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CHAMP Gravity Field Recovery Using Energy Conservation Method

XU Tianhe, YANG Yuanxi
(Xi’ an Research Institute of Surveying and Maping, xi an 710054, China)

Abstract: The theory and method of CHAMP gravity field recovery using energy conservation method are intro-
duced. The problem related to the accelerometer data is pointed out. The mathematic model and differential arith-
metic for calibrating the accelerometer data are presented, which can be used for estimating the scale, bias and bias
drift parameter simultaneously and efficiently. Based on 30 days rapid science orbit and accelerometer data from
CHAMP data centre, the 50 degree and order global gravity field model XISM 02 is recovered. T he XISM 02 model
& compared to other recent models, EGM96, GRIM5C1, EIGEN 1S and EIGEN2. The assessment with the Arctic
gravity anomalies data is also made among these models. The result shows that XISM02 as well as EIGEN1S and
EIGEN?2 yields a good fit to the geopotential field in Arctic area
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Tab. 1  Accelerometer calibration using different gravity (TSVD), Tikhonov
fidd modes (Jan, 8, 2003) CHAM P
Model  Scale Bias/ m/ & Bias Drift /m/s%/ s (70 ), 50
EGM9 0.848 - 3.005x 10°%  1.185x 10”3 ,
GRIM5CI  0.854 —3.021x10°° 1.247x 10° r e .
EIGENIS 0.847 - 3.002x 10°°¢  1.192x 10™ 13 5 IFESHE
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Tab. 2 Gravity model assessment using Arctic gravity
anomalies data /mga
Model M ean St. dev M ax Min
EGM9%6 - 0.035 23.833 218.864 - 209.511
GRIMS5C1 - 1.581 25.447 219.960 - 211.164
EIGEN 1S 0.306 23.936 222.776 - 208.119
EIGEN2 0.145 23.776  219.473 - 209.295
XISM02 0.093 23.759 223.826 - 205.148
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