Kangerlussuaq, Greenland

In May 2017, Beijing Normal University (BNU) [t
UMYEK2#], Greenland Tele-Post and the Greenland
Institute of Natural Resources held a launch ceremony for
the Greenland Satellite Ground Station [#%[% == 112
[f737] in Kangerlussuaq [ 556 & 7 EUI% ], Greenland 3%

In addition to the Kangerlussuaq station, BNU plans to
build a remote sensing satellite ground station in Nuuk,
the capital of Greenland. It is unclear if this is related to
the Kongsberg satellite ground station in Nuuk.*** These
satellites will help support not only the Beidou satellite
navigation system but also China’s larger ambitions for - pgejjing Normal University launches second arctic satellite
the Arctic.’®® One of the participants, Cheng Xiao [#£ ground station in Greenland
%] (second from the left in the photo above), is the Dean
of BNU’s Institute of Global Change and Earth System.*

According to an article in S&T Daily, part of the impetus for the project was China’s reliance on U.S. satellite
data when China’s nuclear-powered icebreaker Xuelong [Z5 ] was trapped in Arctic ice in January 20143 To
reduce this reliance and further Chinese scientific studies, China plans a constellation of 24 small satellites to pro-
vide continuous coverage. This will be later supplemented by high-orbit synthetic aperture radar satellites, with
the overall project slated for completion by 2030. Chinese scientists, for example, note that the U.S., Europe, and
Canada have achieved large-scale continuous observation of the Arctic and that existing polar-orbiting satellites
(such as the Fengyun satellites) cannot provide the same type of observations.

China’s current satellites, including the ZY-03, Gaofen-3, and Fengyun weather satellites, do not provide suf-
ficient observations or at a sufficiently detailed level to complete necessary scientific projects.>® In December
2019, China launched the BNU-1 satellite [#Ki# . 2; lit. “Ice Road Satellite”] built by BNU to conduct polar
research.

BNU hopes to build follow-on stations in Antarctica as more polar monitoring satellites are deployed.*®

Scientists at BNU are spearheading a so-called “Tri-polar Environment and Atmosphere Scientific Plan,” often
shortened to “Tripolar plan” [ =# 11 %/], which involves studying both poles as well the Tibetan plateau [ i,
1% Ji], which are major indicators of climate change. Satellites deployed as part of the plan are meant to augment
the data collection capabilities of existing Gaofen and Fengyun Earth-observing satellites.
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Additional Polar Sites

In addition to the sites in Sweden and Greenland, China has established research stations near both poles that
may be upgraded to communicate with satellites in polar orbits.*”

Arctic
Canada - Inuvik Satellite Station

Data from a joint Chinese-French Oceanography Satellite (CFOSAT) is downlinked to the Inuvik Satellite
Station in northern Canada and Kiruna in Sweden.’”! Chinese scientists have also expressed interest in establish-
ing a polar research station in Canada.’”

Finland

In April 2018, the Institute of Remote Sensing and Digital Earth of the Chinese Academy of Sciences [H
Bler B B ERFT] and Finland signed a “Sino-Finnish Arctic Space Joint Research Cooperation Agreement”
to support cooperation in four main areas: data exchange and information services in alpine and polar regions,
satellite data downlink capabilities, scientific research and ground experiments, and personnel visits.*”?

The agreement also included plans to build an “Arctic Space Observation and Information Service Joint
Research Center” in collaboration with the Arctic Space Centre of the Finnish Meteorological Institute (FMI-
ARC) in Sodankylid [% ]} #13€] in northern Finland. The joint research center, officially inaugurated in October
2018, is positioned as the data and international network center for the alpine regions envisioned in the “Ice Silk
Road” and “Digital Silk Road” plans under the Belt and Road Initiative.’”* Russian state-controlled news agency
Sputnik cited this development as a new breakthrough in China’s quest to conquer the Arctic following its estab-
lishment of the ground station in Kiruna.*”

In September 2019, China’s Aerospace Information Research Institute of the Chinese Academy of Sciences
(AIRCAS) announced that the joint research center had been completed.’” According to AIRCAS, this devel-
opment marks an important progression of this cooperative relationship: the near-real-time download of data
through FMI-ARC will provide strong data support for scientific research and information services in the alpine
region.

