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Assessment of Effects of Groundwater Pumping from Deep Aquifer on
Streamflow Depletion
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Lee, Jeongwoo / Kim, Nam Won / Chung, I Moon / Cha, Joon Ho

Abstract

The streamflow depletion due to groundwater pumping from deep aquifer near the Juksan stream has been
simulated, in this study, by using the surface water and groundwater integrated model, SWAT-ODFLOW in
order to analyze the relationship between the stream depletion and hydraulic properties of aquifer and streambed,
and to spatially assess the streamflow depletion. The simulated results showed that the streamflow depletion
rate divided by the pumping rate for each well location ranges from 10% to 90% with reflecting the various
well-stream distance, transmissivity, storativity, and streambed hydraulic conductance. In particular, the
streamflow depletion exceeds about 50% of pumping rate for conditions with transmissivity higher than 10 mz/day
or storage coefficient lower than 0.1. The simulated results in the form of spatial maps indicated that the spatially
averaged percent depletion of streamflow is about 53.6% for five years of pumping which is lower than that
for shallow aquifer pumping by 12.9%. From the spatially distributed stream depletion, it was found that higher
and more rapid stream depletion to pumping occurs near middle-downstream reach.

Keywords . groundwater pumping from deep aquifer, streamflow depletion, SWAT-MODFLOW
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Table 1. Fraction of Total Area (unit: %)

Elapsed time(yr)
1 2 3 4 5 0~5(avg)
Stream depletion ratio(%)
< 20 39.2(29.8) 13.7(9.8) 3.7(3.0) 0.0(-0.1) 0.0(0.0) 4.9(3.7)
20~40 17.9(1.3) 28.0(17.9) 17.8(8.9) 11.7(5.7) 3.5(2.2) 24.5(13.9)
40~60 20.8(-1.8) 14.7(-3.4) 26.4(10.8) 21.009.0) 15.3(3.9) 25.7(6.5)
60~80 19.1(-13.1) | 26.0(-7.6) | 25.0(-11.0) 24.9(0.3) 30.2(11.6) 37.3(-2.3)
> 80 3.0(-16.8) | 17.6(-16.8) | 27.1(-11.7) | 42.5(-14.7) | 51.0(-17.7) | 7.7(-21.6)
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