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Abstract: The gravity satellite missions launched have the
limitations in insufficient spatial and temporal resolution,
space-time aliasing, and anisotropy of the gravitational field
signals. The orbit altitude, the orbit inclination and the inter-
satellite range of GRACE-type gravity satellite formation were
simulated and analyzed. The numerical analysis of the impact
of two GRACE-type gravity satellite constellation on the
spatial and temporal resolution of gravity field was carried

out. The results show that, considering the signal attenuation
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of gravity field and the life of the satellite, the satellite
formation orhit altitude is better at 300~400 km. The choice
of the orbit inclination should consider the influence of the
polar gaps sufficiently, and the gap size should not exceed 6°.
Also, when the inter-satellite range is greater than 250 km,
the improvement of the gravity field accuracy is not obvious,
and the inter-satellite range is excellently set to 50~100 km.
Besides, the constellation including two GRACE-type gravity
satellite formation can effectively enhance the spatial and
temporal resolution of the earth’s gravity field at the same
time to achieve isotropic exploring of the time-variable gravity
field.

Key words: gravity satellite; earth gravity field; GRACE-
type satellite formation; satellite constellation; spatial and

temporal resolution
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Tab.1 Relationship between the orbital altitude and

the atmospheric density and drag
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Fig.1 Model degree errors of gravity field with
different orbit altitudes
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Fig.2 Model degree errors of gravity field with

different orbit inclinations
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Fig.6 Coefficient error spectra of gravity field model with different simulation schemes



426 Il ¥ K % % ROH R B % 8O

F4T%

B 7 4 T RRME B A5 20 A R b oK o T R
Z QNI 3% 2 A T RHKHET IR 2K B4
T WHRTLIE ), % F GRACE-type TLE 4 BAf 2
WEE,H 30 d T EWINEECOrE 2) M8 i
PREE S ARG BB S T 15 d i B I A5
(FE DB HBRE T G RE WA 15d A
WA DR R EESR DM 15 d BARF T+
FRETEEETRE OMBENEGEREEHY,
KA HETE K BE B B8 F GRACE 4 PABE K. 53X 338
B2 RIRAEXT T I R R R B E R EENE

90°

P Behh SR 15 d B TR 2 RS VORI A4 R B P oA
JKHETRE B ZEMR A0 T 30 d GRACE HEk4i A TLE S
) 0 b K 7 TR BE. h IHG T R0 ) T R K 4 BA
B2 JE R ST A AR T 3t K T ) 37 B4 ok [ 5 B R =
] 3 B, I AT A R0 AR T ) 3 0 4% 18] 7 4 )
R I EE ) T2 R g AL R TL 2 2 AR, R AT Sl Bk
) 3 ) ST T 7 B0 R 95 B T PA BR A g A
WE NG A 4R, SCIH R E )02 PR
e i $5 57 33K oF T iy K ik 45 5 AR ) 3 17
FAAEERL.

90°S

180°120°W60°W 0° 60°E 120°E 180°

B7 FARFEARBIHRMKERERE

Fig.7 Geoid errors of different simulation schemes
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Tab.2 Geoid accuracy statistics of different
simulation schemes cm
ES BARE B/ME ¥iE brifEz
HE1 37.97 —24.48 0.003 2 1.27
FHE2 20.79 —13.74 0.003 9 0.70
FE3 18. 90 —12.15 0.004 1 0.63
EX 19. 03 —12.31 0.004 9 0. 64
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