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Abstract

In this study, the hydraulic gradient was calculated using the groundwater level and rainfall observed in the Hyogyo-ri
area for a year, and the change in the hydraulic gradient according to the rainfall was analyzed. It was found that the
groundwater level increased as the rainfall increased in all groundwater wells in the research site, and the groundwater
level rise decreased as the altitude of the groundwater well increased. The hydraulic gradient in the research site ranged
from 0.016 to 0.048, decreasing during rainfall and increasing after the end of the rainfall. As the rainfall increased, the
groundwater level rise in the low-altitude area was more than the high-altitude area, and the hydraulic gradient
decreased due to the difference in groundwater level rise according to the altitude. Through this study, it was found that
the influence of rainfall is dominant for the fluctuation of the hydraulic gradient in the unconfined aquifer.
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Fig. 1. Location map of research site and monitoring point.
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Table 1. Borehole depth and strata thickness in the research site

Well number M1 M7 M8
Elevation (m) 23.7 17.6 13.3
Depth (m) 48.0 36.3 30.2

Colluvium 2.4 4.4 -
Alluvium - - 3.8

Thickness (m)

Weathering soil 14.6 9.6 4.7
Weathered rock 31.0 22.3 21.7
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Fig. 2. Schematic diagrams for estimate of hydraulic gradient (Devlin, 2003).
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Fig. 3. Schematic diagrams of groundwater hydraulic gradient change according to rainfall.
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Fig. 4. Monthly accumulated rainfall and number of rainfall days in the research site.
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Fig. 5. Box whisker plots of groundwater level by well in the research site.
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Fig. 6. Time series graphs of daily accumulated rainfall and groundwater level in the research site.
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Fig. 7. Regression functions of monthly average groundwater level according to monthly accumulated rainfall by well.
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