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Abstract

Under intensifying extreme climate events, the uneven spatiotemporal distribution
of precipitation has made groundwater a crucial source of stable water supply. The
interaction between saturated and unsaturated zones is key to groundwater flow and
recharge. However, Taoyuan’s unique geological structure—low-permeability laterite
and high-conductivity gravel-—complicates this process. The region’s ponds serve as
potential groundwater recharge sources, yet their recharge mechanisms and efficiency
remain unclear, adding uncertainty to water resource management. This study employs
THMC software to develop a groundwater flow model that considers the spatial
distribution of laterite and gravel layers. The model simulates groundwater dynamics
under different geological conditions, exploring saturated-unsaturated zone exchange
and quantifying pond recharge. Hydrological and geological data of Taoyuan are
analyzed to determine the distribution and hydraulic properties of laterite and gravel
layers. Key inputs, including precipitation and pumping rates, are incorporated into
numerical simulations to examine how geological structures influence water flow and
recharge efficiency. The findings will provide a more precise assessment of
groundwater recharge, offering essential scientific support for water resource

management in Taoyuan and enhancing the sustainability of water resources.
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