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Abstract

This study aimed to assess the impacts of climate change on water resources in the Diyala River basin, focusing
on the geographic and temporal patterns of these impacts using a SWAT model. The SWAT (Water and Soil
Assessment Model) was used to simulate hydrological processes in the catchment. The catchment was divided
into sub-basins and hydrological response units (HRUs) to estimate surface runoft. Shuttle Radar Topography
(SRTM) data, soil data from the Iraqi Statistical Commission and Geographic Information Systems, and weather
data from the Climate Prediction System (CFSR) were used. The SWAT-CUP software was used to validate
the model, and it was calibrated using the SUFI-2 algorithm to identify all uncertainties. The quality of fit was
assessed using two indices: the P-factor and the R-factor. Indices such as NSE and PBIAS were used to evaluate
the model's predictive efficiency. The results showed that runoff will decrease significantly as a result of climate
change, according to the six climate models used. The gfdl cm2 1.1 model showed the largest decrease in
sewage flow, with a future average discharge in March and April significantly lower than in the past. All models
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predicted a decline in sewage flow until 2050. The study recommended taking prudent measures to mitigate the
impact of the projected decrease in sewage flow on the region's population and agricultural and industrial
activities. The use of modern irrigation techniques, water harvesting projects, and wastewater treatment and
reuse technologies is advised. The SWAT model was successfully implemented in the Diyala River basin to
predict the future impact of climate change. The study demonstrated that snowpack parameters are highly
sensitive in the Diyala catchment area. Further investigation is recommended using other climate models with
different greenhouse gas emission scenarios.

Keywords: Climate change, water resources, surface runoff, drought and rainfall variability, Diyala River Basin.
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