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Abstract: A one-year study was carried out to investigate the changes in water quality parameters such as water temperature, residual
chlorine, turbidity, pH, UV,s4, dissolved organic carbon (DOC) and trihalomethanes(THMSs) along the main pipe of a regional water
supply system in Suzhou (2km sampling interval). The results of spatial scale analysis showed that the concentration of THMs at the
end of the water supply pipe network at 8~10km was at a relatively high level; the results of time scale analysis showed that the
concentration of THMs at the end of the water supply pipe network reaches the highest peak in June, with the concentration of 39.06
pg/L. Four typical machine learning algorithms were selected to construct the prediction model of THMs in the pipe network, and the
interpretable gradient boosting tree (GBDT) algorithm was able to effectively avoid model overfitting, and the R? of the four THMs
prediction accuracies reached 0.839, 0.906, 0.836, and 0.935, respectively. The further application of Shapley's additional
explanation (SHAP) to the global analysis of the GBDT model revealed that the water temperature, UV,s4, DOC, and the distance of
the water supply were positively correlated with the generation of THMs, while the residual chlorine showed a significant negative
correlation with the THMs. The local analysis of SHAP showed that residual chlorine concentration in the water supply network
lower than 0.45, 0.55 and 0.55mg/L can significantly reduce the influence weights of residual chlorine on TCM, BDCM and DBCM.
Based on the data-driven model constructed in this study, the generation concentration of THMs can be efficiently predicted by
environmental factors, and the residual chlorine dosage can be controlled in real time to prevent the over-generation of THMs in
summer or at the end of the pipe network.
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Fig.1 Drinking water treatment process, distribution of

sampling pointsin the water supply network,and changes in

water supply flow rate and water temperature
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Fig.3 Prolonged changes in ECC and THMs and exponential model fit thermograms
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Table 2  Fitting parameters of water supply distance with
residual chlorine and THMs

Febr Y Yo Ay t R
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Fig.4 Results of machine learning models built based on RF
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Table 3 Model factor selection and test R*, MSE and MAE

results
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Fig.7 Generation model of THMs in water supply network based on interpretable machine learning algorithm and identification of
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