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China’s Space Program: A 2021 Perspective

The State Council Information Office published a white paper on Friday to introduce China's goals, principles,
policies and measures, and cooperative mindset in its exploration of the cosmos. Following is the full text:

Preamble

“To explore the vast cosmos, develop the
space industry and build China intoa space
power is our eternal dream.” stated Chinese
President Xi Jinping. The space industry is
a critical element of the overall national
strategy, and China upholds the principle
of exploration and utilization of outer
space for peaceful purposes.

Since 2016, Chinas spaue industry has
made rapid and innovative progress, mani-
fmadhyastmﬂylmpmvemammspam

that its space activities benefit humanity.
+ Cooperation and s]]aﬂng
China always

ensure the uninterrupted, stable operation
of broadcasting and television services. The

and self-reliance with opening to the out-
side world. It actively engages in high-level
international exchanges and cooperation,
‘and expands global public services for space
technology and products. It takes an active
part in solving major challenges facing
humanity, helps to realize the goals of the
United Nations 2030 Agenda for Sustaina-
ble Development, and facilitates global con-
sensusandwmnneﬂ'onmmwga:d o

ure, the and opera-
tion of the BeiDou Navigation Satellite Sys-
tem, the completion of the high-resolution
Earth observation system, steady improve-
ment of the service ability of satellite com-
munications and broadeasting, the
conclusion of the last step of the three-step
Iunar exploration program (“orbit, land, and
return”), the first stages building the
space station, and a smooth interplanetary
voyage and landing beyond the Earth-moon
system by Tianwen-1, followed by the explo-
ration of Mars. These achievements have
attracted worldwide attention.

In the next five years, China will integrate
space science, technology and applications
‘while pursuing the new development phi-
losophy, building a new development model
and meeting the requirements for high-
quality development. It will start a new jour-
ney toward becoming a space power. The
space industry will contribute more to Chi-
na’s growth as a whole, to global consensus
and common effort with regard to outer
space exploration and utilization, and to
human

progress.
‘We are publishing this white paper to
offer a brief introduction to China’s major
achievernents in this field since 2016 and its
main tasks in the next five years, in order to
help the international community better
understand China’s space industry.

1 A New Journey toward a Strong
Space Presence

1. Mission

The mission of China’s space program is:
to explore outer space to expand humani-
ty's understanding of the Earth and the
cosmos; to facilitate global consensus on
our shared responsibility in utilizing outer
space for peaceful purposes and safe-
guarding its security for the benefit of all
humanity; to meet the demands of eco-
nomic, scientific and technological devel-
opment, national security and social
progress; and to raise the scientific and
cultural levels of the Chinese people, pro-
tect China’s national rights and interests,
and build up its overall strength.

2. Vision

China aims to strengthen its space pres-
ence in an all-around manner: to enhance
its capacity to better understand, freely
access, efficiently use, and effectively man-
age space; to defend national security, lead
selfreliance and self-improvement efforts
in science and technology, and promote
high-quality economic and social develop-
ment; to advocate sound and efficient gov-
ernance of outer space, and pioneer human
progress; and to make a positive contribu-
tion to China’s socialist modernization and
o0 peace and progress for all humanity.

3. Principles

China’s space industry is subject to and
serves the overall national strategy. China
adheres to the principles of innovation-driv-
en, coordinated, efficient, and peaceful
progress based on cooperation and sharing
to ensure a high-quality space industry.

= Innovation-driven development

China puts innovation at the core of its
space industry. It boosts state strategic sci-

outer and

II. Development of Space
Technology and Systems

China’s space industry serves its major
strategic needs, and targets cutting-edge
technology that leads the world. Spearhead-
ed by the major space projects, the country
has accelerated research into core technolo-
gies, stepped up their application, and
redoubled its efforts to develop space tech-
nology and systems. As a result, China’s
capacity to enterand return from space, and
its ability to engage in space exploration,
utilization and governance have grown
markedly along a sustainable path.

1. Space Transport System

From 2016 to December 2021, 207 launch
missions were completed, including 183 by
the Long March carrier rocket series. The
total launch attempts exceeded 400.

‘The Long March carrier rockets are being
upgraded toward nontoxic and pollution-
free launch, and they are becoming smarter
boosted by modular technology. The Long
March-5 and Long March-5B carrier rockets
have been employed for regular launches;
Long March-8 and Long March-7A have
made their maiden flights, with increased
payload capacity.

China now provides a variety of launch
vehicle services. The Long March-11 carrier
rocket has achieved commercial launch
from the sea; the Smart Dragon-1, Kuaizhou-
1A, Hyperbola-1, CERES1 and other com-
mercial vehicles have been successfully
launched; successful demonstration
tests on reusable launch vehicles have been
carried out.

In the next five years, China will contin-
ue to improve the capacity and perform-
ance of its space transport system, and
move faster to upgrade launch vehicles. It
will further expand the launch vehicle fam-

16 and APSTAR-6D satellites,
‘each with a 50Gbps capacity, signify that sat-
ellite communications in China have
reached the stage of high-capacity service.

‘The mobile communications and broad-
casting satellite network has expanded w;ﬂ]

f the Tiantong-1 02/
operating in tandem with the Tiantong-1 01
satellite, to provide voice, short messageand
data services for hand-held terminal users
in China, its neighboring areas, and certain
parts of the Asia-Pacific.

‘The relay satellite system is being upgrad-
ed with the launch of the Tianlian-1 05 and
Tianlian-2 01 satellites, giving a powerful
‘boost to capacity.

