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Abstract

Solar energy represents a strategic option for addressing Iraq’s energy challenges,
particularly in Al-Anbar Governorate, which is characterized by high solar irradiance and vast
unused lands. This research aims to identify the optimal sites for solar power generation using
the Analytic Hierarchy Process (AHP) within a Geographic Information System (GIS)
environment, and to match these results with the Iraqi Ministry of Electricity’s plans for
establishing solar power plants in the governorate.

The study relied on climatic and irradiance data derived from both ground-based and
satellite stations, in addition to topographic and land-use maps. Data were integrated into
PVsyst software to enhance the accuracy of solar modeling and linked with actual coordinates
through Global Positioning System (GPS), then analyzed spatially using GIS tools. Results
revealed that about 29% of the government-selected sites fall within the “high suitability”
category identified by the study (such as Al-Qaim, Anah, Rawa, and Fallujah), while the
majority (62%) are in areas of medium suitability, and only 9% are within low-efficiency
zones.

These findings highlight a noticeable gap between scientific analysis and institutional site
selection, which may reduce energy efficiency and increase transmission losses. The study
recommends strengthening integration between academic assessments and governmental
planning, reassessing future sites based on scientifically robust criteria, and adopting advanced
technologies such as Maximum Power Point Tracking (MPPT) to improve photovoltaic system
performance. Overall, the research contributes to sustainable energy planning in Iraq by
ensuring optimal utilization of solar resources, enhancing energy security, and supporting
national commitments toward renewable energy development.

Keywords: Solar Energy — Photovoltaic Systems, Spatial Analysis — Geospatial Modeling,

Al-Anbar Governorate — Western Iraq, AH, GISS .
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12. Available at:

https://www.ise.fraunhofer.de/en/publications/studies/photovoltaics-report.html
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