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Measuring the potential of renewable energy in desert areas using geographic
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Abstract

Introduction: Energy supply is one of the most essential sectors in order to promote
sustainable development in developing countries. According to the reports of the World
Energy Organization, in 2019, the amount of carbon dioxide emissions increased by 0.5%
and the per capita consumption of primary energy increased by 1.3% worldwide, which can
be a warning for humans and the environment. One of the ways to achieve sustainable
development goals is to reduce environmental impacts and use renewable energy sources,
especially solar energy. As a developing country and regions, Iran and its eastern regions
also need energy security. Past research indicates that the eastern provinces of Iran,
especially the desert areas, have good potential in terms of receiving solar radiation.
Therefore, according to the geographical location of Iran, the tendency towards the use of
this energy and its utilization as much as possible in the country, especially in arid and semi-
arid regions, which have better conditions than other regions, has increased. The present
research examines the possibility of using solar energy in Gonabad city located in Razavi
Khorasan province.

Data and method: By using geographic information and meteorological station data for 22
years in PVGIS software and by interpolation method (IDW), the assessment of the entire
city's capacity was carried out and the areas with the highest exploitation potential were
calculated with Solar Radiation Analysis Tools in ArcGIS software.

Results: By examining the climate data for 22 years and processing them and Iran's
renewable energy atlas, the status of benefiting from solar energy in different parts of
Gonabad city has been evaluated. The results of the evaluation, the maximum average daily
solar radiation capacity was estimated to be 1849.99 j/cm2/day. The highest amount of daily
solar radiation in this city was 4.754 kilowatt hours per square meter and the lowest was

L. Corresponding Author: Rokhsareh Khashtabeh, Department of Arid and Desert Management, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan. E-mail: Khahtabehrokhsareh@gmail.com Tel:09154206764
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calculated to be 566.3 kilowatt hours per square meter. The numbers obtained in terms of the
spatial distribution of solar radiation in Gonabad indicate that this area is suitable for
development. Utilization of renewable energy and photovoltaic electricity production.

Conclusion: Considering the importance of energy and its availability in all regions,
including desert areas, remote villages, and protected areas, it is possible to reduce energy
transmission challenges by replacing fossil fuel with solar photovoltaic systems. With the
government's investment in such energies, not only the negative environmental effects of
fossil fuels should be reduced; Rather, the dependence on these fuels will also decrease.

Keywords: Renewable energy, sustainable development, Gonabad city, PVGIS, desert
capabilities.
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