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Why We Need Site Characterization?

• Characterizing the subsurface system is important 
to understand the processes of groundwater flow, 
solute transport or earthquake mechanism.

• The heterogeneity of geo-material may impact the 
possible detection of precursors. (Kumpel, 1992)   

• Site characterization is equally important to 
construct physically-based model 



Theory of Linear Poroelasticity:
linear constitutive equations
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Theory of Linear Poroelasticity:
governing equations
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Difficulties in using physically -
based model

• Parameters may be scale-dependent and 
process-dependent.

• Parameters may be inhomogeneous in 
spatial domain and nonstationary in 
temporal domain 



1: Detournay and Cheng (1993) 
2: Domenico and Schwartz (1998)
3: Zheng and Bennett (1995)

Variation of Material Properties



Choshuishi Alluvial Fan
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Groundwater Monitoring System

70 monitoring stations, 188 wells



Harmonic Analysis (1)
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Aquitard 2
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Aquifer information is abundant but aquitar data are rare!
How to estimate aquitar property ?



Harmonic Analysis (2)
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Estimating Diffusivity
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Based on amplitude :

Based on phase shift :

For one-dimensional groundwater flow :
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Result (1): Based on amplitude
m
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Result (2): Based on phase shift
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Result (3)
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Result (4)
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Conclusions

• Using natural forces as excitation to determine 
aquifer properties is possible and economical.

• The spatial distribution of aquitar property of  
the Choshuishi Alluvial Fan, Taiwan, was 
explored first time.

• Without aquitar properties, the constructed 
hydrogeological model may mislead the 
explanation of the processes of groundwater flow, 
solute transport or earthquake mechanism 
estimation. 


