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Effects of Irrigation Reservoirs and Groundwater Withdrawals on
Streamflow for the Anseongcheon Upper Watershed

ABSTRACT

Streamflow responses to irrigation reservoirs and groundwater withdrawals were simulated using the integrated surface-water and
groundwater model, SWAT-MODFLOW for the upstream watershed of the Gongdo station located in the Anseong stream. The
simulated results indicated that the irrigation water supply from the Gosam and the Geumkwang reservoirs has caused the decrease
of 31.2%, 82.5% in drought flows below the reservoirs, respectively, against the natural flow condition. While, at the outlet of the study
watershed, the effects of the irrigation reservoirs were insignificant due to the delayed return flows with the decrease of 5.7% in drought
flow. Both of the irrigation reservoirs and groundwater withdrawals have reduced the drought flows by 19.2% at the Gongdo station.
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Fig. 1. Subbasin Delineation and DEM for Study Watershed
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Table 1. Parameter Calibration
Parameter Explanation Calibrated value
CN2 SCS runoff curve number for moisture condition I1 1.1 times the default value
SURLAG surface runoff lag time 1/4 times the default value
SLSOIL slope length for lateral subsurface flow 1/3 times the default value
EPCO plant uptake compensation factor 0.9
ESCO soil evaporation compensation factor 1.0
GWDELAY delay of groundwater recharge 0.16
CH N Manning's n value 0.042
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Fig. 5. Simulated Streamflows According to Groundwater Pumping or Reservoir Operation at the Outlet of Study Watershed
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Fig. 6. Simulated Flow Duration Curves According to Groundwater Pumping or Reservoir Operation at the Outlet of Study Watershed
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Table 2. Simulated Standard Flows at the Outlet of Study Watershed (unit: m*/s)

Classification

Abundant flow (95days)

Normal flow (185days)

Low flow (275days)

Drought flow (355days)
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271
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Fig. 7. Simulated Streamflows According to Groundwater Pumping or Reservoir Operation Below Gosam Reservoir (At the Outlet of

Subbasin 9)
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Classification Abundant flow (95days) | Normal flow (185days) Low flow (275days) Drought flow (355days)
W/O pumping & W/O reservoir 1.87 0.82 0.52 0.38
With pumping & W/O reservoir 1.82('¥ 2.9%) 0.76(¥ 6.9%) 0.47(¥ 10.2%) 0.34(V¥ 11.2%)
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With pumping & With reservoir 1.16(¥37.8%) 0.61(¥25.1%) 0.34('¥33.8%) 0.23('%39.9%)
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Fig. 9. Simulated Streamflows According to Groundwater Pumping or Reservoir Operation Below Geumkwang Reservoir (At the Outlet of

Subbasin 16)
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Fig. 10. Simulated Flow Duration Curves According to Groundwater Pumping or Reservoir Operation Below Gosam Reservoir (At the Outlet

of Subbasin 16)

Table 4. Simulated Standard Flows at the Outlet of Subbasin 16 (unit: m*/s)

Classification Abundant flow (95days) | Normal flow (185days) Low flow (275days) Drought flow (355days)
W/O pumping & W/O reservoir 0.815 0.257 0.152 0.126
With pumping & W/O reservoir 0.800('¥ 1.8%) 0.244('¥ 4.9%) 0.143('¥ 6.4%) 0.117(¥ 7.2%)
W/O pumping & With reservoir 0.172('¥ 78.8%) 0.072('¥ 71.9%) 0.033('¥78.1%) 0.022('¥ 82.5%)
With pumping & With reservoir 0.166('¥ 79.6%) 0.067('¥ 74.0%) 0.029('¥ 80.7%) 0.019('¥ 84.9%)
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