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Abstract

Space-based infrared early warning satellites are the core capabilities for the strategic early
warning, capable of detecting launch activities of ballistic targets all over the world. The United
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States has built a large-scale and sophisticated GEO early warning satellite architecture, including
6 GEO satellites of Space-Based Infrared System (SBIRS), and a Wide Field of View satellite, se-
riously threatening China’s strategic security. This study analyzes the latest development of
America’s GEO early warning satellites, and its operational capability based on Satellite Tool Kit,
or STK, to figure out the threats against China. On the basis of the simulation results, the satellites
can cover the whole China, tracking and monitoring our ballistic missile targets in all weather
conditions. The analysis presented in this study will convey valuable information for better un-
derstanding the operational capability of the space-based early warning architecture.
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Table 1. Satellite orbit parameters of SBIRS-GEO and WFOV
% 1. SBIRS-GEO #1 WFOV D E3iES 8%

PR I AEHIE JH I BE) g (%)
SBIRS-GEO-1 GEO 1436.09 2.04
SBIRS-GEO-2 GEO 1436.11 2.08
SBIRS-GEO-3 GEO 1436.09 2.09
SBIRS-GEO-4 GEO 1436.11 3.30
SBIRS-GEO-5 GEO 1436.09 7.13
SBIRS-GEO-6 GEO 1436.16 6.43

WFOV GEO 1436.2 0.3

Table 2. Sensor parameters

=2 ERBEBHER

e [ AR ZR PRI B M7
SBIRS # i AHHL ST AR 10° x 20°
SBIRS #ERAHHL SRS AR 0.88° x 0.88°
WFOV BERAEHL EUEISTEAR ) 6° % 6°

SBIRS.GEO.)

SBIRS-GEO-5

il SBIRS-GEO-6
SBIRS-GEO-3

SBIRS-GEO-1 |8

SBIRS-GEO-4
Figure 1. Constellation deployment diagram of SBIRS-GEO and WFOV
1. SBIRS-GEO #1 WFOV £ eI E R = [E
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Figure 2. Global coverage map of SBIRS-GEO scanning sensor
2. SBIRS-GEO £ B iEH 3 £ kB & E

Figure 3. Global coverage map of SBIRS-GEO staring sensor
[ 3. SBIRS-GEO 2 BEEHILIBH X £ 3k B & E
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Figure 4. China coverage map of SBIRS-GEO scanning sensor
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Figure 5. Longitude distribution map of China coverage
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Figure 6. Latitude distribution map of China coverage
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Table 3. SBIRS constellation scanning sensor coverage in China
% 3. SBIRS 2NN EEEEE

TE B/NVE R % SN RN P R % R I R%
GEO-1 69.83 69.87 69.85 69.87
GEO-2 0 0 0 0
GEO-3 0 0 0 0
GEO-4 48.46 48.46 48.46 48.46
GEO-5 0 0 0 0
GEO-6 0 0 0 0

SBIRS-GEO 2 JEEANAANL G IR EE E UK 7 fias, BRI 3 E sz 100% —EAE %, Hd
PUES AR B ER 20 XA n iA B = E B 5 . £ 4 i1t T SBIRS-GEO &%t &1 12 %} 3k [H 7 o5 F 15, GEO-1
1 GEO-4 Wi T 21 100%78 £ [E, GEO-3 fil GEO-5 %R [E 1478 2= L4 T 2.24%F1 53.45%.
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Figure 7. China coverage map of SBIRS-GEO staring sensor
7. SBIRS-GEO ZHLMEHL T HE B = E

Table 4. SBIRS constellation staring sensor coverage in China
% 4. SBIRS 2R RMENMNKEE SR

TE BNV R % TR TR % PIB R % R HH /%
GEO-1 100 100 100 100
GEO-2 0 0 0 0
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Continued
GEO-3 2.24 2.24 2.24 2.24
GEO-4 100 100 100 100
GEO-5 53.45 53.45 53.45 53.45
GEO-6 0 0 0 0

25.WFOV D EEZ=MREHELER
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Figure 8. WFOV satellite 6° x 6° field view coverage of China
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2.6. SBIRS-GEO + WFOV D E R BN BEMEELER

2.6.1. WLKBENH
SBIRS-GEO + WFOV 2 EAANLX SBRE S 9 s, JF4aBRTH7E 35 % N 98.68%, XJFdt
2 75.1 FE 2 (Al 7E &5 %R N 100%, Xfensh X (e b4 84 % 90 FE) AN RE7E i
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Figure 9. Global coverage map of staring sensor
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Figure 10. China coverage map of staring sensor
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Table 5. SBIRS + WFQV staring sensor coverage in China
%2 5. SBIRS + WFOV SHMEN MR EBER

TR B/NE # R % BB HH % P R % RKIME R E/%
GEO-1 100 100 100 100
GEO-2 0 0 0 0
GEO-3 2.24 2.24 2.24 2.24
GEO-4 100 100 100 100
GEO-5 53.45 53.45 53.45 53.45
GEO-6 0 0 0 0
WFOV 100 100 100 100
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