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analysis based on integrated hydrological model for water curtain cultivation site: Case study of
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ABSTRACT: Water curtain cultivation (WCC) areas at Cheongweon-gun in Chungcheongbuk-do Province
consumes groundwater resources due to intensive withdrawal of groundwater from shallow aquifers in winter
season. The massive development of groundwater has resulted in the seasonal depletion of groundwater resources.
In addition to observation of groundwater levels, the water balance analysis was performed using integrated
hydrologic analysis to determine the substantiality of WCC water use. In this study, a three-dimensional finite
difference model using MODFLOW was built to simulate groundwater flow. Groundwater recharge time series
data to be entered into the model were acquired by basin hydrological model (SWAT model). Validation process
was performed based on water-level observations collected from monitoring wells for two years from 2012 to 2014,
then quantitative water balance analysis of the aquifer was tested. Finally, three scenarios for artificial recharge
and recovery (ASR) were simulated that injected 20, 40, 60 % of total water use, respectively. This results suggested
an appropriate artificial groundwater recharge scheme for sustainable management of WCC near streamflow.
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Fig. 2. Water level at (a) lower stage of the river,
CWR-01 and (b) upper stage of the river, CWR-02.
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Table 1. Model layer properties.
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. Aquifer Hydraulic conductivity Specific  Storage
Thickness type (m/sec) yield  coefficient
Layer 1 12 Unconfined 3.2x 10°~9.1x 10° 3.2x10°~9.1x10°  0.09
(Surface layer)
Layer 2 6 6 5
(Weathered rock) 20 Confined 2.0x 10 1.0x 10 1% 10
Layer 3 5 5 4
(Soft rock) 50 Confined 1.0x 10 1.0x 10 1% 10
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Fig. 8. Cumulative volume change and the correspond-
ing net storage in the shallow aquifer of WCC area.
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