The satellite communications and broad-
«casting ground systemn has been improved,
to form a space-ground integrated network
that provides satellite communications and
‘broadcasting, internet, Internet of Things,
and information services around the globe.

(3) Satellite navigation system

The completion and operation of the
30-satellite BeiDou Navigation Satellite Sys-
tem (BDS-3) represents the successful con-
«clusion of the system’ three-step strategy
and its capacity to serve the world. BeiDou's
‘world-leading services include positioning,
mavigation, timing, regional and global
short-message communication, global
search and rescue, ground-based and satel-
lite-based augmentation, and precise point
positioning.

In the next five years, China will continue
10 improve its space infrastructure, and
integrate remote-sensing, communications,
mavigation, and positioning satellite tech-
mnologies. It will:

Upgrade its spatial information services
featuring extensive connection, precise
timing and positioning, and all dimension
sensoring;

Develop satellites for geostationary
MicToWave monitoring, new-type ocean col-
or observation, carbon monitoring of the
tmospheric envi-

Tonmental monitoring;

Develop dual-antenna X-band interfero-
metric synthetic aperture radar (InSAR),
land water resources and other satellite
technology, for efficient, comprehensive
Earth observation and data acquisition

China’s first successful extraterrestrial
sampling and return, and the completion
of its three-step lunar exploration program
of orbiting, landing and return.

(2) Planetary exploration

The Tianwen-1 Mars probe orbited and
landed on Mars; the Zhurong Mars rover
explored the planet and left China’s first
mark there. China has achieved a leap from
cislunar to interplanetary exploration.

In the next five years, China will continue
wm] lunar and planetary exploration. It

Laum:h the Chang’e-6 lunar probe to col-
lect and bring back samples from the polar
regions of the moon;

Launch the Chang'e-7 lunar probe to per-
form a precise landing in the moon's polar
regions and a hopping detection in lunar
shadowed area;

Mitigation Guidelines and the Guidelines
for the Long-term Sustainability of Outer
Space Activities, China has applied upper
stage passivation to all its carrier rockets,
and completed end of life active deorbit of
the Tiangong-2 and other spacecraft, mak-
ing a positive contribution to mitigating
space debris.

has been made in the searchand
tracking of near-Earth objects and in data
analysis. A basic space climate service sys-
tem is now in place, capable of providing
services in space climate monitoring, early
warning, and forecasting, and is providing
broader applications.

In the next five years, China will continue
to expand its space environment govern-
ance system. It will:

Strengthen space traffic control;

Improve its space debris monitoring sys-

Complete R&D on the key of
Chang’e-8, and work with other countries,
international organizations and partners to
build an international research station on
the moon;

Launch asteroid probes to sample near-
Earth asteroids and probe main-belt com-

ets;

Complete key technological research on
Mars sampling and return, exploration of
the Jupiter system, and so forth;

Study plans for boundary exploration of
the solar system.

5. Space Launch Sites and Telemetry,

Adaptive improvements have been com-
pleted at the Jinquan, Taiyuan and Xichang
launch sites, with new launchpads installed
at Jiuguan for the commercial launch of lig-
uid fuel rockets, and the Wenchang Launch
Site entering service. China has formed a
launch site network covering both coastal
and inland areas, high and low altitudes,
and various trajectories to satisfy the launch
needs of manned spaceships, space station
modules, deep space probes and all kinds of
satellites. In addition, its first sea launch site
Thas begun operation.

(2) Space TT&C

China’s leap from cislunar to interplane-
tary TT&C communications, with growing
space-based TT&C capacity, represents a
significant progress. Its space TT&C net-

ily, send into space
manned carrier rockets and Ingh -thrust
solid-fuel carrier rockets, and speed up the
R&D of heavy-lift launch vehicles. It will
continue to strengthen research into key
technologies for reusable space transport
systems, and conduct test flights accord-
ingly. In response to the growing need for
regular launches, China will develop new
rocket engines, combined cycle propul-
sion, and upper stage technologies to
improve its capacity to enter and return
from space, and make space entry and exit
more efficient.

. Infrastructure
(1) Satellite remote-sensing system
‘The space-based section of the China High-
resolution Earth Observation System has

‘mercial application, and build a second-gen-
eration data relay satellite system;

Study and research navigation-commu-
nu:alluns lm&grauon, low-orbit augmenta-

across the globe; ‘work has ﬁm]mwad to form an integrated
Build a satellite net-  Spa TT&C network providing
‘work with high and low orbit jon,  security, quick response, flexible
ion  test ites for com-  access, efficient and div i

tem, cata da and early warning
services;

Conduct in-orbit maintenance of space-
craft, collision avoidance and control, and
space debris mitigation, to ensure the safe,
stable and orderly operation of the space

Su‘e’ngﬂmn the protection of its space
activities, assets and other interests by
boosting capacity in disaster backup and

Study plans for building a nw -Earth
object defense system, and increase the
capacity of near-Earth object monitoring,
cataloging, early warning, and response;

Build an integrated space-ground space
climate monitoring system, and continue to
improve relevant services to effectively
respond to catastrophic space climate
events.

IIL Developing and Expanding
Space Application Industry

“To serve the economy and stx:mty, China
has appli-
cation of its satellites and space technology,
growing the industry toward greater effi-
ciency.

