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Abstract: - The aim of this paper is to estimate the mean monthly values of clearness index in five 
meteorological stations in Iraq (Mosul , Kirkuk , Rutba , Baghdad , Nasiriya) for the period (1970-2000) using 

different meteorological parameters  .Multiple Regression Equation were used to estimate  clearness index.The 

performance of these regression equations were evaluated by comparing the calculated clearnessindex and the 

measured clearness index. Several statistical tests were used to control the validation and goodness of the 

regression equations in terms of correlation coefficient, coefficient of determination, Mean absolute error and 

root mean square error. The coefficient of determination (R2) of these multiple regression equations were very 

high in all stations and ranged between 0.973 to 1.00. 

 

I. INTRODUCTION 
Clearness index is defined as the ratio between the global solar radiation at ground level on horizontal 

surface and the corresponding extraterrestrial radiation (1). The monthly mean clearness index KT = H/ Ho 

Where H is the monthly mean global solar radiation on horizontal surface Ho is the monthly mean 

extraterrestrial radiation.Clearness index is a parameters of real importance in designing of a renewable energy 

sourcessystem; it can provide information concerning the read solar radiation compared with the variable solar 

radiation (2,3).Clearness index can describes the attenuation of solar radiation due to clouds and aerosols and it 

depends on the geographical coordinates of the location for watch calculated (4,5)
. 

Multiple Regression Models have been Proposed for prediction of clearness index (6,7,8)
. Almost all these models 

make use of meteorological data such as hours of bright sunshine cloudiness, relative humidity, wind speed, 

altitude precipitation and ambient temperature (9,10,11). 

Iraq in located between 29.5o N and 37.22o N latitude and most of its cites enjoy favorable sunshine whole year 

around. 
In this paper correlations are proposed for monthly mean clearness index (KT) for (Mosul , Kirkuk ,Rutba, 

Baghdad , Nasiriya) stations based on meteorological data for the period (2000-1970)Then  calculated KT are 

compared with measured values. 

 

II. MATERIALS AND METHODS 
Mean monthly values of total solar radiation, relative humidity air temperature,cloudiness,rainfall, evaporation 

are obtained from Iraqi meteorological organization. 

The data obtained covered a period of 31 year (1970-2000)for five stations in Iraq  listed in table (1) and 

displayed in Fig. (1). 
The mean monthly value of extraterrestrial radiation (Ho) is calculated from the following equation: 

 

Φ:is the latitude of the location , Eo is the eccentricity correlation factor, δ is the declination ,Ws is the hour 

angle corresponding to sun-shine or set and Isc is the solar constant having a value of 1367 w/m2. 

The expressions of Eo , δ and Wsare given by Iqbal(5). 
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dn is the day number of the year . 

Mean monthly values of clearness index were computed for the different stations during the period (1970-2000). 

Mean absolute error (MAE), root mean square error (RMSE),coefficient of determination (R2), correlation 

coefficient (R) were used as the main criteria .The goodness of fit was judged by the size of coefficient of 

determination, MAE, RMSEand were computed as further check on the stability of the multiple regression 

equations 

                                                   Table (1) : Geographical coordinate of the stations   

Stations Latitude Longitude Altitude(m) 

Mosul 36º 19´ 43º 09´ 223 

Kirkuk 35º 28´ 44º 25´ 331 

Baghdad 33º 18´ 44º 24´ 32 

Rutba 33º 02´ 40º 17´ 630 

Nasiriya 31º 05´ 46º 14´ 5 

 

 
Fig (1): Location of the five meteorological stations in Iraq's 

Table (2,3,4,5,6) show the mean monthly meteorological parameters in all stations during the period (1970-
2000). 

 

 

Table (2):Mean Monthly meteorological parameters for Mosul station during the  period (1970-2000) 
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III. RESULTS AND DISCUSSION 
Table (7) show the multiple regression equations obtained between clearness index and different meteorological 

parameters in Mosul , Kirkuk , Baghdad , Rutba , Nasiriya stations. 

Table (7) : Multiple regression Models for all stations  

 
 

The coefficient of determination (R2) for these regression models are very high in all station and ranged between 

(0.973-1.000). 

This mean that (97.3-100)% of clearness index can be accounted by mean air temperature , sunshine ration , 

Relative humidity , Cloudiness , Rainfall and Evaporation in all stations.  

The values of clearness index Calculated in the models were compared with the corresponding measured values. 

These results are illustrated in fig2(a-e) for the considered stations. From this figure the deviation between the 

measured and calculated values are very small during are months, and this mean that these models are suitable 
to be used  in calculating clearness index.  

Fig (3) show a comparison between the observed and predicted clearness index values of the correlations for the 

five stations in Iraq. 
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The values of (R2) for the correlations between KT(measured)and KT(estimated)are ranged between (0.973-0.999). This 

mean that the evaluated are regression models in this study give a very good results to estimate clearness index 

in all stations. 
 

 

 

 
Fig 2 (a-e) : comparison between the measured and estimated values of clearness index in all stations 
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Fig (3) : correlations between measured and estimated clearness index in all stations. 

 

IV. CONCLUSION 
The mean monthly global solar radiation , Mean air temperature , Sunshine ratio , Relative humidity , 

Cloudiness ,  Rainfall , Evaporation have been employed in this study to develop several multiple regression 

equations in five locations in Iraq. The evaluated all regression models give a very good results to estimate 

clearness index in all stations , where the coefficient of determination (R2) for the regression models are very 

high and ranged between (0.973-1.00). 
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