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ABSTRACT

Groundwater is one of important water resources in Taiwan. Due to the characteristic of low
cost and stable quality, large amount of groundwater extraction in the past caused problem such as
land subsidence and seawater intrusion in some areas, especially in Choushui River alluvial fan.
With climate change and socio-economic development, coupled with uneven distribution of rainfall,
frequent droughts, and increasing water demand, groundwater management become a crucial issue

@ in Taiwan. In response, the government has delineated a Groundwater Recharge Geologically
Sensitive Area in part of the top of Choushui River alluvial fan. Groundwater management needs to
capture the existing variation of ground in order to make effective prediction. Based on existing data
characteristics, an appropriate evaluation mode can be developed to respond to and plan for future
groundwater management.

Therefore, this study collected the long-term groundwater level of the groundwater observation
wells in the Groundwater Recharge Geologically from 1997 to 2018. Mann-Kendall test and Sen’s
slope were used for trend analysis, and data-driven time series analysis was used to develop
groundwater level model. Considering the periodic characteristics of groundwater, this study used
frequency analysis and developed SARIMA model for each well to predict groundwater level. The
results showed the groundwater level has a downward trend from 1997 to 2018. The frequency
analysis results showed that groundwater has a 12-month cycle. The SARIMA model prediction
showed groundwater level has obvious periodic changes in the next Syears. Although the
groundwater level of most wells has no obvious upward or downward trend, the future groundwater
level will still have a strong seasonal cycle. This study can provide a reference for future
groundwater resources management.

Keywords: Groundwater, SARIMA model, Forecast, Choushui river alluvial fan, Geological
sensitive area.
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4.1.2 Sen’s slope estimator (Sen 1968)
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