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Abstract  

Measured air temperature and relative humidity values between 1998 and 2002 for Abha city in Saudi Arabia were used for the estimation of global solar 
radiation (GSR) in future time domain using artificial neural network method. The estimations of GSR were made using three combinations of data sets 
namely; (i) day of the year and daily maximum air temperature as inputs and GSR as output, (ii) day of the year and daily mean air temperature as inputs and 
GSR as output and (iii) time day of the year, daily mean air temperature and relative humidity as inputs and GSR as output. The measured data between 1998 
and 2001 were used for training the neural networks while the remaining 240 days' data from 2002 as testing data. The testing data were not used in training 
the neural networks. Obtained results show that neural networks are well capable of estimating GSR from temperature and relative humidity. This can be used 
for estimating GSR for locations where only temperature and humidity data are available.  
© 2007 Elsevier Ltd. All rights reserved.  
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1. Introduction  

Due to increasing costs of fossil fuels, uncertainty of 
availability, increasing environmental pollution and general 
awareness amongst the common people, the green sources of 
energy are being encouraged. The green sources of energy 
include solar photovoltaic, solar thermal wind, biomass, small 
and big hydro, tidal wave, ocean, etc. Among these sources of 
energy, wind, solar and hydro are the common ones in use. 
Despite being relatively costly compared to wind and other 
green sources of energy, solar photovoltaic technology is being 
used commonly for the generation electricity for both grid 
connected and standalone power systems. For proper, 
economical and efficient development and utilization of solar 
energy, an accurate knowledge of the availability and 
variability of solar radiation intensity both in time and special 
domain is very critical.  
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Usually, the global solar radiation (GSR) measurements are 
made at few locations in a country, especially in developing 
countries, which mayor may not be the same as the actual site 
of solar energy development and utilization. In order to know 
the behavior of solar radiation at the site of interest, long-term 
data from a nearby location along with empirical, semi-
empirical, physical, neural networks, wavelets, fractals, etc. 
techniques is used. An extensive amount of work on Angstrom 
type of empirical models for the estimation of GSR on 
horizontal surface using measured sunshine duration values has 
been cited in the literature (for example Angstrom, 1924; 
Hussain, 1984; Samuel, 1991; Akinoglu and Ecevit, 1990; 
Rehman, 1998; Aguiar and Collares-Pereira. 1992). In recent 
years, neural network methods have been employed for the 
prediction of GSR both in time and special domains as can be 
seen from these references (Elizondo et a!.. 1996; AIAlawi and 
AI-Hinai, 1998; Mohandes et aI., 1998, 2000; Togrul and Onat, 
1999; Hontoria et aI., 200 I, 2002; Tasadduq et aI., 2002; 
Kalogirou et aI., 2002; Tymvios et al.. 2005).  
 

http://www.elsevier.com/loca
mailto:srehman@kfupm.edu.sa