Norway - Svalbard Satellite Station

China opened its first scientific research station in
the Arctic in Ny-Alesund (the Yellow River Station) in
2004.%77 The Svalbard Satellite Station, which is over
100 km away from the Yellow River Station, is a major
station for global satellite networks. Chinese actors were
alleged to have launched a cyber-attack on two U.S. sat-
ellites in October 2007 and July 2008 through the station,
but these reports have not been verified.*”

Maxar Technologies, Google Earth 2020
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Antarctica

China has built several scientific research stations in Antarctica. On various expeditions, Chinese scientific
research teams have set up radar reflectors for calibrating satellites and established a reference station [3&{fEu}]
for the Beidou GNSS.?” There are apparently plans to turn it into a fully-functional TT&C station.’®® A fifth
station is being built in the Ross Sea area under the working name “Victoria Land Newly-Built Station” [4EZ 7]
VBT ]38 Basic surveying and mapping work for this station was completed in January 2014.3%2

In her examination of China’s expanding interests and activities

Chinese Scientific Stations in Antarctica

in Antarctica, scholar Anne-Marie Brady noted that China’s draft [ 5 oat wall Station Kot
Comprehensive Environment Evaluation (CEE) for the new base [ o - o o EVT
pubhshefi n Jam(;ary 2(t)14 hlghhghtid cllm?ltet change.reszallrtcl'l; Taishan Station FIlh
space science, and remote sensing as key projects, meaning that i Zhongshan Station L

will likely play a role in space tracking or related tasks.*"?
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CONCLUSION

The size and sophistication of China’s space ground segment within China and abroad has increased signifi-
cantly. China seems on track to meet many of the milestones for the National Civil Space Infrastructure Plan, and
is now capable of providing global control, downlink, and tracking operations of objects from low Earth orbit
to deep space. This network of stations and the relationships that enable them to continue to bear fruit in terms
of deepening relationships and opening markets for Chinese space services. China will continue to place a high
value on space not only for its strategic significance but for the billions of RMB for China tens of thousands of
jobs, space-related industries are expected to create. The ground segment will play a vital role in this endeavor.

Changes in technology are also going to reshape China’s space infrastructure. There is an ongoing shift away
from large, expensive stations, as networks of small but cheap optical and radar satellite tracking stations and
radio ground stations become more popular. These stations will not reduce the need for large installations neces-
sary for deep space missions, but it will mean that China can easily build redundant and highly accurate systems
to connect space-based Internet of Things devices, downlink data, or track satellites and space debris.

Ultimately, as part of the Space-Earth Integrated Information Network Mega Project, Chinese scientists and
engineers plan to build a constellation of space-based sensors, linked by data-relay satellites that can provide
the necessary services without involving leasing or building stations abroad. While this project deserves to be
monitored because it will have important impacts on China’s economic and strategic capabilities, it must be noted
that it lags behind military programs run by the DOD and is dwarfed by commercial projects underway in the
United States.

The U.S. and its allies and partners have benefited from scientific cooperation with China, but going forward,
this must be done with a realistic understanding of China’s intentions and the real nature of the organizations to be
partnered with. Navigating the need to cooperate in space as a global commons, including sharing tracking data,
is complicated by its role as a strategic domain.

