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Evaluation of Inter-catchment Groundwater Flow in Choshui River
Basin
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Abstract

The hydrological model, often known as the closed model, typically assumes that
there is no groundwater exchange at the boundaries between catchments. Yet, this
assumption is rarely satisfied. Therefore, this study selected five adjacent catchments in
Choshui River Basin and calculated the effective catchment index to determine whether
there is groundwater exchange using water balance data from 2011 to 2020. In this study,
an open rainfall-runoff model was used to quantify groundwater exchange. Nei Mao Pu
catchment receives groundwater, while the Long Men Bridge catchment exports
groundwater. The performance of the open rainfall-runoff model was superior to that of
the closed model. During the dry season, streamflow in the Nei Mao Pu catchment was
overestimated by the closed model while being accurately predicted by the open model.
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Annual average groundwater exchange in the Nei Mao Pu catchment is 472 mm,
accounting for 22% of the annual average rainfall. Annual average groundwater
exchange in the Long Men Bridge catchment is 340 mm, accounting for 11% of the
annual average rainfall. In the dry season, the proportion of groundwater exchange to
the rainfall was 55% and 19% in Net Mao Pu and Long Men Bridge catchment,
respectively. This study suggests that groundwater exchange is an important component
of the hydrological cycle. The evaluation of groundwater exchange may increase the
precision of water balance estimation and related applications.

Keywords: Groundwater Flow, Water Balance, Rainfall-Runoff Model, Choshui
River Basin
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