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Water Quality Prediction Based on VMD-TCN-GRU Model
XIANG Xinjian', XU Honghui', XIE Jianli*, DING Yi', HU Haibin', ZHENG Yongping', YANG Bin’
(1.School of Automation and Electrical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China; 2.KaiMing Technology ( Hangzhou) Co., Ltd., Hangzhou 310023, China)
Abstract: In order to fully excavate the variation characteristics of water quality data in short-term shocks and improve the accuracy of pre-
diction model, we proposed a VMD-TCN-GRU water quality prediction model based on Variational Mode Decomposition (VMD) , Temporal
Convolutional Network (TCN), and Gated Recurrent Unit (GRU). The VMD-TCN-GRU model was applied to predict the permanganate in-
dex at the outlet of Fenhe River Reservoir. Comparative analysis with commonly used models in water quality prediction, including Support
Vector Regression (SVR), Long Short-Term Memory (LSTM), TCN, and Convolutional Neural Network and Long Short-Term Memary
(CNN-LSTM) , demonstrates that the VMD-TCN-GRU model excels in extracting features during short-term oscillations in water quality data,
identifying actual patterns of variation, facilitating comprehensive model learning, and thereby improving prediction accuracy. The VMD-
TCN-GRU model achieves a Mean Absolute Error (MAE) of 0.055 3, Root Mean Square Error (RMSE) of 0.071 7, and a determination co-
efficient R* of 0.935 1, indicating high predictive accuracy and strong generalization capabilities. This model can be effectively applied to wa-
ter quality prediction tasks in the Fenhe River.
Key words: water quality prediction; mixed model; Variational Mode Decomposition; Temporal Convolution Network; Gated Recurrent

Unit; time series; Fenhe River
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