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Fig.1 Contour Map of Anomalies from EGM2008
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Tab.2 Comparison of the Calculated Results at Point P, in Oceanic Trench/(10™° m « s %)

1 B /km 0 0.02 1 3 5 10 30 50 100 300
Adg, 0.02 —0.00 —0.38 —1.01 —1.56 —0.22 —0.17 —0.19 —0.17 —0.06

A1 Adg, —0.28 —0.36 —1.41 —3.63 —6.03 —5.73 —4.66 —3.77 —2.16 —0.23
Adga 0.45 0.42 0.33 0.30 0.47 0.46 0.40 0.31 0.09 —0.17

Adg, —0.01 —0.02 —0.18 —0.27 —0.35 —0.46 —0.36 —0.18 0.08 0.15

B2 Adg, —3.31 —3.30 —3.03 —2.68 —2.44 —2.03 —1.21 —0.81 —0.37 —0.02
Adg, 0.29 0.29 0.27 0.18 0.07 —0.15 —0.45 —0.46 —0.38 —0.32

Adg, —1.37 —1.33 —0.84 —0.89 —0.94 —1.05 —1.36 —1.53 —1.52 —0.71

BRI S  Adg, —3.98 —3.97 —3.86 —3.77 —3.69 —3.49 —2.83 —2.32 —1.40 —0.15
Adg, 1.89 1.89 1.83 1.83 1.82 1.80 1.63 1.36 0.69 —0.10

3 BER P, WEAWLMER/Q0 "m-s?)
Tab.3 Comparison of the Calculated Results at Point P, in Border Area/(10 "m + s %)

1 B /km 0 0.02 1 3 5 10 30 50 100 300
Adg, —0.01 0.00 0.09 0.19 0.10 0.09 0.05 0.03 0.02 0.10

B 1 Adg, —0.20 —0.22 —0.50 —1.30 —2.31 —2.16 —1.70 —1.38 —0.91 —0.43
Adg s —0.01 —0.02 —0.05 —0.05 —0.15 —0.14 —0.12 —0.10 —0.04 —0.01
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RS Adg, —3.67 —3.67 —3.60 —3.41 —3.23 —2.89 —2.13 —1.69 —1.06 —0.44
Adg 0.50 0.50 0.47 0.42 0.38 0.31 0.15 0.08 0.02 —0.00
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Model Construction for Computing External Gravity Field
in Ultra-Large Sea Area

HUANG Motao"*? LIU Min®* MA Yueyuan'® OUYANG Yongzhong' DENG Kailiang'
LU Xiuping' WU Taiqi'
1 Naval Institute of Hydrographic Surveying and Charting, Tianjin 300061 ,China
2 Institute of Geospacial Information, Information Engineering University, Zhengzhou 450001, China

3 Department of Navigation, Naval University of Engineering, Wuhan 430033, China

Abstract: In accordance with the special requirement of determining the external gravity field quickly
in ultra-large sea area, a detail analysis is made on the applicability and limitations of the three tradi-
tional models, i.e. spherical harmonic expansion model, direct integral model and point mass model,
for computing disturbing gravity. And then three modified computational models, i.e. modified direct
integral model, modified point mass model and mixed model of direct integral and point mass, are
proposed one by one. A numerical test has been made to prove the reasonableness and validity of the
suggested models. It is shown that the singularity in three traditional models have been eliminated in
the solutions of the modified models. They can satisfy the practical needs of determining the local
gravity field quickly in ultra-large sea areas and full height. The accuracy of the modified point mass
model is estimated to be about ==1mGal in smooth sea areas, and to be less than +3mGal in rugged
sea areas. The obtained conclusions are valuable to the practical engineering projects.
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