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Abstract: This study constructed a data-driven RF-LSTM model to predict Total Nitrogen (TN) concentrations in the Haihe River,
based on monitoring data from 69 water quality stations collected between 2021 and 2024. By coupling the Random Forest (RF)
algorithm with a Long Short-Term Memory (LSTM) neural network, the model also explored the spatiotemporal variation and key
influencing factors of TN. Results showed that TN concentrations were relatively high in 2021 and lower in 2022, with annual
averages ranging from 4.97 to 5.22mg/L. Across the five watersheds, TN levels displayed a U-shaped seasonal pattern, peaking in
January and February and reaching the lowest levels in August. Temperature and dissolved oxygen were identified as the main
influencing factors. TN concentration showed a highly significant negative correlation with temperature and a highly significant
positive correlation with dissolved oxygen. The RF-LSTM model outperformed the traditional standalone LSTM model in prediction
accuracy (R*:0.830~0.939, R*:0.818~0.931) and demonstrated stronger generalization performance.

Key words: Haihe River; temporal and spatial patterns of change; influence factors; machine learning
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Fig.4 Spatial distribution of TN concentrations in the Haihe River
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