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Abstract The design of photovoltaic or solar systems and
estimating their per for mance r equire knowledge of the intensity
of solar r adiation. The measurement of this par ameter for some
sites in Alger ia is unfortunately not obvious. However ,
r esear chers are moving towar ds the modeling, estimation and
pr ediction. To model the global solar r adiation in Algeria, we
must take into account the geogr aphical and climatical
par ameters such as sunshine duration, r elative humidity,
temper atur e, latitude site, etc... In this study, the modeling of
daily global solar r adiation on a hor izontal plane accor ding to
the par ameters mentioned above, is based on the statistical linear
r egression technique. The daily data used in the development and
validation of models ar e extr acted fr om the database of O. N. M
(National Office of Meteor ology, Dar el Beida. Algier s) for 2001
2005. We test the pr oposed models on two sites with their
geogr aphical and climatical par ameter s are differ ent such as
Djelfa and Ain Bessam. For each site, validity and per for mance
of the model will be studied based on the number of par ameter s
intr oduced in the analytical expr essions and r esults ar e discussed
in ter ms of statistical er r or s as: R, MBE and RMSE between the
measured global solar r adiation and global solar r adiation
estimated. It was found that air temper atur e and r elative
humidity are indeed impor tant climatic par ameters for the
pr ediction of solar radiation.
Keywords: global solar r adiation, modeling, statistical
r egression, geogr aphical, climatic par ameter s.

I. INTRODUCTION
Solar energy is the most ancient source of energy; it is the
basic element for almost all fossil and renewable types. Using
solar energy to generate electrical energy for any specific site
location necessitates an exact estimation of global solar
radiation; a provision should be made to forecast solar energy
which will convert to electrical energy to recover the load
demand, that is, the amount of solar energy for that place
ought to be known. Technology for measuring global solar
radiation is costly and has instrumental hazards. The
importance of the actual work lies on the fundamental need of
quantification of the global solar radiation data in this site.

Therefore, over the last decades, different models have been
proposed to predict the amount of solar radiation using
various parameters. Most analyses of the correlation between
solar radiation and climatic parameters involve the use of
relative sunshine duration [3], [5], [9], [10]. However, air
temperature and humidity should also be considered as an
important climatic variable for solar radiation prediction
because it is a reflection of both the duration and intensity of
the solar radiation incident on a given location [1],
[2],[6],[7],[ 8].
II. DATA
Measured global solar irradiation (G) and climatic
parameters data, between 2001 and 2005, for two cities in
Algeria: Ain Bessem (Latitude 36.31°N, Longitude 3.67°E,
Altitude 629 (m)) and Djelfa (Latitude 34.68°N, Longitude
3.25°E, Altitude 1126 (m)), were obtained from Algerian
Meteorological Agency O.N.M, Dar el Beida.
Our aim is to develop a best model with a few climatic
parameters to estimate the solar radiation data (G/G0) in
future time domain. The estimations were made by many
combinations of data, by using a linear regression analysis.
These data are chosen due to their correlation with the
global solar radiation. In linear regression model, the
dependent variable comprises the ratio of the global solar
irradiation (G) to the available radiation at the top of the
atmosphere (G0); and the independent variables comprise the
different climatic parameters (mean daily maximum
temperature, mean daily relative humidity, mean daily sea
level pressure, mean daily vapour pressure, wind, precipitation
and the ratio of hours of bright sunshine (S) to the day length
(S0). The measured data between 2001 and 2004 have been
used for calculating the coefficients of the model while those
from 2005 are used for testing data. The testing data are not
used in modelling.

The solar radiation reaching the earth’s surface depends on
the climatic condition of the specific site location [11][13].
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The values of the extraterrestrial radiation G0 and the day
length S0 were calculated. The data was subjected to quality
checks before being used in the analysis. It was ensured only
complete data set was used. The values of G/Go and S/So are
all less than one.
III. DISCUSSION
The choice of a number of models is conducted by the fact
that the single model does not give a good generalization for
the sites under study. Accordingly, several models have been
tested to choose the more suitable for each location. Statistical
analysis of the results was performed using the correlation
coefficient (R ), the root mean square error (RMSE) and the
mean bias error (MBE) criteria [4, 8].
Table 3: Statistical analysis of the results. The correlation
coefficient (R), the root mean square error (RMSE) and the
mean bias error (MBE)
Table 1: Pearson's correlation coefficients
From Table 3, we can observe that the correlation
coefficient for the studied models, listed presented in Table 2,
is arranged between 72.30% and 91.00%. It is clearly shown
that, the best performance is obtained by the models (7, 8, 9
and10) where the correlation coefficient R is arranged
between 90.30% and 91.10%. However, the best correlation in
test is obtained for the model 7, and this model need in his
input only (T, U) parameters and P that are always available,
and they can be measure easily. The obtained R is 95.20%,
which is higher than other models. The RMSE is 0.032799
and the MBE is 0.034701. Fig.1 shows a comparison between
measured and estimated daily global solar radiation by using
model 7.

The study of correlations among solar radiation and several
climatic parameters has shown that (S/So) is not the best
single parameter to be used for predicting solar radiation. For
example, Table 1 below shows Pearson's correlation
coefficients for Ain Bessem and Djelfa cities. It is seen that
for Ain Bessem, (G/Go) correlate best with (Tx), followed by
Tm and S/So, respectively, while (Um) and (Tx) are best
followed by Tm for Djelfa. Thus in both cases, the best single
parameter for estimating (G/Go) is not (S/So).

Table 2: Models used for estimating (G/G0) for Ain
Bessem city

Fig.1 shows a comparison between measured and estimated daily global solar
radiation by using model 7 (Ain Bessem).
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In addition, we have developed others models for Djelfa
city, where the relative humidity is always combined with
temperature. Therefore, we develop these models in order to
show the influence of each parameter for estimating daily
global solar radiation.

Fig.2 shows a comparison between measured and estimated daily global solar
radiation by using model 11 (Djelfa).

It is thus clear that air temperature and relative humidity are
indeed important climatic parameters for the prediction of
solar radiation.

IV. CONCLUSION
Using different combinations of different variables to
analyse available data for two stations located in different
geographical and climatic zones in Algeria, it is clearly
demonstrated that air temperature and humidity are an
important climatic parameters which should be used in solar
radiation modelling in Algeria. The use of only temperature
and relative humidity for solar radiation prediction is
important because there are many Algerian stations with
sufficient data for T and U (which are relatively easier to
measure).
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Table 4: Models used for estimating for Djelfa city

Table 4 resumes the different models used for estimating
(G/G0) for Djelfa city. Therefore, in the case, when we use as
input only the relative humidity and temperature, the best
correlation coefficient is decreases to 79.10% (model 11).
Also, when we mixed air temperature, relative humidity and
the ratio S/S0 the correlation coefficient is decreases only to
80.20% (model 10). Therefore, the model combined (T and U)
can be used in the case when we have not the sunshine
duration. Fig. shows a comparison between measured and
estimated daily global solar radiation by using model 11.
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