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Abstract

Submarine Groundwater Discharge (SGD) has been emphasized in recent years.
Although groundwater discharge does not account for a large proportion of total
marine freshwater discharge, it is a very important land-to-sea material transport
pipeline, where the balance of the coastal ecosystem is closely related to the amount
of nutrient salts which is carried by groundwater. With the increased economic
development in coastal areas, the problem of coastal ecological degradation has
emerged, and therefore it is indispensable to evaluate the characteristics of coastal
aquifers in order to achieve a sustainable coastal ecosystem. In this research, the use
of in-situ thermal tracer tests and numerical models to estimate the characteristics of
layered flow in coastal aquifer systems is applied at the TaiCOAST station of National
Central University. The cross-hole heating tests use heat as a tracer and combine the
distributed temperature sensor (DTS) to simultaneously conduct high-resolution
measurements with the vertical temperature distribution in each observation well.
This estimates the direction of groundwater flow in the research area through the
thermal response presented by different observation wells. The numerical model uses
MODFLOW and MT3DMS to establish the simulation of the coastal aquifer system,
setting up the initial conditions and the boundary conditions by the measurement data
in the field, such as hydraulic conductivities, groundwater levels, thermal parameters,
and hydrogeological parameters. By comparing the simulation of groundwater flow
field with the results of the in-site experiments, we assessed the groundwater flow
characteristics of the study site and provided a reference for understanding the
groundwater discharge in the coastal aquifer system, thus achieving the purpose of

achieving a sustainable coastal ecosystem.
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