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This study uses time series analyses to evaluate fluctuation of water levels in a geothermal water
well due to pumping, in relation to rainfall at Dongrae hot-spring site on the southeastern coast of
the Korean peninsula. The volume of water pumped from the public study wells ranges from 542 to
993 m’/month, and the minimum water level ranged from 35 to 144.7 m during the measured period.
Autocorrelation analysis was conducted for the withdrawal rate at the public wells, water levels and
rainfall. The autocorrelation of the withdrawal rate shows distinct periodicity with 3 months of lag
time, the autocorrelation of rainfall shows weak linearity and short memory with 1 months of lag
time, and the autocorrelation of water levels shows weak linearity and short memory with 2 months
of lag time. The cross-correlation between the pumping volume and the minimum water level shows
a maximum value 1 at a delayed time of 34 months. The cross-correlation between rainfall and the
minimum water [evel shows a maximum value of 0.39 at a delayed time of 32 months.
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Equation Y x 3.628552513 * X + 495.0124825
Numbet of data points used = 39
Regression sum of squares = 187047

Coet of determination. R-squared = 0.439457
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Fig. 2. Correlation between

pumping volume and
minimum water levels.
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Fig. 1. Location of the study area.
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Equation Y = -4.508261436 * X + 493.3995862

Number of data points used = 39

Regression sum of squares = 342248 g
€oet of determination, R-squared = 0.437723

Equation Y = -0.5502090107 * X + §38.7595755
Number of data polnts used = 45

Regression sum of squares = 264094

Coat of detatminatlon. R-squared = 0.48617
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Fig. 3. Correlation between rainfali  F
and minimum water levels.
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Fig. 7. Autocorrelation of

Fig. 6. Autocorrelation of

Fig. 5. Autocorrelation of

minimum water levels.

pumping volume.

pumping volume.
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Pumping volume and minimum Rainfall and minimum
water level Crosscorrelation water level Crosscorrelation
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Fig. 9. Cross—correlation between the
rainfall and minimum water levels.

Fig. 8. Cross-correlation between the
pumping volume and minimum
water levels.
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