51 % 45 6 ) OB Y M ¥ R Vol.51. No. 6
2008 4F 11 f CHINESE JOURNAL OF GEOPHYSICS Nov. » 2008

AR PR B BT AT A RO R AL T GRACE 2 RRHE J1 37 RS BE. Bk 4 #2441, 2008,51(6) : 1704 ~1710
Zheng W, Xu H Z. Zhong M, et al. Efficient and rapid estimation of the accuracy of GRACE global gravitational field using
the semi-analytical method. Chinese J. Geophys. (in Chinese), 2008, 51(6):1704~1710

HEFF BT EAFARIE 1T
GRACE £k E i B E

A FELEEE e LR EE, AL, E R
1o R 27 e W 5 R FRAFF 5T T L ik 430077
2 HAR R 2B R WS HT . 50 # 611-0011
3 DR R - & L 430081

 OE TS TH M GRACE TA K i Br B 2 45 2 1) I 58 L GPS 422 Wbl 3 (o7 & R o s BF 3
JEPRSF 715 22 W6 A 52 i SR K b K o AT 000 15 2 A TR 5 LUK L R T A G R A A S AR G D B 6 R LB TIE TR 2SR
By ) S s R L BT SR MR 3h I SR & (JPL) i 19 2006 AR fY) GRACE Level 1B 521 15 25 804 4 5 1 e 3
fETFT 120 By 4xBR T 735 WA BE . 7 120 B Ak 2231 K st K o 100 A9 RS BE 4 18. 368 em, 4% S R4l [ b 2% BF 5% O
(GFZ) A1) EIGEN-GRACE02S £ BR T J) 3 B B 45 & B 4F. A ST 58 S % ok B Be TR & 0 I & 1 %) (4o
GRACE Follow-On, 360 Bi) H &5 B 4= 3R 5 ) 40 RURG B2 (9 4 O DS T B2 At 7 3890 55 Rl A 3T 53 07 IE.

X4 GRACE,EMRITE AR EER, 23 E N Y

XEHES  0001-5733(2008)06-1704-07 mESEKS P223 i B HA 2007-12-21,2008-07-13 W i& i Hi

Efficient and rapid estimation of the accuracy of GRACE global

gravitational field using the semi-analytical method

ZHENG Wei"?, HSU Houtse', ZHONG Min', YUN Mei-Juan’,

ZHOU Xu-Hua', PENG Bi-Bo'
1 Institute of Geodesy and Geophysics, Chinese Academy of Sciences, Wuhan 430077, China
2 Disaster Prevention Research Institute, Kyoto University, Uji. Kyoto 611-0011, Japan
3 Department of Applied Physics, Wuhan University of Science and Technology, Wuhan 430081, China

Abstract In this paper, firstly, the new combined error model of cumulative geoid height
influenced by three error sources including the inter-satellite range-rate of K-band ranging
system, orbital position of GPS receiver and non-conservative force of accelerometer from
GRACE satellites is established using the semi-analytical method. Secondly, the dependability of
error models is demonstrated based on matching relationship among the accuracy indexes of key
payloads. Finally, the accuracy of global gravitational field up to degree and order 120 is
effectively and rapidly estimated from GRACE Level 1B measured observation errors of the year
2006 publicized by the Jet Propulsion Laboratory (JPL) in the USA, and the cumulative geoid
height error is 18. 368 c¢cm at degree 120, which preferably accords with the Earth’s gravitational
field model EIGEN-GRACEO02S provided by the GeoForschungsZentrum Potsdam (GFZ) in
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Germany. This work can provide theoretical foundation and calculational guarantee for the

efficient and rapid estimation of the accuracy of high-degree global gravitational field model in the

future international satellite gravity measurement mission (e. g. GRACE Follow-On, degree 360).
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