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Abstract: Identifying the factors that influence regional water use and the corresponding regulations is
crucial for accurately predicting water demand and optimizing the allocation of water resources. This
study collected historical data on water resource exploitation and socio-economic statistics in the Pearl

River Delta (PRD) region. Two machine learning models, namely Random Forest (RF) and Artificial
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Neural Network (ANN) , were employed to systematically identify the factors affecting water use and
to uncover the associated rules in the PRD region. In addition, Shapley Additive Explanations (SHAP)
and Partial Dependence Plots (PDP) were applied to enhance the interpretability of the modeling
outcomes. The results indicate that the factors influencing water use, in order of importance, are GDP,
population size, cultivated land area, per capita water resources, water consumption for actual
irrigation per unit of farmland, and urban per capita domestic water use. The average determination
coefficients of ANN and RF models are above 0.94 and 0.92, respectively. Regarding water use
factors, population is the dominant influence in the central cities, while cultivated land is the principal
factor in the surrounding areas. Water use in the PRD region shows the most significant response to the
changes in population size and cultivated land area. This research provides a scientific basis and

technical support for the future prediction of water demand and the balanced allocation of water

resources in the PRD region.
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Table 1 Model performance parameters with different number of features
FRIEEL R REF- 147553 (TR
1 0.284 721 0.231 870
2 0. 908 705 0. 121 356
3 0.917 697 0. 104 320
4 0.916 599 0. 087 420
5 0.911 238 0. 087 736
6 0.915 299 0.081 114
7 0.911 971 0. 087 038
8 0.910372 0.091 321
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Fig. 1 Evaluation results of generalization error of ANN model and RF model in cross-validation
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Fig.2 Normalized feature contribution map of influencing factors
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Fig.4 SHAP values of water use influencing factors in 9 cities in PRD from 2004 to 2018
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