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Abstract

With the increasing economic development in coastal areas, the problem of
coastal degradation has emerged. To facilitate subsequent planning of water resources
management, it is essential to determine the coastal aquifer's dynamic exchange with
the ocean. In this research, our objective is to integrate innovative experiments and
modeling techniques to assess the heat and water exchanges in the coastal aquifer of
the Taoyuan Tableland in northwestern Taiwan. Specific hydraulic and heat tracer
tests are conducted at this location to obtain the flow and heat transfer characteristics
of the layered flow. In subsequent steps, we employed the MODFLOW and
MT3DMS numerical models to simulate the influence of interactions between
freshwater and seawater on the temperature field of the coastal aquifer. The
calibration of the model is based on the groundwater levels and the temperature
acquired from monitoring wells which were installed near the coastline at the
TAICOAST observation station. The experimental results show that the thermal
responses from the active heat tracer test can match the core sample and enable
calculation of the groundwater flux toward the sea. Significant thermal responses are
observed vertically in the observation well near the heating well, ranging from the
water level to a depth of 12 m, with BWO08 being the observation well showing the
maximum thermal response. The simulation of the numerical model aligns well with
the observed water levels and temperature in wells. The simulation provides a 3D
depiction of the groundwater flow direction, which was used to calculate the velocity
of groundwater flow and estimates thermal conductivity at this site. The results reveal
the dynamic impacts of tidal variations on the coastal aquifer at a high spatial
resolution, providing valuable insights into understanding the groundwater discharge

in this system.
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