While China has, in many ways, benefitted from the opacity surrounding its space program and supporting
organizations, this study makes it clear that with even cursory research, the curtain can be pulled back. The United
States, along with our partners and allies who choose to engage with China on space issues, should, at minimum,
understand the nature of the organizations they are working with and the consequences for international norms of
a China strengthened by access to international space technology.
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APPENDIX 1: TIMELINE OF CHINA’S SPACE PROGRAM

1956 Jiuquan Satellite Launch Center (JSLC), Base 20, founded

1964/11/23 Seventh Ministry of Machine Building established to oversee space development

1965 China Satellite Maritime Tracking & Control Department, Base 23, founded; program to build China’s first
satellite (Project 651) initiated; work begins on Long March 1 based on the first two stages of the DF-4
missile

1965/6/28 Intelsat | - world’s first commercial communication satellite - begins operation

1967/6/23 Satellite Ground Tracking Department, forerunner to the Xi'an Satellite Control Center (XSCC) / Base 26,
founded

1967 China establishes the Taiyuan Satellite Launch Center (TSLC), Base 25

1970/1/30 First successful launch of a Long March 1 (CZ-1) rocket

1970/4/24 Dongfanghong 1 launched aboard a Long March 1

1970/6 China begins communications satellite project

1971/4 714 Project, China’s first manned space program established; later canceled

1972 Beijing Satellite Communications Earth Station established

1975/9 Satellite Control Center, Base 26, established

1975/11/26 China becomes the third country to successfully launch and recover a satellite

1979/12 CAS Institute of Remote Sensing Applications founded

1979/12/29 | Xichang Satellite Launch Center, Base 27, founded

1981 National Remote Sensing Center established

1981/9/20 China successfully launched a group of three satellites with a single rocket

1982/5 Seventh Ministry of Machine Building renamed Ministry of Aerospace Industry [tk Vi)

1982/10 Successful test of the JL-1, China’s first SLBM

1984/4/8 Dongfanghong 2 experimental geostationary communication satellite launched

1983 Ministry of Aerospace Industry reformed into the Ministry of Aeronautics & Astronautics Industry

1986 China Launch and Tracking Control (CLTC) established; 25-m Sheshan Observatory radio telescope
completed

1986/2/1 First practical Chinese communications satellite put in orbit

1986/12 Sino-US Scientific and Technological Cooperation Agreement signed, supporting the establishment of
first Chinese RSGS ground station

1988 China-Brazil Earth Resources Satellite (CBERS) program established

1988/9/7 Fengyun-1experimental meteorological satellite successfully launched aboard Long March 4 rocket

1990/4/7 U.S.-made Asia-1 communications satellite launched, marking China’s entry into the global space launch
market.

1992/9/21 Work begins on China’s manned spaceflight program

1993 CNSA formed from the former Ministry of Aerospace Industry
Nanshan 25-meter radio telescope built outside Urumaqi

1994 Beidou project established

1994 CLTC begins cooperating with the University of Chile’s Space Research Center

1995 Satellite Control Center moved to Xi'an

1996 Tarawa TT&C station in Kiribati completed

1996/3 Beijing Aerospace Flight Control Center established
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1997/6/10 Fengyun 2 launched

1998 General Armaments Department established

1999/10 China-Brazil Earth Resources Satellite Launched

1999/11/20 Shenzhou-1, China’s first manned spaceflight experimental spacecraft, launched from Jiuquan

2000/10/11 China and Kenya signed an agreement on the establishment of an aerospace measurement and control
station

2001/1/9 Shenzhou-2 unmanned mission

2001/4/25 National Astronomy Observatory of China founded through the merger of independent China Academy of
Sciences observatories and related organizations

2002/3/25 Shenzhou-3 unmanned mission

2002/11/29 Shenzhou-4 unmanned mission

2003/5 Beidou-1 system completed

2003/10/15 Shenzhou 5, China’s first manned spaceflight
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APPENDIX 2: CHINESE GROUND STATION COORDINATES

Stations Within China

Organization | Location

| Coordinates

China Satellite Launch and Tracking Control General Department (CLTC)

| Beijing headquarters

| 39.962253, 116.385927

China Satellite Maritime Tracking and Control Department (Base 23)

| Jiangyin, Wuxi, Jiangsu Province

| 31.942827, 120.288723

Unconfirmed Affiliation SSF Early Warning / Space Tracking Large Phased-Array Radars

