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Abstract 

The pore water pressure and volumetric 
strain of geologic formation could be 
changed by tectonic stress redistribution 
resulting from fault movement. During the 
occurrence of Chi-Chi earthquake, 157 
monitoring wells in the footwall of 
Chelungpu fault recorded water level 
changes, inspiring the study of relations 
between groundwater level changes and 
tectonic strain due to the fault movement.  
This project intends to establish a conceptual 
model, develop a mathematical model and a 
finite-element model to evaluate the 
transient processes of groundwater level 
changes and tectonic strain due to fault 
movement under various geologic conditions 
and physical parameters. The theoretical 
study results will be compared and validated 
by the observed spatial and temporal 
distribution of groundwater level changes 
and horizontal displacement induced by the 
Chi-Chi earthquake.  Results of this study 
are anticipated to enhance our understanding 
of major factors controlling the coupled 
process of groundwater level changes and 
volumetric strain due to fault movement. 
Furthermore, the project will cooperate with 
the United States and France in the research 
of static and dynamic processes of coseismic 
groundwater level changes. 



 2 

Keywords: earthquake, groundwater level, 
tectonic strain 

 

 

 

8.4
11.1

10 22 ML6.4

 

 

 

 

 

 

1. 

 



 3 

2. 

 
3. 

 
4. 

 
5. 

 
6. 

1 47

2

 
7. 

 ( ) 

 

 

 

 

 



 4 

 

 

 

Angelier, J., Lee, J.C., Chu, H.T., and 
Hu,J.C. (2003) Reconstruction of fault 
slip of the September 21st, 1999 , Taiwan 
earthquake in the asphalted surface of a 
car park, and co-seismic slip partitioning: 
Jour. Struct. Geol., v. 25, p. 345-350. 

Chia, Y., Y. S.Wang, J. J. Chiu, and C. W. 
Liu (2001) Changes of groundwater level 
due to the 1999 Chi-Chi earthquake in the 
Choshui River alluvial fan in Taiwan, 
Bull. Seis. Soc. Am. 91, 1062-1068. 

Ge, S. and S. C. Stover (2000) 
Hydrodynamic Response to Strike- and 
Dip-slip Faulting in a Half-space, J. 
Geophys. Res. 105, 25513-25524. 

Grecksch G., F. Roth and H. J. Kumpel 
(1999) Co-seismic well-level changes due 
to the 1992 Roermond earthquake 
compared to static deformation of 
half-space solutions, Geophys. J. Int. 138, 
470-478.  

King, C.-Y., S. Azuma, G. Igarashi, M. 
Ohno, H. Saito, and H. Wakita (1999) 
Earthquake related water-level changes at 
16 closely clustered wells in Tono, 
Central Japan, J. Geophys. Res. 104, 
13,073-13,082.  

Kissin, I.G., V.M. Belikov, and G.A. 
Ishankuliev (1996) Short-term ground- 
water level variations in a seismic region 

as an indicator of the geodynamic regime, 
Tectonophysics 265, 313-326. 

Montgomery, D. R. and M. Manga (2003) 
Streamflow and water well responses to 
earthquakes, Science 300, 2047-2049. 

Palciauskas V. V. and P. A. Domenico 
(1989) Fluid pressure in deforming porous 
rocks. Water Resour. Res., 25, 203-213. 

Quilty E.G. and E. A. Roeloffs (1997) 
Water-level changes in response to the 20 
December 1994 earthquake near Parkfield, 
California. Bull. Seis. Soc. Am. 87, 
310-317.  

Roeloffs, E. A. (1998). Persistent water level 
changes in a well near Parkfield, 
California, due to local and distant 
earthquake, J. Geophys. Res. 103, 
869-889.  

Rojstaczer, S. and S. Wolf (1992) 
Permeability changes associated with 
large earthquakes: an example from Loma 
Prieta, California, Geology 20, 211-214. 

Rudnicki, J. W., and Yin, J. (1993) Analysis 
of water level changes induced by fault 
creep at Parkfield, California, J. Geophys. 
Res., 98, 8142-8152. 

Wakita, H. (1975). Water wells as possible 
indicators of tectonic strain, Science 189, 
553-555. 

Wang, C. Y., L. H. Cheng, C. V. Chin, and 
S. B. Yu (2001) Coseismic Hydrologic 
Response of an Alluvial Fan to the 1999 
Chi-Chi Earthquake, Taiwan, Geology 29, 
831-834. 

Wang, H.F. (1997) Effects of deviatoric 
stress on undrained pore pressure 
response to fault slip: J. Geophys. Res., v. 
102, p. 17943-17950. 


