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The Correlation between Groundwater Level and GOI with Snowmelt Effect
in Ssangchun Watershed
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Abstract

Snowmelt effect is identified from the analysis of the relationship between precipitation and
groundwater levellGWL) data and Severe drawdown of GWL is observed in drought. Groundwater
dam Operation Index (GOI), which is developed for the optimal operation of groundwater dam, is
calculated by taking common logarithm of the moving average(MA) of precipitation data for a certain
period. The period can vary from watershed to watershed because the period is decided by picking
the maximum correlation coefficient between GWL and GOI of several MAs of precipitation. For
Ssangchun watershed, the correlation was the strongest when we apply 70 day MA for GOI
calculation. Snowmelt effect is considered by applying the temperature change by elevation(0.5°C
decrease per 100m) and examining the areal distribution of the watershed by elevation. Snow event is
assumed when the daily average temperature is below 0°C and snowmelt is assumed when the
temperature is above zero degree Celsius. Total snowmelt is assumed for the day. When the snow
event is occurred the precipitation data is separated into two components, snow and rainfall. The areal
distribution by elevation is used for the calculation in the separation. The correlation between GWL
and GOI is higher when we consider snowmelt effect than we neglected it.
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Fig. 1. DEM of Ssangchun watershed
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Fig. 2. Precipitation and GWLs in Ssangchun watershed
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Fig. 3. Cumulative area according to elevation
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Table 1. Correlation coefficienis between GWL and GOI

Correlation coefficients without snowmelt effect Correlation coefficients with snowmelt effect
Well # , Well #
MA Well #1 Well #2 Well #3 MA Well #1 Well #2 Well #3
30day-MA 0.2141 0.3079 0.3093 30day-MA 0.2633 0.3546 0.3524
40day-MA 0.2052 0.3260 0.3319 40day-MA 0.2959 0.4420 0.4568
50day-MA 0.2991 0.4730 0.4967 50day-MA 0.3070 0.4842 0.5107
60day-MA 0.3058 0.4847 0.5045 60day-MA 0.3114 0.4918 0.5164
70day-MA 0.3072 (0.4909 (0.5143 70day-MA 0.3060 0.4928 0.5205
80day-MA 0.2889 0.4670 0.5021 80day-MA 0.2841 0.4668 0.5043
90day-MA 0.2719 0.4520 0.4919 90day-MA 0.2635 0.4460 0.4877
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