/—J J. Korea Water Resour. Assoc. Vol. 50, No. 12 (2017), pp. 889-896 pISSN 1226-6280
@ doi: 10.3741/JKWRA.2017.50.12.889 eISSN 2287-6138

Evaluation of water supply capacity using groundwater abstraction contributing
to streamflow

Chung, II-Moon®* - Kim, Nam Won? - Lee, Jeongwoo?® - Chang, Sun Woo?

*Hydrological Sciences and Engineering Department, Korea Institute of Civil Engineering and Building Technology

Paper number: 17-091
Received: 25 October 2017; Revised: 6 November 2017; Accepted: 6 November 2017

Abstract

In the present study, an integrated SWAT-MODFLOW model was implemented to analyze the method of supplying groundwater
abstraction contributing to Musimcheon stream. Various simulations of supply of groundwater to streamflow with current and
maximum groundwater abstraction have been explored for 5 years (2011-2015). In 2015, when the severe drought happened, the
monthly discharge change rate due to groundwater supply was ranged from 23% in current abstraction to 68% in maximum abstraction.
In terms of annual groundwater recharge, these quantities could be applicable recharges ranged from 75 mm (6.2% of annual mean
precipitation) to 290 mm (24% of annual mean precipitation) which could be stable annual supply. Since surface water is vulnerable to
drought, the water supply using groundwater could be an effective alternative for stream deficiency.
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Fig. 1. Schematic diagram of the integrated SWAT-MODFLOW
model (Kim et al., 2008)
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Fig. 2. Watershed subdivision in Musim watershed
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Fig. 5. Distributed pumping wells in Musim watershed
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Fig. 7. Depletion of water in Musimcheon stream (Chungcheong
daily, 2015)
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Fig. 8. Variation of monthly stream discharge according to the water transfer of current usage
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Table 1. Annual recharge and possible groundwater supply (Unit: mm)

895

Year Precipitation Recharge Current supply Maximum supply
2011 1805.54 468.05 77.25 287.24
2012 1387.55 262.47 76.95 288.70
2013 1240.06 210.05 76.35 290.74
2014 913.67 106.59 74.33 292.04
2015 757.88 64.72 72.05 293.70
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