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ANALYSIS OF ENVIRONMENTAL LIMITING LEVEL AND AVAILABLE YIELD OF GROUNDWATER
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ABSTRACT

To achieve the goal of sustainable groundwater management, groundwater pumping should
avoid inducing the environmental impacts such as land subsidence or seawater intrusion caused by
over-pumping. Operation rules to guide adequate groundwater pumping are important issues.

This study established a groundwater numerical model and computed the amount of
groundwater available yield in Choshuichi Alluvial Fan based on groundwater level constraints. The
groundwater level constraints are the minimum groundwater level to avoid creating an impact on
ecological stream flow and inducing land subsidence. In this study, several one-dimensional land
subsidence models for each well were constructed by using MODFLOW Subsidence and Aquifer-
System Compaction (SUB) package. Each SUB model was calibrated and used to evaluate the
minimum groundwater level to avoid land subsidence. A regional groundwater numerical model of
Choshuichi Alluvial Fan was developed, and the available groundwater yield of the whole Alluvial
Fan was simulated basing on the groundwater level constraint. The results showed that, in
2009~2014, Choshuichi Alluvial Fan, the available groundwater yield of the month is about
0.081~0.115 billion tons, and the annual available groundwater yield is about 1.150 billion tons,
which is about 0.194 billion tons less than the current annual groundwater usage (about 1.344 billion

tons). These results are a valuable reference for future groundwater analysis and policy assessment.
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