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Figure 1 (Color online) Map showing the locations of earthquakes(My,
=2.0) from Jan. 2000 to April 2008. Solid quadrilateral region indicates

the study area for this investigation. Red star is the epicentral location of
the 2008 Wenchuan earthquake. Focal mechanism solution is shown
from the GCMT catalog
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Figure 2 Map showing the chronological orders of earthquakes of M; =2.0 in the study area
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Figure 3 Temporal variation of the shear stress 7and the normal stress ¢, caused by the annually changing earth tide on the focal fault plane of the

Wenchuan earthquake at depth of 19 km
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Figure 4 Temporal variation of the shear stress 7and the normal stress &, induced by the earth tide with one-day or half-a-day cycle on the focal fault
plane of the Wenchuan earthquake. The downward arrow “J”” shows the occurrence time for the Wenchuan earthquake
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Figure 5 Temporal variation of the shear stress 7 and the normal stress o, induced by the earth tide with one- month or half-a-month cycle on the
focal fault plane of the Wenchuan earthquake. The downward arrow “J”” shows the occurrence time for the Wenchuan earthquake
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Figure 6 Temporal variation of the shear stress 7 and the normal stress o, induced by the earth tide with one-year or half-a-year cycle on the focal
fault plane of the Wenchuan earthquake. The downward arrow “J”” shows the occurrence time for the Wenchuan earthquake
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Figure 7 (Color online) Temporal variation of P-value and histogram showing the phase distribution of earthquakes in the study area indicated in
Figure 1. (a) Variation in P-value vs. time (the downward arrow «1” shows the occurrence time of the Wenchuan earthquake). Markers of diamond and
circle indicate earthquakes of 2.0<M; <2.6 and M, =2.7 respectively. (b) Histogram showing the frequency of the phase angle of M =2.7 earth-
quakes that occurred from May 1, 2006 to April 30, 2008 before the Wenchuan earthquake. The solid curve is the best-fit sinusoid for the frequency
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Figure 8 (Color online) Counts of earthquakes in each time window for calculating the temporal variation in P-value
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Earth tidal stress as an earthquake trigger prior to the
Wenchuan earthquake, Sichuan, China

Yan’e Li & Xuezhong Chen’

Institue of Geophysics, China Earthquake Administration, Beijing 100081, China
* Corresponding author, E-mail: ¢xz8675@163.com

Cyclic stress variations in the crust of the earth are caused by the earth tide. Although these stress variations are small in
comparison to tectonic stress, tidal stress rates are often larger than those of tectonic stress accumulation. Thus, tidal
stress could be considered as one of the possible triggers for an earthquake. Many scientific studies have been conducted
to examine the correlation between the earth tide and earthquake occurrence. In this study, the shear and normal stresses
caused by the earth tide on the focal fault plane of the Wenchuan earthquake, Sichuan, China, are calculated using the
focal mechanism solution published by the Global Centroid Moment Tensor catalog and the Preliminary Reference Earth
Model. We analyzed how the tidal stresses on the fault plane changed when the Wenchuan earthquake occurred. The
Schuster’s test was applied to define correlations between earthquakes occurring around the epicenter area before the
Wenchuan earthquake and stresses caused by the daily earth tide. A P-value was calculated and used to quantify the sta-
tistical significance of the evidence. Earthquake data used in this study were obtained from the China Earthquake Net-
works Center, China Earthquake Administration. The temporal variation and spatial distribution of the P-value, indicat-
ing the significance of the test, were investigated.

The obtained results show that the daily tidal stress was in favor of slip of the focal fault when the Wenchuan earth-
quake occurred. For earthquakes (M =2.7) that occurred in the study area, the P-value began to drop in June 2007, ap-

proaching the lowest value (0.85%) very close to the occurrence time of the Ms8.0 Wenchuan main shock. Most of
low-P-value (<5%) were observed and the associated earthquakes occurred when the phase angle was less than zero,
which would represent an increase of the shear stress. A region of low P-value situated in the near northeast of the epi-
center can be found prior to the Wenchuan earthquake from the spatial distribution of P-value in the Longmenshan Fault.

It can be concluded from the above-mentioned results that significant correlations between earthquakes occurring
around the epicenter area and the daily tide existed prior to the Wenchuan earthquake. These tide-triggered earthquakes
were in the south part of the rupture zone of the Wenchuan earthquake, northeast of the epicenter. Therefore, tidally trig-
gered earthquakes occurred around the epicenter area prior to the Wenchuan earthquake.

the Wenchuan earthquake, the earth tide, triggerring, the Schuster’s test
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