1. Boosting Public Services with
Satellites

‘The service capacity of satellite applica-
tions has markedly improved. The signifi-
cant role of satellites is seen in the
protection of resources and the eco-envi-
ronment, disaster prevention and mitiga-
tion, management of emergencies, weather

ces. TT&C missions of the Shenzhou and
Tiarzhou spacecraft series, Tianhe core
module, Chang'e lunar probe series, and
Tianwen-1Mars probe have been completed
TT&C station networks for

the next-

generation BeiDou Navigation Satellite

Systemn, and develop a more extensive, more

integrated and smarter national position-
ing, navigation and timing (PNT) system;

Continue to improve the ground systems

for remote-sensing, communications and

3. Manned Spaceflight

commercial satellites are growing quickly.
In the next five years, China will strength-

en unified technical standard-setting for its

space products, and on this basis will:
Furtheradapt the existing ite sys-

and climate change response,
and also felt in social management and pub-
lic services, urbanization, coordinated
regional development, and poverty eradica-
tion. The space industry helps to improve
people’s lives.

The satellite remote-sensing system has
been used by almost all departments at
national and provincial levels to conduct
emergency mommnng of over 100 major
and natural disasters around

tem to better serve most launch missions,
and make launch sites smarter, more relia-
ble and more cost-effective to support high-
intensity and diversified launch missions;
Build il and launch

The Tianzhou1 cargo has
docked with the Earth-orbiting Tiangong-2
Y. With inkey

technologies for cargo transport and in-or-
bit propellant replenishment, China has

been largely completed, enabling high-spa-
Hal high temporal

high-spectrum-resolution Earth observation.
China now provides improved land observa-
tion services, having launched the Ziyuan-3
03 Earth resources satellite, the Huanjing
Jiam.rWZB satellites for

the second phase of
its manned spaceflight project.

The launch of the Tianhe core module
‘marks a solid step in building China’s space
station. The Tianzhou-2 and Tianzhou-3

sites to meet different commereial launch

needs;

Improve the space TT&C network in
terms of organization, technology and
methodology, grow the capacity to utilize
and integrate space- and ground-based
TT&C resources, and build a space TT&C
network providing ubiquitous coverage and
connections;

progn

cargo and the 12 and

disaster a high mul-
timode imaging satellite, a hyperspectral
observation satdlne anda I'l]].l'l]bﬂ‘ of com-
‘mercial remote-

13 manned together
‘with the Tianhe core module to which they
havedmm form an assembly in steady
have worked in

In ocean observation, China is nowable to
view multiple indexes of contiguous waters

entific and technological in the
space industry, major space
Programs, original innovation,

optimizes the environment for innovation,
achieves industrial production as early as
possible, and grows China's independent
capacity to build a safe space industry.

= Coordination and efficiency

China adopts a holisticapproach in build-
ing its space industry. It mobilizes and
guides different sectors to take part in and
contribute to this key industry, and coordi-
nates all relevant activities under an overall
plan. It ensures that technology plays a
greater role in promoting and guiding space
science and applications, and it facilitates
the growth of new forms and models of busi-
ness for ¥. Th
raise the quahtyand overall performance of
China's space industry.

= For peaceful purposes

China has always advocated the use of
outer space for peaceful purposes, and
Opposes any attempt to turn outer space
into a weapon or battlefield or launch an
arms race in outer space. China develops
and utilizes space resources in a prudent
manner, takes effective measures to protect
the space environment, ensures that space
remains 1 and clean.

imto

globe on all scales, with high-res-
olution images from the Haiyang- 1C,'1D sat-
ellites and the Hai -

China’s space station, performing extrave-
‘Thicularactivities, in-orbit maintenance, and

G/

Chinaks ability to observe the g}oha}
atmosphere has anmeved a sugmﬁuam
increase. Its

the and manage-
ment of the national space system for great-
er efficiency;
Strengthen the deep-space TT&C commu-
nications network to support missions
probing the moon and Mars.

scientific experiments. 6. Experiments on New Technologles
Inﬂ]enzxtﬁveym (:nmamummmug China has launched a number of new
its manned technological test satellites, and tested new

pnrlect Itplans to: platform
Launch the Wentian and of new- satel

4A/4B meteorological satellites in ﬂle Beo-
stationary orbit are able to perform all-
weather, precise and uninterrupted
-atmospheric monitoring and disaster moni-
toring to boost response capability. The suc-
cessful launches of Fengyun-3D/3E
satellites enable coordinated morming, aft-
ernoon and twilight monitoring, and the
Fengyun-2H satellite provides monitoring
services for countries and regions partici-
pating in the Belt and Road Initiative.

‘With further improvements to the ground
system of its remote-sensing satellites, Chi-
na is now able to provide remote-sensing
satellite data receiving and quick processing
services across the world.

exp

modules, the Xuntian space
telescope, the fi

lites, very hagh throughput satellites’ tele-
payload, Ka-band

and the Tianzhou cargs
Complete China’s space station and con-
tinue ‘build a space laboratory
on board, and haveasnnnauuonlung -term
assignments I'4 scien-
tific experiments and maintenance;
Continue studies and research on the
plan for a hu.man Tunar landing, develop

for: tellit d high-
speed laser communications, and new elec-
tric propulsion.

In the next five years, China will focus on
new technology engineering and applica-
ton, conduct in-orbit tests of new space
materials, devices and and test

the country. It provides services to tens of
thousands of domestic users and over 100
countries, having distributed over 100 mil-
lion scenes of data.

