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Rupture Characteristic and Slip Constrained by GPS Coseismic Deformation Induced

by the Wenchuan Earthquake

TAN Kai, QIAO Xunjun, YANG Shaomin, WANG Qi
Crustal Movement Laboratory, Institute of Seismology, CEA, Wuhan 430071, China

Abstract:In order to study the Wenchuan M 7.9 earthquake rupture characteristic and slip, the dense GPS coseismic
deformation is modeled by using simulated annealing algorithm based on uniform elastic half-space model. It’s
showed that the GPS coseismic deformation can be modeled well using at least five rupture segments from Yingxiu
to Beichuan combined with one rupture segment from Guanxian to Jiangyou, and the result is better than one which
is inferred from seismic wave data or INSAR data. The rupture along Yingxiu-Beichuan is 255~294 km in length. The
south segment can be separated into the upper and the lower two layers, and is 30 km depth characterized by dip-
slip reverse faulting. The mid-segment characterized by right lateral oblique faulting and dip-slip reverse faulting,
and the north segment characterized by right lateral oblique faulting. The shortest earthquake recurrence interval is
3 000-year at Yingxiu segment. The rupture depth 14 km of upper layer is probably the locking depth along the Long-
menshan fault. The Wenchuan earthquake maybe arised from block relatively moving and extrusion, sliping at
depth or locking at shallow, and break out at weakness.

Key words:Wenchuan earthquake; GPS; coseismic deformation; Lonmenshan Fault; geometry characteristic
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Tab.3 Secular slip rates and earthquake recurrence intervals of best fitting fault segments
M, Mw
/() /() /km?® /cm /Nm (GPS, )/mm  (GPS, )/1 000
227.116 42.763 752.369 690. 1 1. 558e20 7.4 2.2/1.2 3.1/5.7
227.116 19. 947 2877.260 277.3 2.394€20 7.6
224.947 53.423 803. 783 757.0 1. 82620 7.5 2.2/1.2 3.4/6.3
220.01 56.075 538.579 613.0 0.990e20 7.3 0.8 7.6
229.152 67.257 1030. 353 464. 8 1.437e20 7.4 0.8 5.8
222.6 33.000 606. 445 80. 4 0. 146€20 6.7 0.2 4.0
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