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Water-consumption Structure Optimization in Oasis of Middle Reaches of
Heihe River Basin Based on Multi-objective Optimization Model

WANG Youzhi GUO Ping
(Center for Agricultural Water Research in China, China Agricultural University, Beijing 100083, China)

Abstract; The deterministic multiple objective optimization model was constructed based on the
characters, including water shortage risk, economic benefit and fairness, existed in water resources
management system. Besides, the Me measure multiple objective optimization model was proposed due to
the uncertainties of water resources system. Moreover, the Me measure can be transformed into necessary
measure, possibility measure and credibility measure according to different pessimistic-optimistic
parameters. The two models were applied to the real case of inter-water users water allocation of Ganzhou
District, Linze County and Gaotai County. The results showed that the Me measure multiple objective
optimization model was more practical for water resources management and had more robustness and
provided more water allocation alternatives compared with the deterministic multiple objective optimization
model. The results indicated that the total water allocation form high to low was possibility measure,
credibility measure, and necessary measure. Besides, the structural water shortage risk had negative
relationship with allocated water resources, while economic benefit and GINI were positively affected by
allocated water resources. Therefore, the necessary measure had more advantages in minimizing the
objectives, and the possibility measure was more applicable for maximizing the objectives, and the
credibility measure had the comprehensive results. What’ s more, the total water allocation, structural
water shortage risk and economic benefit was lessened with the increase of measure levels, while the GINI
coefficient was increased with the increase of measure levels. Therefore, the decision makers can choose
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best water allocation schemes with consideration of reasonable pessimistic-optimistic parameter and

measure levels.

Key words: water resources optimization; Me measure ; multiple-objective optimization model ; structural

water shortage risk; GINI coefficient
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Tab.1 Net coefficient, cost, maximum and minimum water demands
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Tab.2 Agricultural irrigation area, industrial output, population, ecological irrigation area and water availability
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Tab.3 Water allocation of single objective programming and multi-objective programming and variation

proportion of water allocation
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Tab.4 Benefit of single objective programming and multi-objective programming models
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Tab.5 Water allocation of Me measure multi-objective optimization model m’
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