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Abstract A temporal seismic array consisted of 297 broadband seismographs was deployed in
Western Sichuan (100°~105°E, 26°~32°N) in 2006, and the observation covered the great 2008
Wenchuan earthquake. We used the continuous three-component ambient noise data from

January, 2007 to October, 2008, recorded at the 137 stations north of 29°N, to study the crust
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seismic velocity changes before and after the earthquake. For every single station, three
autocorrelation functions (ACF) and three cross correlation functions (CCF) are calculated and
stacked in 10 days for three components of noise data respectively. Then we estimated the relative
velocity changes by measuring travel time shifts between the 50-day-moving-average stacks and
the reference empirical correlation functions. We obtained the characteristic of spatial distribution
of relative velocity changes caused by Wenchuan earthquake. Our results indicate that ACF
analysis can get similar coseismic velocity changes pattern with the CCF method, and the
distribution of coseismic velocity changes is closely correlated with the volumetric strain changes
during the Wenchuan earthquake. We also found an area of velocity increase in the region where
the Longmenshan Fault zone adjoins the Xianshuihe Fault zone. This area is consistent with the
faults that the Coulomb stress increased by the occurrence of the Wenchuan earthquake as
predicted by the source mechanism and surface deformation. We also found that the crustal

velocity increase lasted for about 2 months and then decreased with ubiquitous stress release in

55 %

the studying region.
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Fig. 1 Station map of western Sichuan seismic array

29°N

Red triangles represent the stations, red circle represents the main shock of Wenchuan earthquake, white circles represent aftershocks,
black solid lines represent the fault, blue solid lines represent boundaries of different blocks. A: Songpan-Garze block, B: Longmenshan

fault, C;: Sichuan basin, D:Chuandian block, E: The area of the intersection of LMS fault and Xianshuihe fault where coseismic velocity increase.
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Fig. 2 Vertical component of Fifty-day’s moving averaged autocorrelation functions of the station KCD01(ZZ). Black
curve represents the reference autocorrelation function, red line indicates the time of Wenchuan earthquake. The

correlation functions are filtered to 1~3 s, and the amplitudes are normalized
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Fig. 4 Crust relative velocity changes with time at different areas

(a) Songpan-Garze block; (b) Longmenshan fault; (c¢) Sichuan basin; (d) The area of the intersection of LMS fault and Xianshuihe fault

where coseismic velocity increase. (a), (b), (¢), (d) are coincident to A, B, C, D, E in Fig. 1.
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Wenchuan earthquake. The volumetric strain changes
are calculated at the depth of 5 km, the red and blue
colors represent the region of dilatation and compression

respectively, the black square indicates the area researched

in this paper
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