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Abstract

In this study, the effects of climate change scenarios on the Zounuz Dam were investigated, considering the
reliability, vulnerability, resilience, sustainability, and scarcity indicators. Climate projections for the period
2021-2040 were downscaled using the CanESM2 general circulation model under various RCP scenarios,
applying the Firefly Algorithm (FA) method. The IHACRES model was used to simulate the inflow to the dam.
Also, the flow-storage model was created using the Vensim software. The results indicated that inflow to the
dam is projected to decline by 12%, 30%, and 32% under the RCP2.6, RCP4.5, and RCP8.5 scenarios,
respectively. The crop pattern optimization was investigated. The results showed that if the optimal cultivation
pattern is applied in different climate scenarios, water supply will not be difficult in the next 10, 4, and 4 years,
respectively, but after that, water shortages will gradually appear. The findings showed that although the
implementation of the optimal cultivation pattern improves the five indicators in all water consumption sectors,
the dam reservoir will not be able to meet future demands. Therefore, it is essential to adopt practical policies
and methods for water resource management in all sectors.
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