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ARTICLE INFO ABSTRACT

. ) One of the criteria for achieving sustainable development in any country is using
Article type: renewable resources. The first step to take advantage of these resources is potential
Research Paper assessment of areas in order to identify the most suitable place for the construction
of power plants from renewable resources or the installation of equipment. Among
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renewable resources, solar energy has received a lot of attention due to its many
benefits and its rapid enhancement of operational equipment. Therefore, in this
article, the potential of solar energy in Alborz province has been studied. Based on
the figures obtained from the GIS software, suitable places for generating power
from photovoltaic systems have been estimated and classified in two proper groups
consisting of medium and good potential of solar radiation. The total extractable
electric power from solar radiation of Alborz province has been calculated and by
comparing the amount of power produced by this power plant with a conventional
thermal power plant, the amount of prevented emission of pollutants by this
renewable plant during one year has been calculated. According to the obtained
results, with the construction of a 10 MW photovoltaic power plant in the middle

areas of Savojbolagh and Karaj, the emission of 8200 tons of carbon will be
prevented annually compared to fossil fuels and constructing the same power plant
in Eshtehard and parts of Nazarabad will lead to prevent 7400 tons of carbon
emission annually.

Alborz province.
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1. Introduction

The increasing global demand for energy, driven by population growth and industrialization, has led to
concerns over the depletion of fossil fuels and the environmental consequences of their use. In
response, many countries are shifting their focus toward renewable energy sources. Among them, solar
energy stands out as a clean, abundant, and sustainable option. Located on the global solar belt, Iran
receives significant solar radiation, making solar power a strategic solution for the country’s growing
energy needs. Alborz Province, as one of Iran’s key industrial and urban regions, has emerged as a
promising candidate for solar energy deployment.
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2. Materials and Methods

To assess the solar energy potential in Alborz Province, Geographic Information System (GIS) tools
were used to analyze spatial solar radiation data across the region. Areas with insufficient solar
irradiance (<1200 Wh/m?2), steep slopes (elevations >1500 m), and limited land availability (<16
hectares) were excluded. The remaining zones were categorized into two classes: areas with medium
potential (average 1420 Wh/m?) and high potential (average 1570 Wh/m?). A hypothetical 10 MW
solar power plant utilizing monocrystalline PV panels with 18.5% efficiency was modeled to evaluate
power output and environmental impact in these zones.

3. Results

The GIS analysis identified central regions of Karaj and Savojbolagh as high-potential zones, while
Eshtehard and parts of Nazarabad were classified as medium-potential areas. The estimated annual
electricity output of the 10 MW plant was 30.52 GWh in high-potential zones and 25.9 GWh in
medium-potential zones which means an 18% increase in favor of the high-potential sites. From an
environmental perspective, replacing a thermal power plant of the same capacity with solar generation
would result in the annual reduction of approximately 8,200 tons of CO: in high-potential regions and
7,400 tons in medium-potential ones. Additionally, significant reductions in NOy and SO. emissions
were calculated, contributing to improved air quality in the province.

4. Conclusion

The study highlights the importance of precise site selection in maximizing the efficiency and
environmental benefits of solar power installations. While northern mountainous areas such as
Taleghan and northeastern Karaj are unsuitable due to topographic constraints, central regions of
Alborz offer ideal conditions for utility-scale solar power development. The findings underscore that
constructing solar farms in high-potential areas not only yields greater electricity output but also
significantly mitigates pollution. This is an especially valuable outcome for urbanized and
industrialized provinces like Alborz. These insights provide a solid basis for regional energy planning
and investment in renewable infrastructure.
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