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Abstract [ Objective] Chlorophyll a is an important index of the growth of algae in water bodies. The machine learning algorithms
are used to carry out dynamic prediction of chlorophyll a in water source areas. It is of great significance for guiding early warning and
emergency response of water blooms in water source areas. [ Methods] This paper collected the monitoring data of Qianmu Dang
drinking water source automatic monitoring station in the Yangtze River Delta plain river network area from September 2020 to August
2023. The relationship between chlorophyll a and environmental factors was explored by using Pearson’s method. Wavelet transform
(WT) combined with four machine learning algorithms, long short-term memory (LSTM) , gated recurrent unit (GRU) , convolutional
neural network ( CNN) and multilayer perceptron ( MLP ), were used to construct the prediction model of chlorophyll a.

[Results | The content of chlorophyll a in the Qianmudang water source area in Jiaxing City was generally high in summer and
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spring, and low in winter and autumn. The three indices of water temperature, pH and turbidity had important correlation with the
concentration of chlorophyll a in the water source. The four machine learning algorithms were obviously different in recognizing the
change characteristics of chlorophyll a and predicting effect. WT-GRU had the best prediction effect. The prediction effect of WT-
LSTM was the second. The prediction effect of WT-CNN was the third. The prediction effect of WT-MLP was the worst. The univariate
linear regression fitting coefficient R of the WT-GRU model was 0. 995 5. The values of mean absolute error( MAE) , root mean square
error( RMSE ) , and mean absolute percentage error ( MAPE) of the WT-GRU model were 0.71 pg/L, 0.91 pg/L, and 3.3%.
[ Conclusion] The WT-GRU model demonstrates superior performance in capturing chlorophyll a changing patterns and achieving

high prediction accuracy. It is therefore highly suitable for dynamic chlorophyll a forecasting and early warning of algal blooms in the

Qianmu Dang drinking water source area.
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