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Abstract [ Objective] The carrying capacity of water resources is dynamically changing, the optimization goals are complex, and
aiological algorithms are prone to local optima, making prediction and optimization work more complex and difficult. Therefore, a
method for predicting and optimizing the allocation of regional water resources carrying capacity based on a hybrid genetic algorithm is
proposed. [ Methods |  Firstly, by constructing a water ecological footprint model to quantify the supply and demand relationship of
regional water resources, including ecological, production, and domestic water usage, and introducing parameters such as global water
balance factors. Next, utilizing the efficient learning ability of extreme learning machines, the water pressure index was used as an
input to predict the regional water resources carrying capacity, providing a foundation for subsequent optimization of allocation. In the
stage of optimizing water resource allocation, ecological, economic, and social goals were comprehensively considered to construct the
objective function of water resource optimization allocation, aiming to reduce pollutant emissions, improve economic benefits, and
minimize regional water shortage volume. In order to solve the problem of optimizing water resource allocation, a hybrid genetic
algorithm was introduced, combined with an improved genetic algorithm and differential evolution algorithm, to optimize the selection,
crossover and mutation operators, improve the global and local search ability of the algorithm, and dynamically adjust the crossover and
mutation probabilities according to fitness. Finally, the optimal solution for the objective function of optimizing water resource allocation

was obtained through a hybrid genetic algorithm, achieving the optimal allocation of regional water resources. [ Results ] The proposed
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method had high accuracy in predicting regional water resources carrying capacity, and the optimized allocation of water resources had

the lowest pollutant emissions. The water shortage rate in different regions was controlled below 2%. [ Conclusion ]

This method

promotes efficient utilization of water resources, ensures water supply safety, balances ecological environment and economic and social

development needs, and plays an important role in sustainable utilization of water resources and regional harmonious development.

Keywords water ecological footprint model ~water resource carrying capacity —extreme learning machine optimized configuration of

water resource hybrid genetic algorithm
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