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Abstract:

Water resources development and sustainability are among the major
challenges facing Iraq under the growing impacts of climate change, especially in
Babil Governorate, which relies heavily on surface irrigation and groundwater. This
study aims to evaluate the efficiency of water use and analyze its future availability
using artificial intelligence techniques, specifically the XGBoost (Extreme Gradient
Boosting) algorithm, to estimate water availability trends during the period (2025—
2026). The analysis is based on monthly historical data including water discharge, as
well as climate elements such as rainfall, temperature, and humidity, in addition to
irrigation methods and irrigated areas of different types. The results showed high
prediction accuracy (RMSE = 2.37 and MAE = 2.08), reflecting the algorithm’s
ability to capture temporal patterns and environmental correlations with high
precision. Forecasts indicate a relative decline in available water quantities, with a
tendency to decrease by about (%2.97-) compared to the historical average according
to the adopted model. The total water availability during 2025-2026 is expected to
drop by (%1.3) compared to previous years, which demonstrates the instability of the
water system in Babil in the coming period. Moreover, the study results revealed that
improving water distribution methods and reducing reliance on traditional irrigation
can contribute to saving more tha (%J5) of the total available water resources.
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