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Study on simulation and optimal scheduling of reservoir
water temperature structure in arid northwest China

Zhiyang Guo
Xinjiang Water Resources Survey and Design Institute Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

As critical projects for water resource regulation and ecological security,reservoirs in the arid regions of Northwest China exhibit
water temperature structures that directly influence their ecological effects and water supply functions.Constrained by high
temperatures,significant evaporation,scarce precipitation,and pronounced diurnal temperature variations,these reservoirs are prone
to marked thermal stratification.This phenomenon enhances vertical temperature gradients,thereby affecting the distribution of
dissolved oxygen and biological habitats.In recent years,with increasing regional water scarcity and growing demands for ecological
protection,the simulation of water temperature structures and optimized operation strategies have become key research priorities.
Using coupled hydrodynamic and thermodynamic models,the formation mechanisms and evolution patterns of thermal stratification
in reservoirs can be accurately characterized,providing data support for the scientific design of operational strategies.Building on
this,feasible optimized operation schemes that integrate multiple objectives—such as selective water withdrawal,ecological water
demand guarantees,and responses to extreme climate events—are proposed.These schemes aim to ensure both the safety of water
supply for downstream production and domestic use,and the protection of the ecological environment,thereby offering theoretical
guidance and practical pathways for the sustainable operation of reservoirs in arid regions.
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