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Abstract
Iraq's water resources are undergoing a dangerous transformation under the influence of multiple and complex
factors. An LSTM model for multivariate intelligent forecasting and a hybrid CNN-LSTM model were applied, with
the latter demonstrating notable superiority in prediction accuracy (R* = 0.92) compared to traditional models,

achieving up to a 35%, characterized by intense reliance on transboundary water sources (46.2% of resources) and
the concurrence of hydrological, climatic, and anthropogenic pressures.
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This research reveals a comprehensive water crisis manifested in a sharp decline in both surface and groundwater
resources. The results indicate a 66.7% reduction in the Euphrates River's inflow into Iraq and a 59.5% reduction in
the Tigris River's inflow for the period 1930-2025. This decline is primarily attributed to dam projects in Turkey
and Iran, with exacerbating effects from climate change, leading to a deterioration in the storage status of Iraq's
dams, which have a total water storage capacity of 9—17 billion cubic meters—Iess than half of the water requirement,
estimated at approximately 48—50 billion cubic meters. the Iraqi groundwater system is also facing unsustainable
depletion, where the annual withdrawal rate (3.1 billion m®) exceeds the natural recharge rate (2.8 billion m?),
resulting in an annual deficit of 0.3 billion m* and a decline in groundwater levels at a rate ranging from 0.5 to 1.5
meters per year. The overall water deficit reaches 21.2 billion m® annually, accompanied by a high water stress index
(1.47) that reflects the crisis's severity. Analysis of relationships between climatic and hydrological variables
revealed statistically significant correlations, with negative trends in precipitation (-4.3 mm/year), positive trends in
temperature (+0.08°C/year), and solar radiation (+1.2 W/m?*Yyear), contributing to increased water losses through
evaporation and transpiration.

Keywords: Artificial Intelligence Applications , Water Crisis in Iraq, Tigris, Groundwater, Climate Change.
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