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EQ Distribution
in Taiwan

(1997-2005)

Every year, there are

8.7 M_> 5.5 earthquakes
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Monitoring Well Network

612 wells were installed at
255 monitoring stations .

1 to 5 wells at each station.

Screened in sand or gravel.
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Pore Pressure Induced by
Stress Change due to Fault Movement

Based on Biot’s Consolidation theory
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where [ p is pore compressiblity
S is water compressiblity

V2P +

Coseismic: V2P =0 (no flow) - loading

Postseismic: ? =0 (no loading) - flow

Persistent Change in the DW3 well
(2006 M, 6.2 Earthquake)

M,6.2, 21%m

On 1-sec data persistent
change occurred
gradually over a 4-
minute period after the
earthquake.

Accompanied by

oscillatory changes at
S = the beginning due to

passing seismic waves.

Water level Change (cm)

1-sec data of water level




Largest Coseismic Fall
(1999 M, 7.6 Earthquake)

M,7.8, 2km
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Variation of Groundwater Levels
(1999 M, 7.6 Earthquake)

M, 7.6, 21km
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Variation of Groundwater Levels at SH
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M, 7.6, 44km

Hydraulic head (m)

41.95

16 20
September 20 September 21




Spatial Distribution of
Coseismic Changes
(2003 M, 6.6 earthquake)

» Coseismic rises were observed in
central and southern coastal plains.

» Coseismic falls appeared primarily
in southwestern coastal plain and
the area near the mountains.

* Distribution reflects the complexity
of stress redistribution distant from
the earthquake epicenter.

Coseismic Change vs Hypocentral Distance
(1999 M, 6.6 Earthquake)

Poor correlation for coseismic changes
distant from earthquake epicenter

Coseismic change (cm)
) N N N [
o o o o o o

&
S

105 115 125
Hypocentral distance (km)




1999 M,, 7.6 Chi-Chi Earthquake

e |Local time: 1:47 a.m.
September 21, 1999

e Epicenter: near Chi-Chi
in central Taiwan

e Surface rupture due to
thrust faulting extends
100 km

e Displacement is up to
10.1 m laterally & 8 m
vertically

Spatial Distribution of
Coseismic Changes

(1999 M, 7.6 Earthquake)

e Coseismic rises prevailed
away from ruptured
segment.

e Coseismic falls appeared
near the ruptured fault.

e Similar but less distinct
distribution pattern near
unruptured segment




Coseismic changes in the study area A
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Largest Rises in the Study Area A

Coseismic change in a gravel layer is
greater than that in a sand layer.

The largest rise was observed between
100 m and 130 m; correlating well with a
gravel aquifer.

Gravel is less compressible = Skempton
coeff. B is smaller = stress change in
gravel must be greater.




Coseismic Change vs. Hypocentral Distance
(1999 M,, 7.6 Earthquake)

Good correlation for coseismic falls and fair
for rises in the footwall of ruptured segment,
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Coseismic Change vs. Hypocentral Distance
(1999 M,, 7.6 Earthquake)

Poor correlation for coseismic changes in
the footwall of unruptured segment
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Conclusions

e Fault displacement has a strong impact

on coseismic groundwater level changes.

The magnitude of coseismic change is
associated with characteristics, insteaqd
of depth, of aquifers.

Simple dislocation model not suitable for
predicting the magnitude or direction of
pore pressure change at a specific site.
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