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Groundwater Level Distribution and Rainfall Response Characteristics
in Haean Basin of Yangu

Hyun-Mi Choi * Jin-Yong Lee*
Department of Geology, Kangwon National University

ABSTRACT

The groundwater level distribution and characteristics of responses to rainfall were examined in the Haean basin of Yangu
that has a single stream exit to the east. The groundwater levels showed a circular or elliptical distribution converging the
center of the basin with different hydraulic gradients in the north and south regions. The waterlevel elevations exhibited a
perfect correlation with topographic elevation (>=0.99) while the depth to water showed a rather weak correlation
(*=0.49). The water table fluctuation (WTF) method yielded recharge ratios of 6.1~12.65% (S, = 0.02) and 15.2~28.5%
(Sy=10.05). The waterlevels of HG3 well, which is much proximal to a stream, were weakly auto-correlated but they were
highly sensitive to direct infiltration from the rainfall event. The shorter regulation times of the HG3 represented a quicker

dissipation of the input stress (rainfall).

Key words : Basin area, Waterlevel, Groundwater recharge, Autocorrelation, Spectral density function
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Fig. 1. Location of (a) the Haean basin in Korea, (b) aerial photograph and (c) geologic map of the Haean basin (modified from Lee et al.,

2010).
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Table 1. Characteristics of groundwater wells analyzed in this study

Location
Well ID Well depth (m) Usage
Latitude Longitude Altitude (m)
TGl 38°17'08.04" 128°08'42.08" 425.0 8.1 Agriculture
TG2 38°16'31.64" 128°07'38.10" 387.1 15 Agriculture
TG3 38°16'36.85" 128°07'38.71" 4542 150 Agriculture
TG4 38°16'39.82" 128°07'30.90" 445.0 18 Agriculture
TGS 38°16'42.65" 128°07'16.98" 4523 20 Agriculture
TG6 38°18'43.93" 128°07'39.47" 5552 180 Agriculture
HG3 38°18123.55" 128°08'06.12" 458.8 19.5 Agriculture
HG4 38°16'58.49" 128°08'32.56" 4422 180 Agriculture
HGS 38°16'52.64" 128°08'44.02" 443.0 78.5 Agriculture
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Fig. 2. Water level contour (m, elevation) in the Haean basin.
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Fig. 4. Water level fluctuations of the monitoring wells.
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Table 2. Topographic elevations, depth to waters, amplitude of waterlevel rises and peak times of 9 monitoring wells

Well ID Topographic elevation (m, amsl) Depth to water (m, bgs) Waterlevel rise (mm) Peak time (min)
TGl 425.0 2.36 87 1,140
TG2 387.1 3.72 70 1,050
TG3 4542 1.61 81 1,090
TG4 445.0 4.16 76 1,164
TGS 4523 5.16 91 1,139
TG6 555.2 13.46 61 1,123
HG3 458.8 13.45 126 1,005
HG4 4422 2.25 114 1,025
HG5 443.0 3.34 91 1,139
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Table 3. Recharge ratios estimated from the water level rises caused by the single rainfall event. The S, values were adopted from Yun

etal. (2009)

Well ID AP (mm) AH (mm) AH,/AP Recharge ratio (%)
TG1 20 87 435 8.74/21.7°
TG2 20 70 3.50 7.0/175
TG3 20 81 4.05 8.1/20.2
TG4 20 76 3.80 7.6/19.0
TG5 20 91 4.55 9.1/22.7
TG6 20 61 3.05 6.1/152
HG3 20 126 6.30 12.6/31.5
HG4 20 114 5.70 11.4/28.5
HG5 20 91 455 9.1/22.7
Mean 20 88.6 443 8.9922.1°

* In case of S,=0.02
® In case of S,=0.05
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Table 4. Characteristics of hydrologic time series data (water levels)

Well ID Peak time (min/hrs) Time lag (0.5%) (min/hrs) Regulation time (min/hrs)
TG1 1,140/19.0 405/6.7 898/14.9
TG2 1,050/17.5 660/11.0 1,065/17.7
TG3 1,090/18.2 495/8.2 986/16.4
TG4 1,164/19.4 525/8.7 1,006/16.7
TGS 1,139/18.9 534/8.9 1,008/16.8
TG6 1,123/18.7 NA (> 1,200) 1,084/18.1
HG3 1,005/16.7 294/49 398/6.6
HG4 1,025/17.1 504/8.4 965/16.1
HG5 1,139/18.9 534/8.9 1,008/16.8
Mean 1,097/18.3 494/8.2° 936/15.6

? Time to reach autocorrelation= 0.5
® Value of TG6 was excluded for calculation
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