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Abstract

Rapid urban population growth, climate change, and increasing limitations in water resources
have made efficient water demand management one of the major challenges faced by water
and wastewater utilities. In this context, the use of modern data-driven technologies,
particularly artificial intelligence, can play a significant role in accurately forecasting water
demand and improving managerial decision-making. The objective of this study is to examine
the effectiveness of artificial intelligence—based models in predicting water demand and
optimizing water resource management in water and wastewater utilities. In this study, using
urban water consumption data, climatic variables, and population indicators, several machine
learning models—including Artificial Neural Networks (ANN), Random Forest (RF), and
Support Vector Machines (SVM)—were employed to forecast water demand. The research
adopts a quantitative and applied approach, and the dataset used includes monthly water
consumption data, temperature, precipitation, and urban population over a multi-year period.
Data analysis was conducted using standard forecasting accuracy metrics, including Root
Mean Square Error (RMSE), Mean Absolute Error (MAE), and the coefficient of
determination (R?). The results indicate that artificial intelligence—based models demonstrate
higher predictive accuracy compared with traditional forecasting methods. Among the
examined models, the Artificial Neural Network exhibited superior performance in predicting
urban water consumption patterns. Furthermore, the findings suggest that the use of intelligent
forecasting systems can significantly contribute to improving water distribution planning,
reducing resource losses, and increasing the efficiency of water resource management in
water and wastewater utilities. Accordingly, integrating artificial intelligence tools with data
management systems can serve as an effective approach for sustainable water resource
management under conditions of climatic uncertainty and growing urban demand.

Keywords:
Acrtificial Intelligence, Water Demand Forecasting, Water Resources Management, Machine

Learning, Water and Wastewater Utilities, Artificial Neural Networks, Water Resource
Planning.
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