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Abstract

This study aimed to evaluate the spatial variability of downstream river flow resulting from the opera-
tion of the Gimcheon Buhang Dam in the Gamcheon watershed. The dam’s effects on flood reduction
during the flood season and on increasing streamflow during the dry season—two main functions of
multipurpose dams—were quantitatively analyzed. Streamflow data from 2013 to 2021 for the study
waterhsed were simulated on a daily basis using SWAT-K (Soil and Water Assessment Tool - Korea)
model. Comparison of the simulated and observed values found goodness of fit values of 0.75 or higher
for both the coefficient of determination and the Nash-Sutcliffe model efficiency coefficient. The
spatial analysis of the dam’s effect on flood reduction focused on the annual maximum flood: rates of
flood reduction at the four stations ranged from 8.5% to 25.0%. The evaluation of streamflow increase
during times of low flow focused on flow duration curves: in particular, compared to the case without
an upstream dam, the average low flow at the four sites increased from 33% to 198%.
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Fig. 1. Flow duration curve.
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Fig. 2. Study area.

Table 1. Information of dam and water level gauging stations

Distance from dam (km)

Upstream basin area (km?)

Staion name

82.0
2554

Gimcheon Buhang Dam

6.3

Gimcheonsi (Jipumgyo)

24.6
325
49.5

456.4
772.0
987.5

Gimcheonsi (Gimcheongyo)
Gimcheonsi (Daedonggyo)
Gumisi (Seonjugyo)
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Table 2. Model performance results

Staion name R? NSE
Gimcheon-Buhang Dam 0.82 0.80
Gimcheonsi (Jipumgyo) 0.80 0.78

Gimcheonsi (Gimcheongyo) 0.82 0.81
Gimcheonsi (Daedonggyo) 0.79 0.76

Gumisi (Seonjugyo) 0.77 0.75
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Table 3. Variation of flow duration curves (%)

Staion name Q95 QI185 Q275 Q355
Gimcheonsi (Jipumgyo) 445 56.98 83.65 197.71
Gimcheonsi (Gimcheongyo) 4.46 29.04 52.13 93.00
Gimcheonsi (Daedonggyo) 0.71 13.82 24.63 42.15

Gumisi (Seonjugyo) -0.73 10.32 17.20 32.93
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