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Effects of Starlink Constellation on Space Security

TIAN Xin, CUI Wen, ZHANG Wei, WANG Lijie, LUO Lang
(Xi’an Satellite Control Center, Xi’an 710043, Shaanxi, China)

Abstract: In view of the security problems brought by the deployment of Starlink constellation, the configureation
of Starlink constellation is simulated, and the effects of the deployed Starlink constellation on the security of other
satellites in the low-earth orbit space are analyzed from the perspective of collision risk. The results show that the
deployment of Starlink constellation will bring great collision risk to satellites laid between the altitude of 535 km and
the altitude of 555 km, and the collision risk after deployment is about ten times that before deployment. Once a space
collision happens, the generated space debris will bring disastrous chain reactions. It alarms us that deploying large
satellite constellation is a double-edged sword, which will bring not only enormous economic benefits but also a great
danger of security to the near earth space for several years to a few hundred years.
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Tab.1 Low orbit spatial target distributions at different

orbit altitudes

B e B /km LR 2%/ 4 ik /A /A
/NT 400 65 11 30
400~800 1968 313 3381
800~1 200 851 387 4812

1 200~1 600 732 148 1093

1 600~2 000 55 17 226

At 3671 876 9 542
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Tab.2 Low orbit spatial target distributions at different

inclination angles

B /) AR A /A it/ A W /A
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Tab.3 Orbit design of the first StarLink constellation

1| H1
e KrBe | BB 55 2B B
win | BT
BUIE T /A4 32 24 32 8 5 6

A1 1 TR A/ 50 66 50 50 75 75

T Rk 1600 | 1584 | 1600 | 400 | 375 | 450
A /km 1150 | 550 | 1110 | 1130 | 1275 | 1325
HaE /() 53 53 53.8 74 81 70
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Fig.1 Diagram of the Starlink constellation configuration
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Tab.4 Orbit design of the second StarLink constellation
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Fig.2 Projection of the position error in the coordinate

system
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Fig.3 Perigee and apogee distributions of the first
StarLink satellites in the first phase
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Tab.5 Basic information of satellite selection

TERS | Wif/C) TS /km | T km | X
17191 82.4 519 532 1
42758 43.0 538 546 2
26 702 97.5 533 546 2
14 699 82.5 540 553 2
40 420 97.8 564 568 3
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Fig.4 Times of the maximum collision probability of

17 191 satellites within 180 d
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Fig.6 Times of the maximum collision probability of

42 758 satellites within 180 d
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