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Conjunctive Use of Surface and Ground Water
in Irrigation Area
— A Case Study for Ailiao Irrigation Area, Pingtung—
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ABSTRACT

The purpose of this study is to investigate how to effectively utilize the available
water resources. The service area of Ailiao irrigation canal of the Farm Irrigation
Association of Pingtung was chosen as the study area of this research. Linear
programming is applied for the optimization on conjunctive use of surface and ground
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water. Besides, this research also analyzes the amount of water to be pumped and excess
surface water under the condition of optimized, planncd, and existing water allocation rate
during the period of dry and wet scason. Furthermore, the amount of transferablc water
and its valuc are also discussed in the study.

Last ten ycars’ average intake water records from Ailiao irrigation canal were uscd
as input data for simulation. The results show that the optimized watcr allocation rate is
significantly different from the existing one in dry season. The minimized volume of
ground water required in the study area is 19.558 million M* yearly and under the
condition of optimizcd water allocation rate, the excess surface water is 35.747 million
M per year.

From the results of this study, approximately about 60% of electricity cost for water
pumping will be saved and therc arc 26.081 million M? of water could be transferred to
domestic or industrial water use when surface intake water is close to the volume of water
right during dry scason.

Keywords: Surfacc/ground water conjunctive use, Irrigation, Lincar programming,

Optimization model.
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