
Accepted Manuscript

A new empirical model for forecasting the diffuse solar radiation over Sahara in the
Algerian Big South

Nadjem Bailek, Kada Bouchouicha, Zaki Al-Mostafa, Mohamed El-Shimy, Nouar
Aoun, Abdeldjalil Slimani, Saad Al-Shehri

PII: S0960-1481(17)31041-8

DOI: 10.1016/j.renene.2017.10.081

Reference: RENE 9369

To appear in: Renewable Energy

Received Date: 4 June 2017

Revised Date: 21 October 2017

Accepted Date: 23 October 2017

Please cite this article as: Bailek N, Bouchouicha K, Al-Mostafa Z, El-Shimy M, Aoun N, Slimani A, Al-
Shehri S, A new empirical model for forecasting the diffuse solar radiation over Sahara in the Algerian
Big South, Renewable Energy (2017), doi: 10.1016/j.renene.2017.10.081.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.renene.2017.10.081


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

A new empirical model for forecasting the diffuse solar radiation over Sahara in the Algerian Big 1 

South 2 

Nadjem Bailek1*,  Kada Bouchouicha 2, Zaki Al-Mostafa3, Mohamed EL-Shimy 4, Nouar Aoun2, Abdeldjalil Slimani 2 3 

and Saad Al-Shehri3 4 

1 Modeling and Simulation in Materials Science Laboratory, Department of Physics, Faculty of Exact Sciences, 5 

University DJILALI Liabès of Sidi Bel-Abbés, Algeria 6 

2 Unité de Recherche en Energies Renouvelables en Milieu Saharien (URERMS),  7 

Centre de Développement des Energies Renouvelables (CDER), 01000 Adrar, Algeria 8 

3 King Abdulaziz City for Science and Technology, National Astronomy Center, Saudi Arabia  9 

4 Electrical Power and Machines Department, Faculty of Engineering, Ain Shams University, Cairo, Egypt. 10 

Email:mohamed_bekhet@eng.asu.edu.eg 11 

*Corresponding author at: LMSSM, University DJILALI Liabès of Sidi Bel-Abbés, Algeria. 12 

E-mail addresses: nadjem.bailek@univ-sba.dz (N.Bailek). 13 

  14 

Abstract  15 

Accurate estimation of diffuse solar radiation (DSR) is among the critical concerns in successful solar energy 16 

projects. This paper presents a systematic approach for DSR estimation over the Algerian Sahara. The authors explore 17 

the available meteorological and radiometric data. These data include the sunshine hour fraction (ratio of sunshine 18 

duration to maximum possible sunshine hours), and the relative clearness index. The data cover a period of six years 19 

from 2010 to 2015 measured in the Adrar region. Through an elaborated statistical performance analysis, thirty-five 20 

models were tested for constructing the most accurate empirical model for estimating the monthly average daily DSR 21 

over the Saharian medium. The proposed correlation models were compared with 8 models available in the literature 22 

using the widely used statistical indicators i.e. MPE, RMSE, U95, R, TS and GPI. From this analysis, the quadratic 23 

equation model is selected as the most accurate model. The study concluded that the suggested correlation is applicable 24 

to estimate the monthly average daily diffuse radiation on a horizontal surface for any location over the Algerian Sahara 25 

region, which can serve as a resource for the design of photovoltaic systems. 26 
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