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2 A Multistage Fuzzy-Stochastic Quadratic Programming Model
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* Interval- Valued Fazzy Linear Programming
* Violation Risk
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Optimal Utilization of Water Resources under Uncertainty Using Multistage Stochastic Programming
Abstract

Water is an essential yet constrained commaodity for human communities and ecological systems depend on it. With
population growth and economic development, water resource is increasingly declining. Over the past two decades,
because of changes in population and climate, and relative welfare increase, the per capita consumption of water has
increased. Thus, optimal use of available water resources is inevitable. In this study, water management of Voshmgir
dam was investigated using multi-stage stochastic programming. The main objectives of the present study was to
determine the cropping pattern, the shortage of water in each sector (agriculture, aquaculture and environment), and
the amount of gross revenue of the system in the three-year programming horizon (2017-2019) under 37%
efficiency. The required data were collected from Gorgan Regional Water Organization for 1994 to 2016. The results
showed that in the scenarios of wet, dry, and normal years, there was no water shortage in aquaculture and
environmental sectors and the target water demand was provided for these sectors, but in the worst case, when the
flow in the whole period of programming was low, there was a water shortage of 31.97 million cubic meters for
agriculture sector. The acreage in the three-year horizon was different from the current acreage and gross revenue of
the system in the three-year programming horizon was equal to1723 billion Riyals; therefore, it is recommended that
the administrators take steps to increase irrigation efficiency and train farmers in this direction.

JEL Classification: C02 Q15 61 Q24 Q25
Keywords: stochastic programming, multi-stage method, water resources management, uncertainty
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