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Abstract 

The fact that fluid in the crust is very sensitive to crust strain and solid deformation 

lead to groundwater level changes in a well from the confined aquifer even if the 

deformation in the crust is small. The 2008 Wenchuan earthquake (Ms 8.0) induced large 

scale of co-seismic groundwater level changes in China. The primarily studies focused on 

the co-seismic groundwater level change in the intermediated field and the far field. 

However, the analyses of this study lead to better understanding on the mechanism of co-

seismic groundwater level changes in the near field. The epicenter distance <500 km is 

considered as the near field which is calculated by the length of the Longmenshan Central 

fault. There are 17 wells used in this study which primarily located along the fault zones. 

The sampling interval of the 12 wells and another 6 wells is 1 minute and 1 day, 

respectively. In order to analyze the co-seismic groundwater level changes, the co-seismic 

volumetric strain was estimated by the tide effect of groundwater and the co-seismic static 

stress was estimated using a fault dislocation model. The results show that the sign of the 

co-seismic water level change was consistent to the static strain change predicted using 

dislocation theory.  The wells located along the Longmenshan fault and on its extensional 

cord could be explained by the static strain hypothesis. Furthermore, in the remaining 

wells, the strain calculated from the fault dislocation model is one or two orders of 

magnitude smaller than that calculated from the water level. Moreover, the static stress 

dominated at an epicenter distance <300 km, and the dynamic stress became significant 

beyond this distance (>300 km).  
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