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Fine velocity structure of the Longmenshan fault zone

by double-difference tomography

DENG Wen-Ze, CHEN Jiu-Hui', GUO Biao, LIU Qi-Yuan,

LI Shun-Cheng, LIYu, YIN Xin-Zhong, QI Shao-Hua
State Key Laboratory of Earthquake Dynamic, Institute of Geology, China Earthquake Administration, Beijing 100029, China
Abstract Using P-wave travel time data recorded by the Western Sichuan movable seismic array
and the earthquake emergency response stations during May 2008 and October 2008, We obained
accurate relocation of Wenchuan earthquake sequence and 3D P-wave seismic velocity structure
by double-difference tomography. The results show that aftershock relocation by joint-inversion is
similar to that based on 1-D velocity model by double-difference relocation; the P-wave velocity
of Longmenshan fault zone region in 0~15km is closely correlated with local geology, and region
in 20~30km shows NE-NW cross structure. The sourth segment of Longmenshan fault zone is
imaged as high P-wave velocity region in upper crust, the structure heterogeneous controls the
distribution of aftershocks and the direction of propagation. The joint-inversion result also proves
the exising Xiaoyudong —Lixian buried fault, we also found that NE segment of rupture zone may
extend in new fault; The results confirm the Wenchuan earthquake as a high-angle listric thrust,
and also confirm that the Yingxiu-Beichuan fault and Guanxian-Jiangyou fault merge into a shear
belt at the depth of 20km.
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Fig.1 Station map of western Sichuan seismic array and Spatial distribution of Wenchuan earthquake sequence
after relocation
Red triangles represent the station, yellow star is the main shock of the Wenchuan earthquake, the black line represent faults, the black
cross represent aftershocks and the blue cross represent inversion grid, the yellow circle represent main place name. Main fault including:

® Wenchuan-Maixian fault, @ Yingxiu-Beichuan fault, ® Guanxian-Jiangyou fault, ® Qingchuan fault.
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Table.1 Initial P wave velocity structure of Wenchuan
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Fig.2 The tradeoff curve
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Fig .6 P-wave tomographic image along NW-SE vertical cross-section orthogonally

Through the source area of the Wenchuan main shock

Black cross represent relocated aftershocks, QCF represent Qingchuan fault.
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