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Shear wave splitting of local earthquakes in
Weiyuan area, Sichuan

Gao Yu LiuSha’ Zheng Yu

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

Abstract: In this paper, the shear wave splitting parameters of 23 seismic stations in Weiyuan
area, Sichuan are obtained using the shear wave splitting analysis method, base on the local
earthquake waveform data recorded by the temporary seismic stations from November 2019 to
May 2020 in the study area. The results show that the polarization directions of fast shear wave
at most stations in Weiyuan area are northwest, which is consistent with the direction of region-
al principal compressive stress. And the polarization directions of a few stations are northeast,
which may be affected by the local tectonic environment. Near Weiyuan anticline with obvious
differences in crustal velocity, there are six stations with two dominant polarization directions
of fast wave, indicating that the polarization direction of fast wave in this area is influenced by
the combined effects of regional stress field and local tectonic environment. The average delay
time of slow wave in Weiyuan area is 4.43 ms/km. And the delay time of slow wave in the
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south of Weiyuan anticline is generally greater than that in the north, suggesting that the aniso-
tropy intensity in the south of Weiyuan area is stronger than that in the north.

Key words: shear wave splitting; polarization direction of fast shear wave; delay time of slow
shear wave; regional principal compressive stress
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Fig. 1 M-t (a) and monthly frequency (b) diagrams of the earthquakes in Weiyuan area
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Fig. 2 Tectonic settings, the distribution of seismic stations and the epicenters between
November 2019 and May 2020 in Weiyuan region
F;: Niujing’ao fault; F,: Dayakou fault; F3: Dongxingchang fault; Fy: Gaoqiao fault; Fs: Zizhong fault;
F¢: Molinchang fault; F5: Chongtan fault; Fg: Huangjuepo fault; Fy: Changyan fault, the same below
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Fig. 3 Seismic waveforms and diagrams of the polarization analysis
(a) Seismic waves of the M, 2. 1 earthquake at 17:05:08 on December 6, 2020 recorded by the station SC38; (b) Seismic waves of the
M 1.5 earthquake at 21:40:46 on May 11, 2021 recorded by the station SC12; ; (c) Seismic waves of the M; 1. 9 earthquake at
11:26:42 on April 7, 2021 recorded by the station SC06 ; and the left panels are the three-component records of seismic wave-
form. t, t, and #; are the time periods of shear wave for polarization analysis, respectively. The right panels are the particle

trails of the shear waves in three time periods. S; and S, are the arrival times of fast and slow shear waves, respectively.
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Table 1 The results of shear wave splitting parameters at the seismic stations in Weiyuan area

B ARCEEE BT WRPRIR AR BCER B AR tFEIymE RdRdR EER
5 A4 MR Ji T/ /(ms-km™") (R AL AL Jme /(ms-km™")
SCO01 34 1 -39+17.8 4.85%1.21 SC15 78 1 -42+18.3 5.23+1.72
SC02 32 1 —34430.1 5.12+1.04 SCl16 43 1 —46+15.7 4.66+1.38
SC03 5 1 -55+4.0 3.74+0.85 46 2 51+13.2 4.73+1.19
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11 2 37+18.3 3.99+1.06 SC20 7 1 -39+11.7 3.41£0.71
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Fig. 4 The homolographic projection rose diagrams of the polarization directions of the fast shear wave

splitting for the 23 seismic stations in the studied region
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