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Developing the Conjunctive Use Model of Surface and Subsurface Water
for Drought Period (I1)

Abstract

This study develops an approach to conjunctively use surface water and
groundwater for Choushui River alluvial fan during drought periods between 1981
and 2010. The drought events that have exceedence probabilities of 10%, 20%, and
30% are selected to evaluate the operation of the water resources system. Based on an
assumption of middle growth of water need, the expected public demand in year 2021
is used for the evaluation. The surface water has higher priority than the groundwater
for the operation due to subsidence problem in the studied area. New wells are
suggested to install for increasing water sources during drought periods. Therefore, a
numerical groundwater model is developed and the refinement technique, named
MODTMR, is used to locally refine the grid size. for evaluation of groundwater level
distribution under the well operation. The results show that the length of drought
period is 45, 33, and 17 for the exceedence probabilities of 10%, 20%, and 30%
respectively. The according shortages are 6.89, 4.13, and 0.82 million tons of water.
The groundwater model can simulate the groundwater level changes for the wells that
pump the water during the drought periods. The results show that the suggested
pumping wells can satisfy the water demands during drought periods and the
groundwater level can be recovered after the drought periods.

Keywords: Conjunctive use of surface water and sub-surface water; Choushui river
alluvial fan; Groundwater flow simulation; System dynamics.
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