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Study on effect of the Zipingpu reservoir on the occurrence of the 2008
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Abstract  Some large reservoirs are known to induce earthquakes. After occurrence of the
Wenchuan earthquake, some studies suggest that it was induced by the Zipingpu reservoir which
is not far from the Longmenshan fault. In this paper, based on the poroelastic theory, a 3D finite
element model of the Zipingpu area is constructed. According to the water level of the Zipingpu
reservoir from the beginning of the impoundment to the occurrence of the 2008 Wenchuan

earthquake, we calculate the pore pressure and the change of Coulomb stress with the model.
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Furthermore, we discuss the effects of elastic modulus and diffusivity of faults and around
medium on the results. The results show that the elastic modulus of faults and around medium
has little effect on the Coulomb stress in the hypocenter of the Wenchuan earthquake. With the
increase of diffusivity of the fault or around medium, the Coulomb stress in the hypocenter

increases. If we give the representative values of elastic modulus and diffusivity, the change of
Coulomb stress in the hypocenter reaches 1 kPa when the Wenchuan earthquake occurred. The

Zipingpu reservoir enhanced the seismic activity of the Longmenshan fault. But it needs further
Keywords

investigation whether increasing 1 kPa of Coulomb stress can trigger the occurrence of the

5 5

Wenchuan earthquake. The analysis of the distribution of small earthquakes in the Zipingpu area

before the Wenchuan earthquake reveals that most of the small earthquakes are located in the
increasing region of Coulomb stress. So it indicates that the small earthquakes in the Zipingpu
area should have a direct relationship with the impoundment of the Zipingpu reservoir.
Poroelastic model, Zipingpu reservoir, Wenchuan earthquake, Coulomb stress
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Fig. 1 Tectonic features in the Longmenshan area. WM— Wenchuan-Maoxian fault. YB— Yingxiu-Beichuan fault. GA—

Guanxian-Anxian fault'**). The magnitude of the small earthquakes shown with focal mechanism is larger than 2. 2 from

[16-17]

the August, 2004 to the occurrence of Wenchuan earthquake The dotted line shows the research region in the

numerical model. The blue real line shows the region of Zipingpu reservoir. The blue pentagram indicates the epicenter of

Wenchuan earthquake.
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Fig. 7

earthquake for the model 4 (the friction coefficient is 0. 6).
The depth of the earthquakes shown in Fig. 7b and Fig. 7d is less than 10 km and more than 10 km,

earthquake.
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Distribution of the pore pressure and Coulomb stress at different depth when the occurrence of the Wenchuan

The blue pentagram indicates the epicenter of Wenchuan

respectively. The magnitude of the small earthquakes shown with focal mechanism is larger than 2.2 from the August,
2004 to the occurrence of Wenchuan earthquake
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Fig. 8 Distribution of the pore pressure and Coulomb stress along different profiles when the occurrence of the Wenchuan

earthquake for the model 4 (the friction coefficient is 0. 6).

earthquake.
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The white pentagram indicates the hypocenter of Wenchuan
The white circles shown in the profiles indicate the projection position of earthquake (Z==2. 2) in the range of
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