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THREE-DIMENSIONAL VISCOELASTIC LDDA METHOD
AND ITS APPLICATION TO GEOSCIENCE

Liu Jinzhao” Lu Shikuo” Xu Hehua"
Wang Shi® Cai Yong'en"

1) Department of Geophysics,Peking University . Geodynamic Research Center of
Peking University, Beijing 100871, China
2) Beijing Hua-Ke-Ruan Hydroelectric Technique Company . Beijing 120761, China

Abstract: In this paper, we put forward a three-dimensional viscoelastic LDDA method on
the basis of the two-dimensional elastic LDDA method and develop a corresponding com-
puter program. Both the method and the program, verified by a numerical frictional exper-
iment composed of two blocks, are correct and reliable. Simultaneously, using this pro-
gram, we investigate the present velocity field of East Eurasia, which is induced by the
collision of the Indian shield against the Eurasian plate. The primary result shows that the
velocity field in magnitude is largest near the colliding boundary and attenuates fast away
from it. The Tibet Plateau moves northeast, the North-China Plain and the southeast re-
gion of Asia moves east and southeast, respectively. The atteuation of the velocity field
across Qilianshan is nonlinear, its direction changes from the northeast nearly to the east,
its gradient is 0. 05 mm/a/km to the southwest of Qilianshan and 0. 007 mm/a/km to the
northeast, respectively. The attenuation of the velocity field is almost linear across the
Longmenshan Fault, its gradient is 0. 01 mm/a/km and its direction is toward the south-
east. The remarkable defomation caused by collision extends to 115°E and 45°N. The ve-
locity field obtained by the method is basically consistent with the data from the Global Po-
sitioning System. The relative slip rate along the Bangong -Nujiang-Lancangjiang Fault is
0.5 mm/a, the Jinshajiang Fault, 0. 8 mm/a, while the Tanlu Fault hardly moves. It is
shown that the method proposed in this paper could be employed to study the geodynamic

problems with faults.

Key words: 3D LDDA method; collision of the Indian to the Eurasian plates; east Asia ve-
locity field
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