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Abstract

Jiaoxi, with its unique flatland sodium bicarbonate hot springs, attracts visitors
from all over during the holidays. Therefore, establishing an appropriate limit on hot
spring usage to ensure its sustainable preservation is a necessity in tourism development.
This study collected geological drilling data from various sources, and hydrological
data including rainfall, river water levels, pumping data, and data from 25 groundwater
observation wells monitored by the Water Resources Agency and the Yilan County
Government. First, the Groundwater Modeling System (GMS) was used to conduct a
continuity analysis of gravel material within the sedimentary layer. Then, a material
continuity rose diagram was established using geological statistical methods. The
analysis revealed that gravel material has the highest continuity in the N10°E direction.
These results were then used in the T-PROGS package to create a hydrogeological

model of sedimentary heterogeneity using the Markov chain method.

To identify a representative geological model, this study created 20 sedimentary
layer realizations with the same statistical properties. These realizations were combined
with the underlying bedrock (Kankou Formation and Szuling Sandstone) to form a
geological model, which was then transformed into a groundwater numerical model.
Groundwater levels were simulated for each model, and the one with the best statistical
fit (highest R? and lowest RMSE) was selected as the representative geological model.
Hydrological data, such as pumping data and rainfall, were then put into this model for
steady-state calibration, matching local conditions. The study aimed to determine

suitable pumping rates for sustainable management of hot spring resources in the area.
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