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Aftershock distribution of the M8, 0 Wenchuan earthquake and three

dimensional P-wave velocity structure in and around source region

WU Jian-Ping, HUANG Yuan, ZHANG Tian-Zhong, MING Yue-Hong, FANG Li-Hua
Institute o f Geophysics, China Earthquake Administration, Beijing 100081,China

Abstract 3-D P-wave velocity structure in crust and uppermost mantle in and around Wenchuan
earthquake source region was studied using long-term accumulated seismic travel time data in
Sichuan-Yunnan region and aftershock data of Wenchuan earthquake. The result shows that
shallow P-wave velocity structure has good correlation with surface geology. Longmenshan fault
zone is imaged as high P-wave velocity region in 0~20 km depth. Pengguan complex and Baoxing
complex are imaged as two local high velocity anomaly bodies. The upper crustal high velocity
anomaly bodies in Longmenshan fault zone control the distribution of aftershocks. At the
southern part of the aftershock zone, aftershocks occurred only in the northeast of the high
velocity body related to Baoxing complex. In the middle part, the distribution of aftershocks
seems to be controlled by the high velocity anomaly body corresponding to Pengguan complex to
some extent; In the northeast part, the high velocity body around Ninggiang-Mianxian may

prevent the further extension of aftershocks to the northeast. The existence of upper crustal high
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P-wave velocity zone in Longmenshan implies that the upper crust has relatively high strength,

which may play an important role in obstructing the extrusion of Tibetan Plateau material to east,

and are prone to accumulate energy in deep depth. Yangzi Block is characterized by high velocity

region below 30 km depth, and its front extends to Tibetan Plateau with depth increasing and

reaches to the west of Longmenshan fault zone in the lower crust and upper mantle.
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Fig.3  Results of checkerboard resolution test using P-wave arrival data

Solid and open circles denote positive and negative velocity perturbations, respectively.

The size of the circle is proportional to the recovered velocity.
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Fig.4 P wave velocity perturbation image at two depth slices

The color scale in percent is referred to the 1-D initial velocity model. Grid nodes with ray-path number excess 10 are plotted.

Black lines denote main faults in the study region. F1 Longmenshan front fault, F2 Longmenshan central fault, F3 Longmenshan
back fault, F4 Qingchuan-Pingwu fault,F5 Xianshuihe {ault, F6 Xiaojiang fault, F7 Garzé-Litang fault, F8 Litang-Dewu fault,

F9 Xiaojinhe fault, F10 Honghe fault, F11 Lancangjiang fault.
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Fig.5 P wave velocity perturbation image around L.ongmenshan fault zone at four depth slices
(20 km,30 km.50 km and 60 km). The legend of this figure is same as Fig. 4.
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Fig.6 P wave velocity perturbation image around Wenchuan earthquake epicentral region at
20 km depth and distribution of Wenchuan earthquake aftershocks
Black dots indicate epicenters between 12th, May and 1st, August, 2008 obtained by 3-D

earthquake location. Black lines represent main faults (same as Fig. 5).
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Fig. 7 P wave velocity perturbation image around Wenchuan earthquake epicentral region at 50 km depth
and distribution of Wenchuan earthquake aftershocks
Black dots indicate epicenters between 12th, May and 26th, August, 2008 obtained by Double-Difference earthquake location method.

Black lines represent main faults (same as Fig. 5). The left panel shows the distribution of focus depth along different profiles
perpendicular to earthquake fault. The locations of these profiles are indicated in the right panel, The solid jacinth line
indicates earthquake fault deduced from fault outcrop and space distribution of aftershocks. The inset of the right
panel shows the distribution of focus depth along Longmenshan fault,
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