‘The communications and broadcasting
satellite network has made direct services
available to over 140 million households in
China’s rural and remote areas, provided
returned data for over 500 mobile phone
base stations, and ensured efficient emer-
gency communications during the respons-
es to the forest fire in Liangshan, Sichuan
provinee, to the heavy rainstorm in Zheng-
zhou, Henan province and to other major
disaster relief work.

‘The BeiDou Navigation Satellite System
has guaranteed the safety of over seven
million operating vehicles, provided posi-
tioning and short message communica-
tion services to over 40,000 seagoing
fishing vessels, and offered precise posi-
tioning services for the freighting of sup-
plies and tracking of individual movement
for COVID-19 control, and for hospital con-
struction.

In the next five years, under the over-
arching goal of building a safe, healthy,
Dbeautiful and digital China, we will intensi-
fy the integration of satellite application
with the development of industries and
regions, and space information with new-
generation information technology suchas
big data and Internet of Things. We will
also exteml the integrated application of

ing satellite data on land,

new technologies in these areas:
Smart. f

new-| manned and
research key technologies to Iay a founda-
cislunar

o
Space mission extension vehicle;

tion for exploring and
space.

4. Deep Space Exploration
(1) Lunar exploration

(2) Satellite and broad-
casting system
China has made steady progress in devel-

ing satellite network, which now covers
more areas with greater capacity. The
Zhongxing-6C and -0B satellites

hi Telay
through the Quegiao satellite, the
Chang'e-4 lunar probe performed humani-
1y's first soft landing on the far side of the
moon, and conducted roving exploration.
The Chang'e-5 lunar probe brought back
1,731 g of samples from the moon, marking

In-orbit service and maintenance of
spacecTaft;
Space debris cleaning.

ocean and meteorology, advance the con-
struction of infrastructure for integrated
application of the BeiDou Navigation Satel-
lite System, satellite communications, and
the ground communications network, and
improve our capacity to tailor and refine
professional services. All these efforts will
help to achieve the goals ufpeakm,gfamﬂn

7. Space
‘With a growing database, China’s space
debris monitoring system is becoming more

dioxide and carbon
revitalize rural areas, and to realize new-
type urbanization, coordinated develop-

capable of collision warning and space ment between regions and eco-
event and response, progress.
ensuring the safety of in-orbit

In compliance with the Space Debris See page 7
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2. Space Application Industry

The commercial use of satellite technolo-
gy is thriving, which expands the applica-
tions ma.rlm for g'mmlmems, enterprises
and i gmup

space enterpri

and realizing industrialized largescale
operation. A variety of products and services
such as high-accuracy maps using remote-
sensing data, full dimensional images, data
processing, and application software are
improving the service to users in transport,
e-commerce, trading of agricultural prod-
ucts, assessment of disaster losses and
insurance claims, and the registration of
real estate.

The ability to commercialize satellite
communications and broadcasting servi-
ces has further improved. Four 4K Ultra
HD television channels in China were
launched and TV viewers now have access
0 over 100 HD channels. Internet access is
also avmlable on board ocean vessels and

grams such as the satellite for space gravita-
tional wave detection, the Einstein Probe,
the advanced space-based solar observato-

(China will optimi Tik of the

and indiverse

forms and at various levels in accordance
e o :

spaﬂa industry in tha national mdlmrial
nd guide

Iy, th solar
wind and magnetosphere interaction, and
the high precision magnetic field measure-
ment satellite, focusing on the subjects of
the extreme universe, ripples in time and
space, the panoramic view of the sun and
the Earth, and the search for habitable
planets. China will continue to explore
frontier areas and research into space
astronomy, heliospheric physics, lunar and
planetary science, space Earth sciences,
and space physics, t0 generate more origi-
nal scientific findings.

2. Sclence Experiments in Space

‘With the help of the Shenzhou spacecraft
series, the Tiangong-2 space laboratory, and
the Shijian-10 satellite, China has achieved
in

ingenterpr in satelli
tion and the transfer and transformation of
space technologies.

5. Promoting Law-Based Governance

To promote law-based governance of the
space industry, China will speed up the for-
‘mulation of a national space law and estab-
lish a legal system with this law at the mna
This will i nd

2. Major Achievements
Since 2016, China has signed 46 space
ar dum:
of understanding with 19 countries and
regions and four international organiza-
tions. It has actively promoted global gov-
ernance of outer space, and carried out
international cooperation in space science,
and ‘through bilater-

Tegulations on satellite navigation,
strengthening the management of satellite

al and multilateral mechanisms. These
measures have yielded fruitful results.

mavigation activities, revis for
the registration of space objects, and regu-
lating the sharing and use of space data
and the licensing of civil space launches. It
‘will also include studying and formulating
Tegulations on the management of satellite

mammalian
space and in-orbit ver ‘the worlds

and orbit resources, and
AT ing the ion, coordina-

first space cold atom clock, expanded the
understanding of the mecha.msms ‘behind

Tiantong-, a satellite
mobile communication system, is in com-
mercial operation.

The satellite navigation industry has wit-
nessed rapid growth as evidenced by sales
of over 100 million chips compatible with
the BeiDou system. Its industrial applica-
tions have been widely introduced into
mass consumption, the sharing economy,
and daily life. Achievements in space
nology have helped traditional industries
transform and upgrade, supported emerg-
ing industries such as new energy, new
materials and protection,

par in ty, puIver

tion and registration of these resources to
safeguard the countrys legitimate rights
and interests in this regard. Chma has
AT research on il

ized
tion, and achieved research findings in
space science of international standing.

