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STRUCTURE OF MULTILAYERED SPHERICAL CAP HARMONIC MODEL

Wang Yi and Jiang Xiaodian

(College of Marine Geo-science ,Ocean University of China ,Qingdao

266100)

Abstract According to the relationship between the spherical cap function and the point mass model ,a model

was proposed based on multilayer point mass model structure coefficient of spherical cap harmonic method. Taking a

region (32°N-34°N,102°E-104°E) as the calculating area,the Gravity anomaly was calculated using the three lay-

ers spherical cap harmonic coefficient which constructed by EGM2008 model and the Gravity measured observa-

tions. Analysis of fitting precision of gravitational field under different spherical cap harmonic order indicates that

the average error between the spherical cap harmonic model and the measured observations is less than 0.5 x 10~

ms >, and internal consistency accuracy of the model is 4. 56 x 10 ™ ms ~> when Spherical cap half angle is 0. 71°.
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Tab.1 RMS errors of gravity anomaly (unit:10 > ms ™)

R B/ km
4 4 R 5 10 15 20 25 30 40 50 60 70
0.1°x0.1° 0.25 0.15 0.11 0.09 0.08 0.10
0.2°x0.2° 0.13 0.06 0.04 0.03 0.02 0.01
0.98 0.42 0.78 0.88 0.81 0.89 1.89 13.7
0.5°x0.5° s P 5 5 5 5 5 5
x10™  x10~ x 10~ x10™”  x10~ x107  x10~ x 10~
7.82 6.72 6.18 6.92 8.74 8.89 9.3 9.28 13.9 398
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Tab.2 Condition numbers of matrix A in different buried depth
SRR ko
R 43 5 10 15 20 25 30 40 50 60 70
0.1°x0.1° 3.5 25.6 207 1692 13894 114618
0.2°x0.2° 1.47 2.56 6.43 17.3 47.7 132
0.5°x0.5° 1.28 1.18 1.26 1.51 1.93 2.61 5.11 10.3
0.8°x0.8° 1.20 1.11 1.10 1.12 1.18 1.30 1.64 2.22 3.14 4.50
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Tab.3 The coverage of three layers spherical cap harmon-
ic model
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Fig.4 Contour map of residual gravity anomaly
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