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Abstract: To recover the highly accurate static earth’s gravity field by using GRACE satellite data is one of the
hot topics in geodesy. Since linearization errors of dynamic approach quickly increase when extending satellite arc
length, we established a modified dynamic approach for processing GRACE orbit and range-rate measurements in
this paper, which treated orbit observations of the twin GRACE satellites as approximate values for linearization.
Using the GRACE data spanning the period Jan. 2003 to Dec. 2010, containing satellite attitudes, orbits, range-
rate, and non-conservative forces, we developed two global static gravity field models. One is the unconstrained
solution called Tongji-DynOls complete to degree and order 180; the other one is the Tongji-DynOlk model
computed by using Kaula constraint. The comparisons between our models and those latest GRACE-only models
(including the AIUB-GRACEO03, the GGMO05S, the ITSG-Grace2014k and the Tongji-GRACEO1) published by
different international groups, and the external validations with marine gravity anomalies from DTU13 product
and height anomalies from GPS/levelling data, were performed in this study. The results demonstrate that the
Tongji-Dyn01s has the same accuracy level with those of the latest GRACE-only models, while the Tongji-
Dyn0Olk model is closer to the EIGEN6C2 than the other GRACE-only models as a whole.
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2 GPS/
Tab. 2 Statistics of the differences between the height anomaly from GPS/levelling data and that computed by 6 models
cm
90 —33.1 54. 2 21. 8 —109.5 55.6 31.1 —27.8 23.7 10. 0
ATUB- -
120 —34.0 55.3 22.0 —108.8 54.9 31.1 —28.3 22.3 9.6
GRACE03S
150 —56. 77.3 23.3 —117.3 58. 8 31.6 —35.3 26. 2 12.9
90 —33.4 53.6 21.6 —109.7 55.4 31.1 —27.9 23.8 10. 0
Tongji- -
120 —31.9 52.6 21.7 —110. 4 56.7 31.1 —28.3 23.6 10.0
GARCEO1
150 —40.0 66.7 24.0 —109.8 66. 31.3 —32.4 23.2 9.8
90 —33.1 54.6 21.9 —110.0 55.95 31.1 —27.6 23.9 10. 0
120 —32.8 54.9 22.1 —109.8 56.6 30.9 —28.4 24.1 10.0
GGMO05S
150 —47.6 —66.7 23.4 —114.7 58. 8 31.2 —38.6 23.6 12.2
180 —185.9 224.1 73.3 —180.0 141. 2 58.3 —92.3 103. 4 50. 3
90 —33.0 54.0 21.7 —109.5 55.4 31.1 —27.6 24.0 10.0
ITSG-Grace- 120 —32.6 53.1 21.8 —110.6 56. 4 31.0 —27.7 24.6 10. 0
2014k 150 —35.0 55.6 23.1 —105.2 60. 8 31.0 —27.5 26. 2 10. 4
180 —70.5 67.6 26.5 —120.0 64. 2 33.1 —39.0 24.9 12.3
90 33.2 53.7 21.7 —109.4 55. 6 31.1 —27.8 23.8 10.0
120 —34. 53.3 21.9 —109.5 58.9 31.0 —27.1 24.4 10.1
Tongji-Dyn01s _ -
150 —52.9 69. 1 25.2 —108.8 64. 8 31.6 —29.3 24.7 10.5
180 —165.5 175.5 63.4 —163.1 128.7 47.0 —45.9 46.1 19.1
90 —33.1 53.7 21.6 —109. 4 55.6 31.1 —27.7 24.0 9.9
120 —34.1 53.6 21.8 —110. 4 58.2 31.0 —27.3 24.4 10.0
Tongji-Dyn01k
150 —39.8 55.8 22.6 —108. 3 58.9 31.1 —27.6 23.9 9.6
180 —39.9 58.1 23.5 —104.7 61.9 31.6 —35.3 28.0 12.2
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