In the coming five years, China will make
use of space experiment platforms such as
the Tiangong space station, the Chang'e
Tunar probe series, and the Tianwen-1 Mars
probe to conduct experiments and research
on biology, life, medicine, and materials, to
expand humanity’s understanding of basic
science.
V.Modernizir

enabled new business models such as smart
cities, smart agriculture and unmanned
driving to grow, making a great contribu-
tion to building China's strengths in science
and technology, manufacturing, cyberspace
and transport.

In the next five years, China’s space indus-
try will seize the opportunities presented by
the expanding digital industry and the digi-
tal transformation of traditional industries,
to promote the application and transfer of
space technology. Through innovative busi-
ness models and the deep integration of
space application with digital economy,
more efforts will be made to expand and
extend the scope for applying satellite
remote-sensing satellite communica-
tions technologies, and realizing the indus-
trialized operation of the BeiDou
Navigation Satellite System. This will pro-

‘The Chinese government has been pro-
active in developing the space industry,
through policy measures and well-thought-
out plans for space activities. Better align-
ment between a well-functioning market
and an enabling government gives full play
to the roles of both, endeavoring to create a
favorable environment for the growth of a
high-quality space industry.

1. Enhancing Innovation

In order to create a new configuration in
which the upper, middle and lower industri-
al chains are coordinated, and large, small
and medium-sized enterprises advance in
an integrated way, China is building a strate-
gic force of space science and

space law, and actively participated in for-
mulating International Telecommunica-
tion Union standards and international
Tules regarding outer space, maintaining
the international order in outer space
‘based on international space law, and con-
tributing to a fair and reasonable global
gOvernance system for outer space.

6. Strengthening Team-Building
China will step up its efforts to become a
world center for talent and innovation in
space science, and create favorable condi-
tions for the development of professionals
and the expansion of their ranks. It will
improve the personnel training mechanism
— fostering a pool of strategic scientists,
leading and young scientists, and teams
‘with strong innovation capacity, and culti-
vating a large number of outstanding -
neers, top technicians championing fine
and visionary

‘with a sense of social responsibility. China
will improve its personnel management
mechanisms to regulate and guide the
rational flow of professionals. It will also
upgrade incentives with greater rewards
and stmn.gm' supmn, and Etrmgth-en spe-
ies to cultivate

encouraging original innovation by
research institutes and bringing together
enterprises, universities, research institutes

high-qual-
ity products and convenient services for all
industries and sectors and for mass con-
sumption. New business models for upscal-
ing the space economy such as travel,
biomedicine, debris removal and experi-
ment services will be developed to expand
the industry.

IV. Research on Space Science
China’s research on space science focuses
on scientific questions such as the origin
and evolution of the universe, and the rela-
tionship between the solar system and
humanity. It has launched programs to
explore space and conduct

andend in creating and applying new
technologies. A technological innovation
alliance is emerging in key areas of space sci-
ence.

‘A number of major spaceand science pro-
Jjects are in place to promote the leapfrog
development of space science and technolo-
gy, which spearheads overall technical
advances.

China is making forward-looking plans
for strategic, fundamental and technologi-
cal breakthroughs in space science — it is
tion information technology in the space
seclor, and accelerating the engineering

advanced research on basic theones, and
incubated major research findings.

1. Research on Space Science

(1) Space astronomy

The Dark Matter Particle Explorer
(DAMPE) Satellite obtained the precise
measurements of the enengy spectra of cos-
mic ray electrons, protons and the GCR
helium. The Huiyan (Insight) Hard X-ray
Modulation Telescope was successfully
; it has since discovered the
strongest magnetic field in the universeand
obtained a panoramic view of the black hole
binary explosion process. The Xihe obser-
vation satellite was successfully launched,
‘which nlmmerl multiple solar spectroscop-
icimages the H
‘waveband.

(2) Lunar and planetary science

Led by its lunar exploration program, Chi-
na has achieved significant advances in the
comprehensive surveying of the moon's
geology and subsurface structure, in dating
the lunar magmatic activity, and in analyz-
ing its mineralogical features and chemical
elements. In planetary exploration, China
‘Thas built a deeper understanding of the geo-
logical evolmzon of Mars by conducting

lysis of its and soil and

ofadvanced ially revo-
Tntionary technologies.

The secondary development of space
technologies will be further reinforced to
put research findings into industrial pro-
duction and boost the economy.

2. Strengthening Basic Industrial

The space industry will continue to
improve its integrated and open industrial
system comprising system integrators, spe-
cialized contractors, market suppliers, and
public service providers, and covering all
links from research to production.

“To strengthen the industrial and supply
chains of its space industry and transform
and upgrade the basic capabilities of the
industry, China will optimize the industrial
structure and upgrade R&D, manufactur-
ing, launch operations, and application ser-
vices, further integrate industrialization
with erarmatian technology, and build

ion lines, and

institutes.

3. Expanding Application

China will improve the policies for i mssax.—
ellite: industry,
nahng publu: interest and market demand,

the composition of its rocks.
(3) Space Earth sciences

obtain data on and build models of the global
geomagnetic field and the in situ data of ion-
csplmrapammemm A high-precision global

nd resources, unifying
data and product standards, and streamline
the channel for sharing and utilization. It is
committed to improving satellite applica-
tion services with unified standards and
customized choices.
China will move faster to grow its satellite
applimﬁm] market, where various mrket

clalty
a rese'rveibmeofaemspace personnel.

