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Introduction: Solar radiation on the earth surface has a wide range of applications in hydrology, agriculture 

and meteorology. Solar radiation is an important parameter of estimated models of reference crop potential 
evapotranspiration such as the Penman–Monteith equation. Also, total sunshine hours are one of the most 
important factors affecting climate and environment, and its long-term variation is of much concern in climate 
studies. Reference crop potential evapotranspiration is one of the most important parts of water cycle in the 
nature but, direct measurement of this crop parameter is so difficult and not practical. Therefore, equations that 
can estimate the value of evapotranspiration only by using meteorological data are necessary. As mentioned 
before, the Penman–Monteith equation can be used for estimating reference crop potential evapotranspiration, 
however this equation needs solar radiation data, and the measurement of solar radiation is done in a limited 
numbers of weather stations in Iran, and also in Fars province, south of Iran. Since, the measurement of solar 
radiation is expensive, therefore many models have been derived for its estimation in different climates of the 
world., Many investigators also have been tried to estimate solar radiation for different locations of the world 
based on more simple measured weather data such as air temperature (minimum, maximum or mean) and 
sunshine hours. Hence, the derived equations for estimating solar radiation based on other weather data can be 
used for estimating reference crop potential evapotranspiration with the Penman–Monteith equation. 

Materials and Methods: In this study, solar radiation was estimated in Shiraz, central part of the Fars 
province in south of Iran. For this purpose, the daily measured of solar radiation data in Shiraz synoptic station 
were used. Also, other needed weather data were used. All available data was for the years 2006 to 2010. 
Measured data of years 2006 to 2008 were used for calibrating fourteen estimated models of solar radiation in 
seasonally and annual time steps and the measured data of years 2009 and 2010 were used for evaluating the 
obtained results. The equations were used in this study divided into three groups contains: 1) The equations 
based on only sunshine hours. 2) The equations based on only air temperature. 3) The equations based on 
sunshine hours and air temperature together. On the other hand, statistical comparison must be done to select the 
best equation for estimating solar radiation in seasonally and annual time steps. For this purpose, in validation 
stage the combination of statistical equations and linear correlation was used, and then the value of mean square 
deviation (MSD) was calculated to evaluate the different models for estimating solar radiation in mentioned time 
steps. 

Results and Discussion: The mean values of mean square deviation (MSD) of fourteen models for 
estimating solar radiation were equal to 24.16, 20.42, 4.08 and 16.19 for spring to winter respectively, and 15.40 
in annual time step. Therefore, the results showed that using the equations for autumn enjoyed high accuracy, 
however for other seasons had low accuracy. So, using the equations for annual time step were appropriate more 
than the equations for seasonally time steps.  Also, the mean values of  mean square deviation (MSD) of the 
equations based on only sunshine hours, the equations based on only air temperature, and the equations based on 
the combination of sunshine hours and air temperature for estimating solar radiation were equal to 14.82, 17.40 
and 14.88, respectively. Therefore, the results indicated that the models based on only air temperature were the 
worst conditions for estimating solar radiation in Shiraz region, and therefore, using the sunshine hours for 
estimating solar radiation is necessary.   

Conclusions: In this study for estimating solar radiation in seasonally and annual time steps in Shiraz 
region, three groups of equations were used (1: based on only sunshine hours. 2: based on only air temperature, 
and 3: based on sunshine hours and air temperature). Final results of this study for estimating solar radiation in 
Shiraz region were: 1) For autumn season the best equation was based on the extraterrestrial radiation, the ratio 
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of daily actual sunshine hours to daily maximum sunshine hours, and minimum and maximum air temperatures. 
2) For annual time step the best equation was based on the extraterrestrial radiation and the ratio of daily actual 
sunshine hours to daily maximum sunshine hours.    
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