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Abstract The dynamical method based on the precision orbits and range-rate data of GRACE for recovering
gravity field model is discussed, and the gravitational potential coefficients and the satellite’ s initial state error can
be estimated simultaneously with this algorithm. The gravity field models are recovered with the combined observa-
tions with different orbits accuracy and different sampling rate range-rate of GRACE, finally the accuracy of gravity
field model recovery are analyzed. The simulated results show that the accuracy of accelerometer from (1.0 x 10"
—~1.0x107") m/s’ is suitable for the combined recovery algorithm ,as the range-rate with 1 wm/s accuracy , sat-
ellite’ s position with 2 =3 c¢m accuracy, and satellite’ s velocity with 0.1 —0.5 mm/s accuracy. When the accura-
cy of rang-rate is improved from 1 um/s to 0.1 um/s, the accuracy of recovered model is improved corresponding-
ly; the accuracy of the recovered model based on same accuracy observations with sampling rate of 5 seconds is the
hightest accurate.
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Tab.1 Simulated errors of observations
frERE BERE W IdE CRERR
(107m)  (107)  #%E(w/s) % (n/s")  (s)

CASE1 2.00 5.00 1.00x107° 1.00x10"* 20
CASE2 2.00 5,00 1.00x107° 1.00x10™° 20

CASE

CASE3  2.00 500 1.00x107° 1.00x107"° 20
CASE4 2.00 5.00  1.00x107° 1.00x10™" 20
CASE5 2.00 .00 1.00x10°° 1.00x10™° 20
CASE6  2.00 .00 1.00x107® 1.00x107 20

1.00x107° 1.00x10™" 20
1.00x10™° 1.00x10™" 10
1.00x107° 1.00x10"" 10
1.00x1077 1.00x10™" 10
1.00x10™° 1.o0x10™" 5

CASE7 2.00 1.00
CASE8 3.00 1.00
CASE9 2.00 1.00
CASE 10 2.00 1.00
CASE 11 2.00 1.00
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Fig.1 Integrated computional results from free-error obser-

vations
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Tab.2 Statistic results of geoid error for all cases ( unit:

mm )

30 B 60 [t 80 B 100
B 2 B R B 2t B 2t

CASE1 2.2 8.5 10.4 31.1 26.2 81.9 94.5 255.2
CASE2 0.4 1.4 2.6 7.0 5.2 17.8 13.1 45.3
CASE3 0.3 1.2 2.3 6.2 4.6 15.9 8.9 37.2
CASE4 0.3 1.2 2.3 6.2 4.6 15.9 8.9 37.2
CASES5 0.4 1.4 2.6 7.0 5.2 17.8 13.1 45.3
CASE6 0.3 1.2 2.3 6.2 4.6 159 8.9 37.2
CASE7 0.3 1.2 2.3 6.2 4.6 15.9 8.9 37.2
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