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The relationship between wave velocity structure around Yushu

earthquake source region and the distribution of aftershocks

WANG Chang-Zai, WU Jian-Ping, FANG Li-Hua, WANG Wei-Lai

Institute of Geophysics, China Earthquake Administration , Beijing 100081, China

Abstract Using travel time data from 21 temporary seismic stations and the permanent stations
of Qinghai Seismological Network, we obtained precise relocation of earthquake sequence and 3D
seismic velocity structure around Yushu focal area by double-difference tomography. To ensure
the accuracy of the phases, the seismic events downloaded from the Data Management Center of
China National Seismic Network were re-processed. The result of aftershock relocation shows
that the earthquake sequence has a banding distribution along NW in both sides of the fault,
which reveals horizontal lineations of hypocenters that define the narrow regions on the fault
where stress is released by brittle failure. At the northwest end the aftershocks are distributed
not only along the Yushu-Garzé fault, but also along the direction vertical to the fault. It reveals
an intersecting fault. The result of 3D seismic velocity structure showed that shallow velocity
structure has good correlation with surface geology. The velocity structure of middle crust shows

that Bayan Har block is characterized by high velocity, Qiangtang block is imaged as a low
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velocity region. The result of earthquake location and seismic velocity structure shows that the
high-low velocity anomaly has certain control action to the aftershock distribution. The
mainshock occurred in the transition zone between low and high velocity bodies. Most aftershocks
appear to be distributed on the periphery of the high-velocity body. There are rarely earthquakes
in the high-velocity body. The high-velocity body reflects the more brittle and competent parts of
the crust, which are capable of sustaining greater seismogenic energy. The seismogenic energy in

the high-velocity body was released into the surroundings after the mainshock, which leads to

many aftershocks in the surrounding areas.
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Fig. 1 Distribution of seismic station in this study and Tibetan Plateau topographic and geologic map

[12] [13])

(modified from Wang et al. and Diao et al.

Black lines show active block boundary and the large fault. Red triangles denote temporary stations,

blue triangles denote permanent stations. Green circle denotes aftershock.
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Fig. 3 Grid map of tomography

Triangle denotes stations. The coordinate system (X,Y)

shown in this figure is used throughout this study.
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Fig. 2 The results of H-K stacking of Yushu station
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Fig. 4 (a) Distribution of earthquakes before relocation; (b) Distribution of earthquakes after relocation

Dots denote the aftershocks, black lines show the location of the large fault.
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Fig. 6 Horizontal section of P-wave velocity perturbations at depth of 1 km, 3 km, 6 km, 9 km, and 12 km by tomoDD

The black lines show the location of the fault, dot denote the aftershocks, the region surrounded by the solid white line shows the region of

DWS value more than 100. Seismic events between 1.5 km above and below the given depth are included.
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