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Abstract

Background and Objectives

Accurate determination of the amount of incoming solar radiation at Earth’s surface is important for both
climate studies and solar power applications. Measurement of solar radiation using pyranometer in
meteorological stations is limited due to the high cost and lack of facilities. Therefore, researchers have tried
to use alternative methods such as remote sensing data to estimate solar radiation. Satellite-based datasets of
solar radiation offer wide spatial and temporal coverage, but careful validation of their quality is a necessary
prerequisite for reliable utilization. The objective of this study is to evaluate the SARAH radiation produced
in the study area.

Materials and Methods

In this study, daily SARAH satellite data was used to estimate daily solar radiation at weather stations in
northwest of Iran (Ardebil, Tabriz, Zanjan, Ahar and Saqgez stations) in years 2009 and 2010. SARAH
radiation satellite data is available on a monthly, daily and hourly basis, with a spatial resolution of 0.05
degrees. In this data, the Heliosat method that is based on the conservation of energy, used to estimate solar
radiation. A number of satellite images throughout the day have been used to calculate solar radiation in
daily data. The larger the number of available images per day, the better the daily cycle of cloud coverage
can be resolved, increasing the accuracy of the daily average of solar radiation. The conversion from the
irregular satellite projection to the regular 0.05x%0.05 degree grid is done with the climate data operators.
SARAH solar radiation maps in the Arcmap environment were added to the studied meteorological station
layer and daily radiation was estimated and evaluated for all stations.

Findings

According to the results, SARAH radiation data had a high accuracy in estimating solar radiation at all five
stations. At the Tabriz station, the error of estimation of radiation was less than that of other stations.
According to GSD evaluation criteria, in each station, the estimation error in summer and winter was showed
the lowest (GSD = 6.12 - 12.5) and the highest (GSD = 18.2 - 25.2) values, respectively. The results showed
that factors such as topography and snow cover affect the accuracy of SARAH radiation data estimation.

Conclusion

In this study for the first time, satellite SARAH data was evaluated at the meteorological stations of the
northwest of Iran. The results showed that SARAH solar radiation data have high quality and can produce
realistic and high-precision maps of received solar radiation when combined with ground measurements.

Keywords: Northwestern Iran, SARAH, Snow cover, Solar radiation, Topography
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