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Abstract [ Objective| Accurately predicting the water intake of water treatment plants ( WTPs) is a crucial foundation for water
resource planning and management. It aids in the rational allocation of water resources, production costs reduction, and simultaneously
meeting urban water supply demands. This paper aims to construct an innovative hybrid model that facilitates precise prediction and
scheduling optimization of WTP water intake, thereby enhancing the overall operational efficiency of WTPs and achieving the goal of
energy conservation and emission reduction. [ Methods] This paper innovatively combined the hydrodynamic model with the extreme
gradient boosting ( XGBoost) data model to construct a hybrid model that accurately predicted the inflow and generated a gradient
optimized scheduling scheme. On the basis of considering the operational characteristics of the WTP, the hybrid model optimized the
inflow to form a solution that met the actual scheduling needs and provided scientific support for scheduling personnel. Taking a WTP
in Z City as an example, this paper introduced the operation overview and data sources of the WTP, elaborated on the model

construction and optimization process, and verified the effectiveness and energy-saving analysis of the predicted results.
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[ Results ]

in actual scheduling. The optimized scheduling scheme significantly reduced the power consumption of the pump group and lowered the

The proposed hybrid model could accurately predict the inflow in the WTP and achieved relatively stable inflow scheduling

overall operating costs of the WTP. Specifically, it was expected that the annual energy savings could reach 78 537 kW-h, saving
approximately 68 327 yuan in electricity bills. [ Conclusion] The hybrid model proposed in this paper successfully optimizes the
inflow scheduling while ensuring the normal water supply of the WTPs, significantly reducing the energy consumption and operating
costs of the WTPs. This paper not only provides new methods and ideas for optimizing the inflow scheduling of WTPs, but also provides

important theoretical basis and technical support for energy conservation and emission reduction in WTPs in practical applications, with

strong application value and promotion prospects.
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Fig. 1 Process Establishment of Water Inflow
Optimization Model Based on Hybrid Model
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