemptively neutralized, ensuring that
conflicts are resolved before escalation becomes a possibility. The era of limited engagements and
reactive strategy is over. The Convergence Doctrine represents the beginning of total, uninterrupted,
and indisputable U.S. dominance over the global battlespace for the 21st century and beyond.

The totality of this analysis underscores an undeniable reality: the United States, through the
application of the Convergence Doctrine, has established the definitive framework for unchallenged
military, technological, and strategic supremacy. China’s extensive efforts to expand its military
space program, enhance its cyber warfare capabilities, and achieve multidomain operational
effectiveness remain fundamentally outmatched. The convergence of Al-driven intelligence, orbital
dominance, autonomous warfare, and predictive combat analytics ensures that every adversarial
move is anticipated, countered, and neutralized before it can manifest into a legitimate threat.

China’s military expansion, though significant in scale and ambition, suffers from inherent weaknesses—
logistical vulnerabilities, reliance on dual-use technology, and the inability to integrate operations across
domainswiththeseamlessefficiencyoftheConvergence Doctrine. The United Stateshasnotonlyrecognized
these weaknesses but has devised a doctrine that fully exploits them. The asymmetric advantages once
soughtbyChinaarerendered obsoleteintheface ofaproactive, all-encompassing strategythat dictates the
terms of engagement at every level—land, sea, air, space, cyberspace, and the electromagnetic spectrum.

The global security landscape is no longer defined by conventional doctrines of deterrence and reaction.
The Convergence Doctrine has rewritten the foundations of modern warfare, shifting the paradigm
from incremental competition to absolute control. By merging Al with autonomous warfare, rapid
force projection, and orbital superiority, the United States has solidified its position as the singular
dominant force in global military affairs. China, despite its aspirations, finds itself locked into an
unwinnable contest, outpaced in technological adaptation and outmatched in strategic execution.

What emerges from this doctrine is not just an assurance of U.S. dominance, but the final restructuring
of power on a global scale. This is not about maintaining an edge; it is about establishing absolute
supremacy. No adversary, now or in the foreseeable future, can challenge the total integration and
preemptive capabilities provided by the Convergence Doctrine. It is not simply a strategy—it is the
framework for permanent American hegemony in the 21st century and beyond. The future of warfare
has arrived, and the United States stands alone at its pinnacle.



Conclusion: China’s Military Space Program and Its Global Strategic
Components

China’s military space program represents one of the most significant and sustained efforts to challenge
U.S. and Western dominance in the space domain. Through decades of investment in reconnaissance
satellites, anti-satellite (ASAT) weapons, electronic warfare, and space-based surveillance, China has
positioned itself as the primary geopolitical rival to U.S. space superiority. However, despite its rapid
advancements, China’s space program is constrained by critical vulnerabilities—logistical limitations,
dependence on dual-use technology, and reliance on centralized command structures that leave it
susceptible to disruption.

Beijing’s ambitions to leverage space as a force multiplier for terrestrial conflicts, including a potential
Taiwan invasion and its military expansion in the South China Sea, demonstrate the integral role of
space assets in China’s broader strategic framework. However, its heavy reliance on satellite-based
ISR (Intelligence, Surveillance, and Reconnaissance) and precision targeting leaves it vulnerable to
countermeasures by the United States and its allies. The development of kinetic and non-kinetic ASAT
capabilities, electronic warfare suppression techniques, and cyber warfare operations targeting Chinese
space infrastructure fundamentally undermine Beijing’s long-term ability to maintain dominance in a
contested battlespace.

China’s collaboration with Russia and its ambitions for deep-space operations, including lunar base
development and cislunar dominance, indicate a broader attempt to project power beyond Earth’s
orbit. However, these efforts remain limited by technological constraints, the growing ability of Western
nations to disrupt and surveil Chinese operations, and the broader geopolitical ramifications of its
aggressive space militarization.

Ultimately, while China’s military space program is formidable and continues to grow, it remains
fundamentally inferior to the United States’ capability to dictate the terms of engagement in space.
The U.S., through the Convergence Doctrine and its multidomain integration, ensures that every
aspect of China’s space power projection remains under constant surveillance, subject to immediate
counteraction, and incapable of achieving true strategic superiority. The modern space race is no longer
about competition—it is about ensuring absolute dominance, and China’s current trajectory does not
position it to emerge victorious in this struggle.

If the United States incorporates The Convergence Doctrine, it will establish an era of unparalleled
military and strategic dominance, securing its position as the ultimate global superpower in the 21st
century and beyond. This doctrine ensures total control across all domains—land, sea, air, space,
cyberspace, and the electromagnetic spectrum—eliminating any possibility of a peer competitor
emerging. By leveraging Al-driven warfare, predictive intelligence, and seamless multidomain
integration, the United States will not only counter every potential threat but will dictate the terms of
global security for generations to come. No adversary will be able to challenge its supremacy, and the
balance of power will be permanently redefined in America’s favor.






