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A comparative study on characteristics of waterlevel responses to rainfall in the
two aquifer systems
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:School of Earth and Environmental Sciences, Seoul National University

ABSTRACT

B

We analyzed hydrologic time-series data obtained from a fractured aquifer in Wonju and a
porous shallow aquifer in Uiwang area. Auto-correlation, spectral density, and cross-correlation
functions were used for the analyses. Water level at a shallow well in Wonju was weakly auto-
correlated and it was sensitive to direct infiltration from rainfall through soil zone while that at
a well screened in the fractured zone showed a relative stability to an outer stress (rainfall),
which was derived from a delayed transmission of recharge stress through a fracture network
from a remote area. Characteristics of time-series data in Ulwang area were similar to those in
the fractured zone in Wonju. This was caused by a regional recharge from a distant area rather
than a direct infiltration. This study demonstrated a usefulness of time series analyses for

identification of recharge mechanism.
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modified from Lee and Lee(2000). Location

of well LM22 is not shown in this figure.
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Fig. 2. Water level fluctuations of the shallow wells
(S11 and S9) at the Uiwang site.
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Table 1, Hydraulic conductivity estimates of representative hydrogeologic units of the two sites.

Site Hydrogeologic unit Hydraulic conductivity (cm/sec)
surface soil and weathered gneiss 1.63 X 10° ~3.43 X 10°
Woniu site unweathered gneiss ~20x10°
fractured rock 1.84 xX10*-1.93 x 10"
fresh granite not available
reclamation soil(silty sand) <10*
fine sand 1.5 X 10°~7.6 X 10
Uiwang site coarse sand with gravel 5.0x10°~1.85x 10"
weathered bedrock not available
fresh bedrock not available
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study sites.
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Table 3, Time delays obtained from cross-correlation analysis with the water levels at the two sites.

) . Masimum
Site Well Season Time dealy (h) .
cross-correlation
High 33 023
PW
Woni Low 70 0.22
ome U8 High 3 0.73
Low 62 0.14
High 42 0.40
S11
Uiwan Low 68 0.32
& < High a 0.38
Low 68 0.15
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