LPAR, Yiyuan County [JT7§£], Shandong Province

36.024856, 118.092048

LPAR, Lin'an District [l[i*&[X], Zhejiang Province

30.286567, 119.128608

Beijing Aerospace Flight Control Center

Headquarters

40.071983, 116.256847

Xi’an Satellite Control Center (XSCC) (Base 26)

Changchun Station [{:% 4], Changchun, Jilin Province

43.725332, 125.540836

Qingdao Station [# & lll#% 3], Qingdao, Shandong Province

36.194830, 120.302880

Nanning Station [F4 7" Jl#%34], Nanning, Guangxi Province

22.888060, 108.304440

Menghai Station [##l[4%35], Menghai County, Yunnan Province

21.946553, 100.452665*

Yao'an Substation [63760 A k4 433k], Yao'an, Yunnan Province

25.489181, 101.169445*

Lingshui [BZ7K#%354], Lingshui, Hainan Province

18.439798, 109.874072

Jiamusi Station (LPAR Sub-Station), Huanan County, Heilongjiang

46.528092, 130.755276

Weinan Tracking Station [ #ll#%%}], Dongyuan, Shaanxi Province

34.467904, 109.544941

Zhanyi Station [ 7 (J#%)%4], Zhanyi County, Yunnan Province

25.638159, 103.715123

Mobile Tracking & Recovery Department [1% {4 [E[I5#5], Weinan, Shaanxi Province

34.503420, 109.416442 *

1st Mobile Station, Weinan, Shaanxi Province

34.482661, 109.487657

2" Mobile Station, Hetian, Xinjiang AR

37.164167, 79.871307 *

3 Mobile Station (main base)

42.039565, 111.534044

Deep Space Network (under Xi’an SCC)

Jiamusi, Heilongjiang Province

46.493403, 130.770409

Kashgar, Xinjiang AR

38.423420, 76.712207

Neuquén, Argentina

-38.191439, -70.149627

Jiuquan Satellite Launch Center (JSLC) (Base 20)

Jiuquan Satellite Launch Center [I4 5% A2 % 51 H1.03], Alxa, Inner Mongolia AR

40.983507, 100.206390

Secondary landing site [&% 7]

40.536242, 101.022394 *

Dashuli Radar Tracking Station [/ BT i ) 3]

40.722291, 99.992276

U/l optical tracking station [t &k ]

41.326159, 100.365313*

U/I telemetry station

41.103952, 100.279730*

Large Phased Array Radar (LPAR) Korla, Xinjiang AR

41.641194, 86.236749

Taiyuan Satellite Launch Center (TSLC) (Base 25)

Taiyuan Satellite Launch Center [AJii & % 5fH0»], Kelan County, Shanxi Province

38.848333, 111.610278

Telemetry station

38.808858, 111.611199
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Dongfang Aerospace Port [#: 77 /il K], Haiyang, Shandong Province

36.672862, 121.235374

Unit 63726 (possible) LPAR station [XL-3208" %], Kongtong Dist., Gansu Province

35.483025, 106.571871

Main radar tracking station [FH i34, Yangqu, Shanxi Province

38.016892, 112.636536

Mobile radar station, 6th dui, Yinchuan, Ningxia AR [‘7* & 4%)1]]

38.494519, 106.277348 *

Xingxian Station [>*% 53]

38.507539, 110.920224 *

Xichang Satellite Launch Center (XSLC) (Base 27)

Xichang Satellite Launch Center [/ 5 T2 & & #1.0)] Liangshan Yi Autonomous Prefecture,
Sichuan Province

28.245963, 102.028178

Niutoushan tracking station [£F-3k LRIt/ 4=k L 7 4]

28.196568, 102.069191

Tracking station

27.911767, 102.209881*

Yibin Satellite Observation and Measurement Station [E 2=l 53], Yibin, Sichuan

28.743607, 104.611790

Yibin Barracks

28.764813, 104.641389

Baita Mountain, Yibin possible auxiliary station

28.775649, 104.634663 *

Guiyang Observation Station [ FHLl%4] in Huaxi County, Guizhou

26.409398, 106.670273

Wenchang Spacecraft Launch Site (WSLC) (Under Xichang SLC)