7. Promoting Space Education and
‘Culture

China will continue to hold events to cele-
brate its Space Day, promote education on
space knowledge and culture during World
Space Week and National Science and Tech-
nology Week, and through Tiangong Class-
Toom and other platforms, and promote the
cutture and spirit embodied in the develop-
ment of the atomic and hydrogen bombs,
nussnlss, man-made satellites, manned

lunar probes and the BeiDou
Navigation Satellite System in the new era.
‘The goal is to inspire the nation, especially
the young people, to develop an interest in
science, to create and explore the unknown,
and to increase scientific knowledge among
the general public.

China will protect its major space heri-
tage and build more space museums and
experience parks to popularize space sci-
ence and provide education. It will encour-
age the creation of spacerelated literary
‘and artworks to promote space culture.

VL International Coaperation
Peaceful de

(1) Global of outer space

China participates in consultations on
issues such as the long-term sustainability
of outer space activities, the development
and utilization of space resources, and the
prevention of an arms race in outer space.
‘Together with other parties, it has proposed
discussions on space exploration and inno-
vation, and advanced the Space2030 Agen-
da of the UN.

China supports the work of the Befjing
office of the United Nations Platform for
Space-based Information for Disaster Man-
agement and Emergency Response, and has
participated in the activities of the [nterna-
tional Committee on Global Navigation Sat-
ellite Systems in an in-depth manner. It has
Joined international mechanisms such as
the Space Missions Planning Advisory
Group and the International Asteroid Warn-
ing Network.

APSCO, and supports the

with the European Space Agency, Argenti-
na, Namibia, and Pakistan.

(5) Space technology

Together with relevant partners China
has develnped and successfully launched

and the Ethiopian Remote-Sensing Satel-
lite. It
lites (8S85) for APSCO. It is jointly developing
the MisrSat-2 remote-sensing satellite.

China completed the in-orbit delivery of
the Pakistan Remote-Sensing Satellite
(PRSS), Venezuelan Remote-Sensing Sat-
ellite (VRSS-2), Sudan Remote-Sensing Sat-
ellite (SRSS1), and the Algerian
Communications Satellite (Alcomsat-1).

China has provided satellite carrying or
launching servilm for countries including
Sandi Arabia, Pakistan, Argentina, Brazil,
Canada, and mebﬂurg

China has conducted space product and
technology cooperation with countries
including Russia, Ukraine, Belarus, Argenti-
na, Pakistan, and Nigeria.

China has helped developing countries
boost their space science and research. It
has i nd

a
infrastructure with countries including
Egypt, Pakistan and Nigeria. It has pressed
ahead with the construction of the Belt and
Road Initiative Space Information Corridor,
and opened (Zmna.k space facilities to devel-

oping countri
(6) Space apphratmns

Development Vision 2030.

China has established an emergency sup-

Chmaplayssmm}easmahmtmumryuf ponmeclumsmforduasmprevanﬁ.unand
users of the Fen-

gyun and data from

China’s satellites have been

China has

exchanges on space debris, long-term sus-
tainability of outer space activities, and oth-
er issues through mechanisms such as the
Space Debris Work Group of China-Russia

Cooperation Sub-committee and the
Sino-US Expert Workshop on Space Debris
and Space Flight Safety.

China supports the activities of interna-
tional organizations such as the Interna-
tional Telecommunication Union, Group on
Earth Observations, Inter-Agency Space
Debris Coordination Committee, Consulta-
tive Committee for Space Data Systems,
International Space Exploration Coordina-
tion Group, and the Interagency Operations
Advisory Group.

(2) Manned spaceflight

China has carried out gamma-ray burst
polarization monitoring research with the
FEuropean Space Agency on the Tiangong-2
space kboratory, conducted human body
medical research in a micro-gravitational
environment with France during the Shemz-
hou-11 manned spaceflight mission, carried
out joint CAVES training and maritime res-
cue drills with the European Astronaut Cern-

tre.

China has completed the selection of the
first batch of international space science
experiments to be conducted on the Chinese
space station, and conducted technological
cooperation and exchanges with Germany,
Italy and Russiza on space science experi-
ments and the development of space station
sections.

(3) BeiDou Navigation Satellite System

China has coordinated the development
of China’s BeiDou Navigation Satellite Sys-
tem and the United States’ Global Position-
ing System, Russia's GLONASS system,
and Europe’s Galileo system. It has carried
out in-depth cooperation with them in the
fields of compatibility, interoperability,
monitoring and assessment, and joint

utilization of outer space are rights equally
enjoyed by all countries. China calls on all
‘countries to work together to build a global
community of shared future and carry out
in-depth emhangm and cooperation in out-
er b: ‘equality, mutual ben-

China has pressed ahead with interna-
tional standardization of the BeiDou sys-
tem, which has been included in the
standard systems of the International Elec-
lrobechmcar Oum.mnssiun and many other

widely used in 121 countries and regions.
China has signed cooperation agreements
for the BRICS Remote-Sensing Satellite Con-
stellation, cooperated with the European
Space Agency on Earth observation satellite
data exchange, and built the China-ASEAN
Satellite Information Oﬁhore Service Plat-
form and the Saieﬂﬂ.e[hta—

build the Lancang-Mekong Space Informa-
tion Exchange Center.

China has built satellite data receiving
stations with countries including Bolivia,
Indonesia, Namibia, Thailand and South
Africa.

