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Simulation Study for Recovering GOCE Satellite Gravity Model Based on Space-wise

LS Method
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Abstract: The approach to deal with the colored noise in space-wise LS is discussed. The autoregressive (AR) filter
is proposed to process the colored noise in the GOCE satellite gravity gradiometry, which is validated by the
numerical results. The preconditioned conjugate gradient (PCCG) method and the direct inverse for solving the
large normal equation are also verified by the numerical analysis. And the former approach is much faster than the
latter one. Combing the radial component V.. of the simulated gravity gradient tensor with colored noise and SST
observation with white noise, the global gravity field model up to degree and order 180 is estimated by the space-
wise LS method and the semi-analytical(SA) approach respectively. The accuracies of geoid and gravity anomaly
of the global gravity field model estimated from the space-wise LS method are 3. 01 cm and 0. 75 mGal(1 Gal=
107 % m/s®) respectively, which are better than them from the SA approach.

Key words: GOCE satellite; space-wise LS method; preconditioned conjugate gradient (PCCG); semi-analytical

(SA); satellite gravity gradiometry; autoregressive (AR) model
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Tab.3 Statistics of geoid error and gravity anomaly error of the gravity model estimated from space-wise LS method and SA
approach
RMS: 500 RMS- g0
/cm 0.01 14. 00 —14.50 3.01 17.00
/mGal 0. 00 3.31 —3.54 0.75 3.24
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/mGal 0. 00 6.95 —7.08 0. 89 7.08
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