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Abstract: The volume of domestic sewage discharge in residential communities serves as a
fundamental input for leakage detection in sewer networks using model-based approaches. However,
conventional methods such as direct monitoring, quota-based estimation, and water consumption-based
estimation suffer from limitations including extensive monitoring requirements, low accuracy, and poor

data accessibility. Given the close correlation between sewage discharge behavior and building
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characteristics (such as total floor area and number of households), this study explored the potential of
using easily accessible building characteristic information, combined with the strong nonlinear fitting
capabilities of the XGBoost machine learning algorithm, to achieve high-accuracy predictions of sewage
discharge volumes. To this end, sewage discharge data were collected from multiple representative
residential communities. A predictive model for community-scale sewage discharge was developed by
integrating building characteristic variables with the XGBoost algorithm. The results indicated that key
predictive characteristics included the number of households, total floor area, land area, completion year,
and typical drainage hours. After data preprocessing and hyperparameter optimization, the model

achieved high prediction accuracy during 08:00 and 24:00, with an average relative error of 11% on the
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test set, which outperformed the quota-based (42%) and water consumption-based (17%) methods.
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