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Abstract

Jiaoxi, with its unique flatland sodium bicarbonate hot springs, attracts visitors
from all over Taiwan during the holidays. This study aims to evaluate the suitable usage
of hot spring by integrating the hydro-thermal numerical simulation in a heterogeneous
hydrogeological model (HHM). We used the Groundwater Modeling System (GMS)
and employed geological statistical methods to analyze the spatial distribution of
materials. The outcomes were fed into the TPROGS to generate dozens of HHMs using
the Markov chain, combined with two homogeneous bedrocks to form 3D geological
models. Under the proper hydrological conditions, groundwater level simulation results
for various geological models were statistically analyzed to identify a typical one. Then,
the geological model was converted into a numerical groundwater flow model
(MODFLOW) and combined with a solute transport model (MT3DMS) for hydro-

thermal simulations to obtain the distribution of groundwater head and temperature.

Model 21, chosen from 30 3D geological models, was deemed representative
based on the highest coefficient of determination and smallest mean absolute error.
Calibration of the steady-state groundwater flow model revealed a strong agreement
(R?=0.9) between simulated and observed data in the sedimentary layer, confirming the
model's representativeness. Thermal transport simulation showed that the temperature
distribution of groundwater in bedrock is similar to that of observation. Subsequent
evaluations, considering water quantity and temperature, will determine the suitable

pumping rates for guiding sustainable management of hot spring resources in study area.
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