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Coseismic slip distribution of the 2008 Wenchuan great earthquake

constrained using GPS coseismic displacement field

WANG Min

State Key Laboratory of Earthquake Dynamics , Institute of Geology . China Earthquake Administration, Beijing 100029 ,China

Abstract  The May 12, 2008 Wenchuan earthquake ruptured the Yingxiu-Beichuan and
Guanxian-Jiangyou faults, and produced surface ruptures of ~240 km and ~ 70 km in length
along the two faults, respectively. In this study, the coseismic displacement field derived from
GPS observations collected before and after the quake is used to invert for the fault geometry and
slip distribution of the rupture. The result shows that the Yingxiu-Beichuan fault dips to the
northwest at a moderate angle of ~ 41° at the southwest end, and the fault plane gets
progressively steeper northeastward along strike, reaching a dip angle of ~73° at Qingchuan.
The averaged width of fault plane is 10~18 km. Slip caused by the earthquake is characterized
mainly by thrust motion with a modest right-lateral strike slip component at the south segment of
the fault. As the rupture travelled farther northeastward, the thrust component tapers down
gradually, and the dextral component becomes dominant at the northeast end of the rupture. The
slip distribution on the Yingxiu-Beichuan fault shows two high-slip concentrations of up to 7. 8 m
and 7.4 m, respectively. The two high-slip concentrations are just near the Yingxiu town and

Beichuan city, which suffered the greatest fatalities and structure damages during the quake. The seismic
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moment release is estimated to be 6. 70X10” N « m, corresponding to an M, 7. 9 earthquake.
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Table 1 Parameters of coseismic rupture model
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1 103. 20 30.75 8594163  —2050+138 0.151 0.361 0.391
2 103. 49 31.00 41 40~43 15 13~17 22984160  —7474+122 0.480 1.560  1.632
3 103. 83 31. 30 41884356 —700+373 0.915 0.153 0.928
4 104,17 31.63 39564426  —37644-312  0.394  0.375  0.544
5 104. 41 31.77 46 43~48 12 10~13 48504223  —5541+134  0.524  0.598  0.795
6 104.61 31.98 3959+158 —3194-+105 0. 549 0.442 0.705
7 104. 88 32.24 52004201 —39214492  0.740  0.558  0.927
73 70~76 15 12~18
8 105. 14 32.42 1179480 —3814+136  0.213  0.069  0.224
9 103. 84 31.17 35% 5.5 4.5~7.0 0* —6184+471 0.553 0.553
10 103.12 30. 82 124+ 44 —293+50  0.163  0.385 0.418
0 112 106~117
11 103. 40 31.07 62454 —294+45  0.096  0.458  0.468
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Fig.1 GPS-observed and model-predicted coseismic displacements

Red curve is the surface trace of the coseismic rupture. Gray dots show the Wenchuan aftershocks. Blue and yellow arrows are

the observed horizontal and vertical coseismic displacements respectively, the error ellipses are at 70% confidence. Pink arrows

are the coseismic displacements predicted by model.
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Fig. 2 Geometry and slip distribution of rupture faults
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to different wave velocity ratio
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Fig. 3 Surface horizontal displacement predicted

by coseismic rupture model

The small arrows show the direction of displacement vectors.
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by coseismic rupture model
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