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Abstract:

This study aims to forecast rainfall amounts in northwestern Iraq through 2035 using artificial
intelligence and statistical modeling, with a focus on the Random Forest Regressor RFR. The
study area, classified as arid and semi-arid, experiences significant variability in precipitation.

Monthly climate data from 10 meteorological stations across Nineveh, Al-Anbar, and Salah
Al-Din were analyzed for the period 1990-2024. The dataset was divided into a training phase
(1990-2020) and a testing phase (2021-2024), with future predictions extending from 2025 to
2035. Input variables included maximum and minimum temperatures, relative humidity,
atmospheric pressure, wind speed, and sky clarity.

Results revealed clear spatial and temporal variations, with years classified as wet or dry based
on average precipitation. Accuracy metrics such as R* and MSE indicated strong predictive
performance, with the model achieving 98% accuracy after optimization. Variable importance
analysis highlighted rainfall and temperature as the mot influential factors.

The study offers a robust predictive tool for climate-vulnerable regions, supporting early
preparedness for droughts and floods and contributing to sustainable agricultural and water
management planning in Iraq.

Key words : Rainfall prediction, Artificial Intelligence, RFR, Climate Change, Northwest Iraq.
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! Beck, C., Grieser, ., Kottek, M., Rubel, F., & Rudolf, B. (2006). Characterizing global climate
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3 .da Cunha, A. R., & Schéffel, E. R. (2011). The evapotranspiration in climate classification.
In Evapotranspiration-from measurements to agricultural and environmental applications.
IntechOpen.
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' Kuhn, M., & Johnson, K. (2013). Applied Predictive Modeling. Springer.
https://doi.org/10.1007/978-1-4614-6849-3
2Segal, M. R. (2004). Machine learning benchmarks and random forest regression.
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Humanities and Social Sciences, (55), 322-337.
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