China actively participates in the mecha-
nism of the International Charter on Space
and Major Disasters, providing satellite
remote-sensing data totaling 800 scenes
and adding eight new on-duty satellites
(constellations) to the satellite system,
thereby improving the international com-
munity’s capacity for disaster prevention
China actively provides satellite emergen-
cy monitoring services. It has initiated
emergency monitoring in response to 17
major disasters in 15 countries. For instance,
inresponse to the severe drought in Afghan-
istan and the dam collapse in Laos in 2018,
and to the cyclone that struck Mozambique
in 2019, it provided monitoring services for
the authorities of affected countries.

China released its GEO Strategic Plan
2016-2025: Implementing GEOSS. It served
as the rotating chair of the Group on Earth
Observations in 2020 and promoted the
construction of a global Earth observation
system.

China participates in the international
Space Climate Observatory platform, pro-
moting China's best practices in space tech-
nology to address climate change, and
facilitating international cooperation on
space climate observation.

(7) Space science

Using science satellites including
Wukong, Mozi, Shijian-10, and Insight, Chi-
m has conducted joint scientific research

efit, peaceful utilization, and inclusive
development.

1. Basic Policles

China’s basic policies on international
‘exchanges and cooperation are as follows:

Safeguarding the central role of the Unit-
‘ed Nations in managing outer space affairs;
abiding by the Treaty on Principles Govern-
ingthe Activities of Statesin the E

in as
civil aviation, maritime affairs, internation-
al search and rescue, and mobile communi-
cations.

China has increased the BeiDou syswmh

with countries including
Smtzer}am] Italy, Austria, the United King-

dom, and Japan.
China codeveloped and successfully
Iaum:hed the China-Ttaly Electromagnetic
E Satellite. It has

global service rapamty by
Dou forum Mth

the joint of the

the League of Arab States and the African
Union, completing the first overseas BeiDou
center in Tunisia, and ing satellite

Sino-European Panoramic Imaging Satel-
lite for Solar Wind and Magnetosphere
gt = -

‘with countries such

«and Use of Outer Space, Including the Moon
and Other Celestial Bodies; upholding the
guiding role of relevant UN principles, dec-
larations and resolutions; actively partici-
pating in the formulation of international
Tules regarding outer space; and promoting
greater sustainability of space activities;
international

as Pakistan, Saudi Arabia, Argentina, South
Africa, Algeria, and Thailand.

(4) Deep-space exploration

China launched the international lunar
research station project together with Rus-
sia, and initiated the Sino-Russian Joint
Data Center for Lunar and Deep-space

‘and cooperation on space science, technolo-

£y and application; working together with

the international community to provide
nd ser 5 il

using the data
from the Ch.lnese Global Camm] Dioxide
Satellite,

is shared globally free of any charge.

(4) Space physics

With the help of Mozi, the world’s first
quantum communication satellite, China
has carried out experiments on satellite-
based quantum teleportation and entangle-
ment distribution over 1,000 kilometers, on
gravitational induced decoherence of quan-
tum entanglement, and on entanglement-
based secure quantum cryptography over
thousand kilometers with no trusted relay.
Tthas alsolaunched the Tafji- lanr]'l“}am]m F1

demdud.snymaa}.mg am]]u‘al
models, China is fostering a “space plus”

ing to global efforts to address common
challenges;

industrial and

international space coop-

ing strategic industries related to space.

4. Encouraging Commercialization
China has

‘eration that is based on common goals and
serves the Belt and Road Initiative, a.m‘l
ensuring ﬁlat the spane industry benefit

It is working with Russia to
coordinate Chang'e-7's lunar polar explora-
tion mission with Russias LUNA-Re-
source-1orbiter mission.
In the Chang'e-4 lunar exploration mis-
sion China cooperated with Russia and the
Space Agency on engineering
technology, and with Sweden, Germany, the
Netherlands and Saudi Arabia on payloads.
It has launched international onboard pay-
load cooperation in the Chang'e-6 lunar

COI-
fts space industry. it will d

the Ties, espe

the scope of government procurement of
space products and services, grant relevant
enterprises access and sharing rights to
major scientific research facilities and equip-
ment, and support these enterprises in join-
ing the R&D of major engineering projects. It
vill i ive li ‘market acoess

In the next five years, China will continue
‘with the research and development of pro-

to space activities, to ensure fair competition
and the orderly entry and exit of participat-
ing enterprises.

clally: munmes

Supporting the Asia-Pacific Space Coop-
eration Organization (APSCO) to play an
iy

mission.

In the Tianwen-1 mission, China’s first
Mars exploration project, China cooperated
‘with the European Space Agency on engi-

iportant role, weight pel
ation under the BRICS and Group 20 mech-
anisms and within the framework of the
‘Shanghai Cooperation Organization;

Encouraging and endorsing the efforts of
domestic research institutes, enterprises,
institutions of higher learning, and social
organizations to engage in international

neering and with Austria and
France on payloads. It has established a
Mars probe orbit data exchange mechanism
with the United States, and launched inter-
national onboard payload cooperation in its
asteroid exploration mission.

In the fields of lunar and deep-space
exploration, China cooperated on TT&C

lite, and China-Italy Electromagnetic Mon-
itoring Experiment Satellite 02. It has
Jjoined countries including Italy and Ger-
many in developing and calibrating the
payloads of satellites such as the advanced
space-based solar observatory, Einstein
Probe, and enhanced X-ray timing and
polarimetry observatory.

