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Effects of Wenchuan and Lushan Earthquakes on the Changes of Stress of
Main Active Tectonics in the Eastern Edge of Qinghai-Tibet Plateau
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Abstract: According to the dislocation theory in elastic infinite half-space and the geometric and
kinematic characteristics of active faults, based on the coseismic rupture models of Wenchuan and
Lushan earthquakes, changes of static Coulomb stress induced by Wenchuan earthquake in 2008
were calculated by Coulomb software, and were compared with the distribution of aftershocks;
changes of static Coulomb stress jointly induced by Wenchuan earthquake in 2008 and Lushan
earthquake in 2013 were calculated, and were projected onto main active tectonics in the eastern
edge of Qinghai-Tibet Plateau. The results show that most of aftershocks occur in the increase
area of static Coulomb stress induced by Wenchuan earthquake; static Coulomb stresses induced
by Wenchuan earthquake increase 0. 010-0. 050 MPa significantly in the epicenter area of Lushan

earthquake, and change of static Coulomb stress induced by Wenchuan earthquake leads to the
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earlier occurrence of Lushan earthquake; static Coulomb stresses of the northern part of

Xianshuihe, East Kunlun, the western segment of Qinling southern frontal, the eastern part of

Qingchuan, the western part of Chaba-Lin’ansi, Guanxian-Jianyou and Dachuan-Shuangshi faults

increase at different levels; static Coulomb stresses of Minjiang, Huya, Wenchuan-Maoxian, Jiangyou-

Guangyuan and the southern part of Xianshuihe faults decrease at different levels; considering the

distribution of historical great earthquakes and their aftershocks in the eastern edge of Qinghai-Tibet

Plateau, monitor and research on the seismic risk in the northwestern part of Xianshuihe fault and East

Kunlun fault should be strengthened in future.

Key words: earthquake triggering; Wenchuan earthquake; Lushan earthquake; static Coulomb

stress; numerical modeling; Xianshuihe fault; East Kunlun fault; Qinghai-Tibet Plateau
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Fig. 1 Distribution of Active Tectonics and Historical Great Earthquakes in Study Area
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Fig.2 Coseismic Dislocation and Spatial Distribution of Fractures by Wenchuan and Lushan Earthquakes
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Fig.3 Distribution of Main Active Faults in Longmenshan Area
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Fig. 4 Changes of Stress Induced by Wenchuan Earthquake and Distribution of Aftershocks
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Fig. 6 Changes of Stress on Sinistral Strike-slip Faults Induced by Wenchuan and Lushan Earthquakes
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Fig. 7 Changes of Stress on Dextrogyrate Strike-slip Faults Induced by Wenchuan and Lushan Earthquakes
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Fig. 8 Changes of Stress on Dextrogyrate Thrust Faults Induced by Wenchuan and Lushan Earthquakes
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Fig. 9 Changes of Stress on Sinistral Thrust Faults Induced by Wenchuan and Lushan Earthquakes
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