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Abstract

Al-Qadisiyah Governorate suffers from a significant electricity supply deficit—ranging
from 50% to 70% during the summer peak—due to the widening gap between supplied energy and
rising local demand, as well as technical losses exceeding 40% in aging transmission lines. The
study highlights the governorate's exceptional solar potential resulting from its geographical
location; net annual sunshine duration ranges from 3,200 to 3,450 hours, with an average total solar
radiation of 5.8 kWh/m2 per day. This potential is further supported by the terrain's flathess—
featuring a slope of no more than 0.5%—which facilitates surveying and the structural installation
of solar panels at minimal cost. The governorate has been categorized into spatial suitability zones.
It was revealed that the southern and southeastern sections—as well as the areas bordering the
desert region adjacent to the Najaf and Al-Muthanna governorates—constitute a zone of excellent
suitability, with suitability ratings exceeding 85%. This is due to the land being flat, barren, and
unsuitable for agriculture, yet close to high-voltage power lines; however, the agricultural belt
along the Euphrates River and urban centers are excluded from this classification to safeguard food
security and accommodate urban expansion. The study concluded that investment in solar energy
fosters comprehensive development. Economically, the power generation curve aligns with peak
summer demand and reduces direct financial costs for both state and household budgets.
Environmentally, it helps curb carbon emissions and mitigate noise pollution. Socially, it ensures
the sustainability of essential services—such as those provided by health, educational, and other
service centers—and curbs migration from rural areas to provincial centers or other governorates.

Keywords: Al-Qadisiyah Governorate, solar energy, electric energy, sustainable development,
spatial suitability.
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