Using the China-Brazil Joint Laboratory
for Space Weather, it co-built the space envi-
ronment monitoring and research platform
for South America.

(8) Personnel and academic exchanges

China has taken part in the activities
organized by the International Astronauti-
cal i jonal C i
Space Research, International Academy of
Astronautics, and International Institute of
Space Law. It has hosted the 2017 Global
Space Exploration Conference, the 13th
Meeting of the International Committee on
Global Navigation Satellite Systems, the
United Nations/China Forum on Space
Solutions: Realizing the Sustainable Devel-
opment Goals, the Wenchang International
Aviation and Aerospace Forum, the Zhuhai
Forum, the International Summit on BDS
Applications, and the Fengyun Satellite
User Conference.

See page 8



China has helped developing
countries  train  professionals.
Through the Regional Centre for
Space Science and Technology Edu-
cation in Asia and the Pacific (China)
(Affiliated to the United Nations), it
has trained almost 1,000 space-in-
dustry professionals for more than
60 countries, and established ﬂle

exchanges and cooperation in the
following key areas:

(1) Global governance of outer
space

‘Under the framework of the Unit-
ed Nations, China will actively partic-
ipate in formulating international
Tules regarding outer space, and will
work together with other countries
2 i

tions of microgravity.

(5) Space technology
China will support cooperation on

logical satellites, support the provi-
sion of data from the China-France

in
astronaut selection and training,
joint flights and other fields.
(3) BeiDou Navigation Satellite
System
‘China will continue to participate
in the activities of the UN's Interna-

longurm mmjmhﬂﬂy of outer

Sino-

China indis-

‘tional Ct ‘on Global Naviga-
tion Satellite Systems and promote
the establishment ota.mrandm-
sonable satellite

Tt will complete the joint research

Objects Monitor), and the Chma{mf

O Satellite to the World
Meteorological Organization, and
promote global sharing and scientif-
ie obtained

solar burst activities and their influ-
ence, and spatial gravitational wave.
(8) Personnel and academic

China will conduct personnel

Zhanghengl, Chinas seismo-elec-
uumagmicmuiw.

Iy Hect

Experiment Satellite 02. It will press
ahead with in

mmdthemandﬂmﬂh]iﬂa
Space Corridor, and

follow-up
the China-Brazil Earth Resources

Russian Technical Universities. It
has also

cussions on international issues and
the

exchanges in remote-sensing and
navigation technology through the
other channels.
Chunl’laspmn'umd
mn:hammmeﬁalﬂs
of

of relevant mecha-
nisms, such as those in the fields of

China will actively improve com-
patibility and interoperability of
global satellite navigation systems
suchas the BeiDou Navigation Satel-
lite System and other such systems
as well as satellite-based augmenta-

navigation through the Chlnam
i Meeting,

the China-EU-ESA Dialogueon Space
Technology Cooperation, and the
Dmmnﬂogzmme—ajdmgn‘ﬂer-

and comprehensive governance, con-
duct dialogue with Russia, the United
States and other countries as well as

China will prioritize

China will engage in

strengthen cooperation on the apph-
cation of remote-sensing, navigation,
and

on space TT&C support. It will con-
tinue to cooperate with the Europe-
an Space Agency in the field of TT&C

and exchanges, and share with oth-
ers mature solutions, on the applica-
tion of the BeiDou Navigation
Satel]tte System, merehy boostmg

China will press ahead with the
construction of the data-sharing ser-

construc-
tion and application of the BRICS

China will participate in the con-
struction and use of the Space Cli-
‘mate Observatory.

Hmandlajmx:hvmlﬂm,ungmmm

of Science and Technology of China.

3. Key Areas for Future Coop-
eration

In the next five years China will
be more open and active in broad-
ening bilateral and multilateral
cooperation mechanisms, and will
engage in extensive international

relevant
on outer space governance, and
actively support the construction of
APSCO’ space science observatory.
(2) Manned spaceflight
China will employ its space sta-
tion to conduct space-based
astronomical observations, Earth
science and research, and space
science experiments under condi-

facilitiesa and on oth-
er related items.
It will gve priority to developing

partners to participate in the research
and-mtrummofﬂmslaﬁmataw

satellites for Paki-
stan and to cooperating on the con-
struction of the Pakistan Space
Center and Egypt’s Space City.

(6) Spacea

fields of asteroid and interplanetary
exploration.

China will promote global applica-
tion of data from Chinese meteoro-

[

By means of the deep-space explo-
ration project, and using extraterres-
trial samples and exploration data,
China will conduct joint research in
fields such as the space environment
and planetary origin and evolution.
Through the United Nations scien-
tific data obtained by the Change 4

and training in the space
industry.
China will hold high-level interna-
tional academic exchange conferen-
cesand forums.

Conclusion

In today’s world, a growing num-
ber of countries are seeing the
importance of space and are invest-
ing more on their space programs.
The space industry around the
‘world has entered a new stage of
rapid development and profound
transformation that will have a
major and far-reaching impact on
‘human society.

At this new historical start
toward a modern socialist country,
China will accelerate work on its
space industry. Guided by the con-
cept of a global community of
shared future, it will work actively
‘with other countries to caITy out
imematinmj space exchanges and

jon, safeguard outer space
securlw, anr] strive for long-term

satellite will be
international community.

China will boost joint R&D on
space science satellites and research
subjects such as dark matter particles,

the

inactivities related to
outer space. By doing so, China will
contribute more to protecting the
Earth, improving people’s well-be-
ing, and serving human progress.
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