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Poroelastic theory is one of the common methods used in earthquake studies. To 

apply this theory to field data requires knowing the geo-material properties. The 
geo-material properties of the Choshuishi alluvial fan are estimated by three  
methods in this study: the first and the simplest one uses the soil properties from the 
textbooks of soil mechanics based on the soil texture, the other two utilize coseismic 
hydrologic response to the 1999 Chi-Chi earthquake based on the groundwater level 
changes and vertical displacements of ground surface. The volumetric strain 
efficiencies are calculated and compared to the values obtained by the dislocation 
model in the literature. Our result shows that by using soil mechanics and poroelastic 
theory, the volumetric strain efficiencies are found to be in the range of 2.3 to 36.9 
cm/ppm for the aquifer. The method based on the changes of groundwater level 
results in the volumetric strain efficiencies ranged from 74 to 161 cm/ppm, which is 
in agreement with those calculated by the dislocation model. The result estimated 
from the vertical displacement of ground surface is 0.03~2.26 cm/ppm and is smallest 
among the three methods.  
 


