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Abstract

Nowadays, water resource management has been shifted from the construction of new water supply systems to the
management and the optimal utilization of the existing ones. In this study, the reservoir operating rules of Doroodzan
dam reservoir, located in Fars province, were determined using different methods and the most efficient model was
selected. For this purpose, a monthly nonlinear multi-objective optimization model was designed using the monthly data
of a fifteen-year period (2002-2017). Objective functions were considered as minimizing water scarcity index in
municipal, industrial, environmental and agricultural sectors. In order to determine the operating rule curves of
reservoir, in addition to the nonlinear multi-objective optimization model, the methods of ordinary least-squares
regression (OLS), fuzzy inference system and adaptive network fuzzy inference system (ANFIS) were used. Also, the
reliability, resiliency, vulnerability and sustainability criteria were used to compare the different methods of reservoir
performance rules. The results showed that ANFIS model had the higher sustainability criterion (0.26) due to its greater
reliability (0.7) and resilience (0.42), as well as its lower vulnerability (0.13), thereby showing the best performance.
Therefore, ANFIS model could be effectively used for the creation of Doroodzan reservoir operation rules.
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