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Abstract: The operational data of a water supply plant in Hefei were selected and screened using
correlation coefficient method. Flow rate, turbidity, oxygen consumption, pH, and water temperature were
identified as input parameters for the prediction model. Data characteristics were extracted using multi-

layer variational mode decomposition (VMD) algorithm, while genetic algorithm (GA) was employed to
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optimize the weights and biases of the back propagation (BP) neural network. Consequently, a prediction
model for coagulant dosage in a water supply plant based on VMD-GA-BP neural network was
successfully established. The mean absolute error (MAE), root mean square error (RMSE), and mean
absolute percentage error (MAPE) of the model evaluation indices were significantly lower than those of
the single-layer VMD-GA-BP model, the GA-BP model without multivariate VMD decomposition of
input parameters, and the VMD—-BP model without GA optimization. Specifically, compared to the single-
layer VMD-GA-BP model, the MAE, RMSE and MAPE decreased by 37.26%, 36.19%, and 2.44%
respectively. Compared with the GA-BP model, the MAE, RMSE and MAPE was reduced by 27.03%,
23.94%, and 1.43% respectively. Compared with the VMD-BP model, the MAE, RMSE and MAPE was
reduced by 40.99%, 41.47%, and 2.83% respectively. The integration of multi-layer VMD algorithm and

GA enhances both the accuracy and stability of model predictions, allowing the model to effectively
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capture the changing trend of coagulant dosage.
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Fig.2 Schematic diagram of VMD-GA-BP model
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