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Abstract

The sun is known as the source of energy, the beginning of life and the source of all other energies. The global
radiation of the sun is considered one of the fundamental structures of every climate. Therefore, knowing the
characteristics and predicting these basic structures has a great impact on energy-related planning. The use of satellite
images and remote sensing models as a suitable and low-cost tool for estimating solar radiation has been in recent
years. In order to carry out this research, the images of 2020 Landsat 8 satellite, OLI sensor, TIRS sensor and Sabal
algorithm were used. ENVI software was used for geometric, atmospheric and radiometric corrections of satellite
images, as well as the execution of calculations related to the Sabal model, and ArcGIS software was used for
creating a database, spatial analysis, cartographic operations and finally implementing the model. The results show
that the average maximum incoming shortwave radiation was 918 watts per square meter on 08/09/2020 and the
lowest value was 370 watts per square meter on 10/28/2020. Meanwhile, the highest amount of net radiation on
09/08/2020 was calculated as 232 km and the lowest amount was calculated as 13 km on 28/10/2020. The difference
in the amount of net radiation reaching the ground in the studied area, It is caused by the difference in the angle of
the sun and the number of sunny hours in different months of the year. Finally, it can be concluded that the solar
radiation in the region has the necessary potential for the implementation of solar photovoltaic projects in the year
under review.

Introduction

The sun is the most basic energy provider for all human life processes on earth and is necessary for the
continuation of life. The sun's radiation is also very effective on the weather processes that determine
the environment around us. The amount of energy received from the sun is transferred to the earth from
the sun's radiation, and the energy from it causes many processes on the earth's surface. Today, the use
of renewable energy is one of the important and fundamental tasks for the optimal use of the climatic
capabilities of each geographical area. Global solar radiation is one of the basic structures of any type
of climate in any part of the world. Therefore, knowing the characteristics, knowledge and also
predicting these root structures has a strong foothold in the planning and management of researches that
require energy. Solar radiation is one of the most basic processes affecting the climate of any region,
and by knowing this important issue, appropriate measures can be planned for its applications. In many
remote and mountainous areas where electricity supply is very difficult, the power obtained from solar
radiation can be the second method for fossil and non-renewable fuels. Especially that the use of this
type of energy is free from factors such as environmental pollution.

Methodology

In this research, Landsat 8 satellite images were used in one period for the months of 2020 to investigate and verify
the use of solar radiation energy (Table No. 1). ENVI software was used for geometric, atmospheric and radiometric
corrections of satellite images, as well as the execution of calculations related to the Sabal model, and ArcGIS
software was used for creating a database, spatial analysis, cartographic operations and finally implementing the
model. Further, the calculations related to the Sabal model were performed in the environment of ENVI and ArcGIS
software, and the amount of net radiation in the study area was calculated and analyzed. It is necessary to explain
that the available images of the months of the year for the studied area are completely cloudy and considering that in
Sabal's algorithm, net radiation values are obtained by measuring the sun's descent from cloud-free images, it is
possible to use the images of the above-mentioned months.

Results

In this research, after preparing the images of the study area, pre-processing operations were used on
the images. Then direction Calculating the distribution of net solar radiation reaching the earth's surface
(Rn), first, the average reflectance (pA) of bands 2 to 7 was calculated by correcting the sun's radiation
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angle, for Landsat images, 2020 in the study area. The results show that the average of the highest

incoming short wave radiation was 918 watts per square meter in 08/09/2020 and the lowest value was
370 watts per square meter in 10/28/2020. Meanwhile, the highest amount of net radiation on
09/08/2020 was calculated as 232 km and the lowest amount was calculated as 13 km on 28/10/2020.

Discussion & Conclusions

The results show that the average maximum incoming shortwave radiation was 918 watts per square
meter on 08/09/2020 and the lowest value was 370 watts per square meter on 10/28/2020. Meanwhile,
the highest amount of net radiation on 09/08/2020 was calculated as 232 km and the lowest amount was
calculated as 13 km on 28/10/2020. The difference in the amount of net radiation reaching the ground
in the studied area, It is caused by the difference in the angle of the sun and the number of sunny hours
in different months of the year. Finally, it can be concluded that the solar radiation in the region has the
necessary potential for the implementation of solar photovoltaic projects in the year under review.
Photovoltaic cells, which are sensitive to solar radiation from the threshold of radiation up to 1000
W/m2 and receive it, it can be concluded that the solar radiation in the Alborz region in the two years
under investigation has the necessary potential to implement solar photovoltaic projects.

Keywords
“’Solar radiant energy’’, ’SEBAL algorithm’’, ’Remote sensing’’, ‘Alborz Plain’
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