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Fig. 1  Gravity of any point outside the erect cube
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Fig. 4 Horizontal movement velocity of erect

cube and it cause gravity changes
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Tab. 1 Comparision of crustal horizontal movement velocity by satellite gravity and GPS observation
GPS
[N Ag N Ag
/(°) /(°) /mmea”!  /mmea”! /(°) ! (°) /mmeal /mme+a’! /mmea’! /mmea”!
1 34.5 76.5 19. 65 18.90 36. 85 75. 44 20. 26 -2.14 -0.61 21.04
2 40.5 79.5 15.58 8.38 40.5 79.03 12. 62 2.85 2.96 5.53
3 31.5 88.5 17. 80 9.04 31.89 87.76 20.22 17.08 -2.42 -8.04
4 40.5 97.5 17.36 4.62 40.28 97.01 3.96 1.96 13. 40 2. 66
5 25.5 100. 5 -3.85 8. 12 25.48 100. 54 -4.17 1.70 0.32 6.42
6 34.5 103.5 0. 00 8.58 35.14 105. 37 -0.19 11. 17 0.19 -2.59
7 34.5 88.5 23.89 16. 87 31.89 87.76 18.74 13.35 5.15 3.52
8 37.5 82.5 13.50 2.41 37.04 82. 69 11.87 2.26 1.63 0.15
9 31.5 100. 5 -10.91 13.30 31.29 100. 74 -8.88 17. 10 -2.03 -3.80
10 28.5 85.5 25.27 2.95 28.39 86. 96 22.56 8.30 2.71 -5.35
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Abstract

The relationship between the horizontal movements of the erect cube and its exterior gravitational field chan—
ges in the fixed coordinates are discussed. The mathematical model between the horizontal movements of the
crust and the changes of the Earth exterior gravitational field is established. According to this model using Grav—
ity Recovery and Climate Experiment ( GRACE) satellite’s data from 2003 to 2008 we calculate the gravitation—
al field changes and inverse the velocity of the horizontal crustal movement in West China through the Particle
Swarm Optimization ( PSO) algorithm. The results show that there exists an overall and horizontal movement of
the crust in West China from South to North with the trend of eastward movement. The velocity declines gradual—
ly from South to North except Kunming region ( whose crust moves from North to South) . In the North-South
direction and East-West direction the velocities of horizontal crustal movement of the Qinghai-Tibet plateau are
10 =35mm/a and 1 —25mm/a respectively. In the North-South direction and East-West direction the velocities
of Tarim Basin are 5 —15 mm/a and 4 — 7mm/a respectively.
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