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Abstract: To address the uncertainty issues in agricultural water resource allocation, accurately allocate ag-
ricultural water resources, and achieve more scientific, rational, and efficient water resource utilization, a
multi-objective integer programming mathematical model based uncertain agricultural water resource allo-
cation method is studied. This method firstly establishes an uncertain crop water production function, and
uses this uncertain crop water production function to describe the relationship between water demand and

crop yield at different stages of crop growth. Based on this relationship and a multi-objective integer pro-
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gramming mathematical model, a multi-objective integer programming water distribution mathematical
model for crop growth period is established. The Particle Swarm Optimization algorithm is used to opti-
mize the multi-objective integer programming water distribution mathematical model for crop growth peri-
od, and the results of agricultural water resource allocation with uncertainty are obtained. The experimen-
tal results show that this method can effectively use the uncertain crop water production function to de-
scribe the relationship between crop water demand and yield, and can allocate water resources for different
types of crops in different growth stages to effectively improve the economic benefits and quality of crops.
It showed significant application effects.

Key words: multi-objective; mathematical models; uncertainty; agricultural water resources; water distri-

bution method; Particle Swarm Optimization algorithm
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