Wenchang Spacecraft Launch Site [3 & ik & 53], Wenchang, Hainan Province

19.652510, 110.938741

Tongguling tracking station [ 04 M 1]

19.639694, 111.029314

Paracel Islands tracking station [/ 7ll[#3#4], Duncan Island

[T PR R L)

16.451586, 111.713916

Unidentified / Possible Space Tracking or Missile Instrumentation Sites

Possible (PLAAF) LPAR Hui'an, Fujian Province
(R SR T E 2 B

25.126471, 118.751507

Aerospace Information Research Institute (AIR)

Kashgar Station

39.504344, 75.930372

Miyun Station

40.451465, 116.858186

CAS National Astronomical Observatories of China [[H% k5]

Beijing Observatory Station, Miyun, Beijing

40.557929, 116.976632

Changchun Satellite Observatory [1:7 A 105 Wil k)

43.790677, 125.443823

Possible Substation

43.793982, 125.458251

Sheshan Observatory Station [#%1113], Shanghai (under Shanghai Observatory)

31.099321, 121.199758

Xinjiang Observatory Nanshan [F111]

43.471881, 87.177425

Yunnan Astronomical Observatory [EH]

25.027370, 102.795947

National Satellite Meteorological Center [[E% 255 10

National Satellite Meteorological Center Headquarters, Beijing

39.947675, 116.320940

Beijing Weather Satellite Ground Station [t 5155 1L 52 i)

40.050972, 116.276899

Guangzhou Weather Satellite Ground Station [J /155 1 & i vk

23.164589, 113.338715

Secondary location

23.243476, 113.411842

National Satellite Ocean Application Service [[E % T 27 I H 0]

Lingshui Station, Hainan

18.490251, 109.931629

State Radio Spectrum Management Center [ [E o2k Hi 8 Hi

Beijing Station

39.660041, 116.254973

Shaanxi Station

34.528998, 109.098328

Shanghai Station

30.864138, 121.582030
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Shenzhen Station

22.579901, 114.499123

Urumgi Station

43.850092, 87.554027

Yunnan Station

24.617104, 102.949126

Communications Stations

Beijing Satellite Communications Earth Station [ 77 105 i {5 i Bk il

40.050966, 116.274398

International Stations

Argentina Neuquén -38.192607, -70.148405
Australia Dongara -29.046755, 115.351077
New Norcia -31.0482, 116.191

Brazil Alcéntara Launch Center -2.334606, -44.419621
Canada Inuvik 68.319464, -133.552426
Chile Santiago Station -33.150239, -70.667962
Ethiopia Addis Ababa, Entoto Observatory 9.108695, 38.807249
France Kourou, French Guiana 5.222222, -52.773611

Issus Aussaguel, Toulouse, France

43.428655, 1.497401

Kerguelen Station

-49.351939, 70.256424

Greenland Kangerlussuaq 67.018341, -50.708817 *
Nuuk 64.182770, -51.733997 *
Kiribati Tarawa - No longer active 1.356354, 172.932916 *
Kenya Malindi -2.996044, 40.194204
Namibia Swakopmund -22.574645, 14.548539
Norway Arctic Yellow River Station [#{7}], Ny-Alesund, Svalbard 78.9232, 11.9345
Svalbard Satellite Station 78.230302, 15.395534
Pakistan Karachi, Dehmandro 25.193106, 67.099325
Spain Maspalomas Station 27.7633, -15.6342
South Africa Hartebeesthoek satellite ground receiving station -25.890095, 27.685227
Sweden Kiruna 67.881219, 21.061046

Chinese Scientific Stations in Antarctica

Great Wall Station [1:3i]

-62.216838, -58.961855

Kunlun Station [E£ )]

-80.41734, 77.116449

Taishan Station [ 1113]

-73.85, 76.966667

Zhongshan Station [11]3]

-69.373587, 76.37165

*: Imprecise Location U/I: Unidentified or unconfirmed affiliation
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