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Simulating the Spatiotemporal Distribution of Surface-
Groundwater Hydrology in the Zhuoshui River Basin:
Application of SWAT-MODFLOW model
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Abstract

The Zhuoshui River basin and the Zhuoshui River alluvial fan are located in
central Taiwan and are important water resource areas for the country. The basin
encompasses mountainous areas, hills, and plains, featuring diverse topography and
abundant water resources crucial for agricultural production and economic
development. The Zhuoshui River alluvial fan is the largest alluvial fan in Taiwan,
characterized by flat terrain and serving as a major agricultural hub. With economic
development and increased human activities, the demand and utilization of water
resources have placed a certain degree of pressure on the area.

This study focuses on the interaction between surface water and groundwater in
the hydrological cycle, particularly how surface runoff generated by rainfall affects the
groundwater system. To comprehensively consider the mechanisms of surface and river
runoff and rainfall infiltration, the SWAT and the MODFLOW models were integrated.
The objectives include the following: first, to establish the SWAT-MODFLOW model
to simulate and estimate the recharge volume from rainfall and the exchange volume
between the river and aquifer in the Zhuoshui River alluvial fan. Second, to evaluate
the applicability of the SWAT-MODFLOW model by calibrating and validating the
model to ensure it accurately reflects the hydrological processes within the basin.

During the calibration and validation periods, the flow simulations of the SWAT
model were generally satisfactory. After calibration, the annual average pumping
volume of the MODFLOW model was 2.65 billion tons, and the annual average
recharge volume was 2.72 billion tons. The SWAT model estimated an annual average
recharge volume of approximately 1.48 billion cubic meters, with the annual average
recharge volume being about 0.36 times the annual average rainfall. Regarding the
exchange rate between the river and aquifer, in the apex and tail regions of the fan, the
river mainly infiltrates into the aquifer, while in the central region of the fan, the aquifer

primarily seeps into the river.
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