FEREEAFZATHB SRR ERRRSE

S RRLENATHEBET ARG X
P Groundwater Chemical Variations before and after the Chi-Chi D
>'< Earthquake in Central Taiwan P

s [ENda i (Jxadi ¥
¥ NSC89 — 2116 — M — 002 — 046
AT 89O E£8E1BRENETHSA

HEIBA K E £

AREBELALEUT R X Z
(A5 2 XA G FRE -
(IR A M E i £ 5 B S RE— &
O REAREHERCFRERFEZIBXLE—
LRB&m At ERSAERET 6

7

PATEAML AL EBRPEHER

* # R B 9 # 10 A 31 A



Ty TR AL 4 E T T

d T e T ¥ S T

— T TR P el

EXEENE FPHEEERTKE 2R
Groundwater Chemical Variations before and after the Chi-Chi
Earthquake in Central Taiwan
it F 33k - NSC 89-2116-M-002-016
BB 89FE8H1BRESNETAZLA

EHARER

— - PXRE

1999 & 9 A 21 a6 P HELT HEAMMK
13#HRR RAERRNETS 2R -EHLAR
NERLBREIAJ/AK  EBHTRNH -4 -
RERBHRE 2001 & 5 AdtAKRBEF - GFHEE
RFHRMET - RAET - SRR T i aiRg T
% -

T B R RT Y M AR AR T Ao s B AR AR T iR
BE1999 43 AEREGM -6 AFT AR
BRIAMRG TR wEF LA ERBOR
B DA 2ZARTHRIL - uMAKPRTFOE
it BANFEAEEREAT NS L - ErER
BAGRA R SRR T RRBILRGSE
R AR AR 2 FLRR M B IR A ) A SR AR T Fo T B
BT SRR TRTETRESHEN - L
BRIRMBERLROAY  RERBAHET A
R AEABREARRAOET RERZIRS - RATAE
FRERRGTH  SARALAMEINGAR - iE
BHMTRICENST THETUARRERERGE
it -

M R ELFE TR KRR -BH T
.45 s

Abstract

A large earthquake (M = 7.3 and 7.5 km focal
depth), called Chi-Chi, occurred on September 21,
1999 in the central Taiwan resuiting in the death
totally aver 2300. After the earthquake we collected
commercialized bottled water (namely Chingjing
water), pumped from wells at Puli of the central
Taiwan, abeut 10 km northeast of the epicenter
within the aftershock region. The anions, e.g., CI', F,
SO, and NOy, of the bottled water prepared from
the last December to after the shocks were analyzed.

The analytical data display that the
concentrations of both suifate and nitrate have
increased steadily after March, as compared to the
constant level since last December, and reached an
excess of 10% in June, then quickly dropped in July
and decreased to about 10% and 20% below the
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constant values respectively till immediately before
the earthquake, These precursory chemical changes
are attributed to pre-seismic stress and strain changes.
Firstly, prior to the earthquake an increasing of stress
might cause the collapses of rock pores to expel the
pore fluids with high concentration of sulfate and
nitrate into the circulating groundwater system so as
to inctease their concentrations. Then, strain changes
induced mixing of different aquifers with low
concentrations of sulfate and nitrate. This result
confirms that groundwater chemistry is promising for
monitoring carthquakes.

Keywords: Chi-Chi earthquake, Groundwater, Water
chemistry, Stress, Pore collapse
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