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ABSTRACT 

 

 Imbalance between existing reserves of fossil fuels and increased fuel consumption, raising global energy crisis, the increase in 
greenhouse gases and the destruction of tropical rain forests and rangelands, particularly in rural areas induce global warming. The high 

dependence on energy resources as a major factor in the development of sustainable energy systems by developing low-cost, renewable, 

reliable and environmentally solar energy would not be possible. Potential survey areas with solar power capabilities necessary to provide 
additional strength. The present study aimed to evaluate the synoptic stations in Khuzestan Province have been conducted in order 

generate solar electricity. By Using climate data for the period 1991-2005 and using factor analysis in Spss software polling stations were 

measured relative to the benefits. And finally a zoning map of the solar power generation capabilities was mapped using GIS software. The 
results of the study indicate that the station is operating with a score of 2.59 ize the best potential environmental and Abadan station with a 

score of 1.68, the weakest potential negative environmental factors of climate variables studied for the deployment of solar power plant is 

capable. 
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INTRODUCTION 

 

         The growth of the industrial revolution in the 

world's use of fossil fuels has created problems for 

human life. The imbalance between supply and 

consumption of fossil fuels, which typically occurred 

in 1970 and the global energy crisis has led to the 

introduction. .On the one hand, the increase in 

greenhouse gases and the destruction of tropical rain 

forests and rangelands, particularly in rural areas and 

increase from 275 to 375 parts per million of carbon 

dioxide gas Therefore followed that global warming 

is a heavy reliance on other energy sources as a 

major factor in economic growth and development as 

part of the development of low-cost and reliable 

energy systems and is compatible with environment 

would not be possible. One of these sources, solar 

energy is environmentally. According to Iran's 

regional position and subtropical dry and semi-dry 

with sunshine and low humidity measurement and 

south-facing slopes, especially in the Khuzestan 

region, Facilities suitable environment in order to 

receive and exploit this vast reservoir of renewable 

fuels and alternative energy supplies in order to be 

devastating. Potential survey areas in a number of 

studies have been conducted to generate solar power, 

which are expressed as follows; Hello ethics and 

colleagues in an article entitled locate solar power 

stations, Isfahan, Kerman and Zahedan, the rainfall 

regime and other climate variables for establishment 

of Yazd solar power station (as best stations) were 

compared. And the most similar station to build solar 

power plant in Yazd to Isfahan stations have been 

introduced. Javadi and colleagues in an article as 

estimating potential solar radiation in Yazd station 

parameters as temperature, precipitation, sunshine 

hours and radiation input using the SPSS software 

was analyzed and interpreted. Their results showed 

that 80% of radiant energy justifies sunshine hours 

and most correlated with it. Kaviani in an article 

titled bottlenecks and assess the potential of solar 

energy in Iran, with an emphasis on the growing 

need for energy in the coming years and Has pointed 

to the importance of solar energy to provide a 

significant part of the deficit. Using a Stats degree 

sunshine and cloudiness 85 synoptic stations in the 

country during the period 1991 to 1996, and the 

application of statistical methods to assess Å 

intensity of solar radiation, and the geographical 

scope of the zoning is for radiation flux. Kamyarand 

Mir Latifi to estimate the total amount of daily 

incoming radiation at stations that lack statistics 

Bvdnnd Records of similar stations in statistics and 

artificial neural network is using. Samimi (1994) 

using the average monthly Maynl model to calculate 

radiation more than 20 Iranian cities. Bayeghi and 
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Ashraf in order to identify areas throw light hit the 

ball 120 stations have been examined. Tugrul and 

Onati [13], using six parameters: air temperature, 

solar radiation, sunshine duration, air pressure, 

amount of cloud, soil temperature, a multivariate 

linear regression model used to estimate emission 

rates were provided in Elazig, Turkey. Aksakal 

Vrhman [11] Unlike most studies which seek to 

estimate the amount of radiation to be detected is 

Mkanhakar to Saudi Arabia. Reddy and Ranjan [12] 

Using artificial neural networks using solar radiation 

from meteorological data (temperature, precipitation, 

wind speed, relative humidity) throughout the 

geographical width and height from sea level is 

estimated 's. Tymvios and colleagues [14] estimated 

solar radiation using artificial neural networks. Yang 

et al [15] global model to estimate hourly and daily 

radiation Dadnnd in addition to solar radiation 

pressure model, the global distribution of ozone layer 

thickness, precipitation and global distribution 

Angstrvn darkening coefficients are also considered. 

 The present study aimed at potential survey 

stations in Khuzestan province in order to generate 

solar electricity have been conducted, using data 

from 15 variables surrounding stations Khuzestan 

using factor analysis Factor Analysis)) for ranking 

the province of solar power is capable of acting. 

 

Method:  

 

 Model used in this study was a descriptive - 

analytical potential survey in order to generate solar 

power stations in Khuzestan province were studied. 

In assessing the potential of solar energy is used in 

climatic parameters including cloud, dust, humidity, 

sunshine hours (Table 1), longitude, latitude, altitude 

(Table 2), the data required to collect and established 

indicators of Meteorology. Polling stations in 

Khuzestan potential to produce solar electricity based 

on selection criteria of the analysis method used. 

Thus, the corresponding indexes of the factor 

analysis using spss 20 software was used And then to 

determine the main factors and factor scores 

obtained, potential survey of stations to solar power 

is calculated. The zoning map in order to produce 

solar power, was prepared using Arc Gis 9.3 

software.

 
Table 1: parameters used for research. 

Cloudiness Dust Relative humid Sunshine Hours 
45.71 120.14 42.64 2913.7 

76.27 71.80 42.93 3174.3 

75.93 38.20 43.93 3275.0 

70.20 40.60 43.33 3117.1 

87.08 30.31 40.09 3214.2 

85.73 49.67 46.73 3130.5 

64.00 23.92 42.42 3247.1 

83.00 93.38 49.54 2801.6 

86.67 28.53 38.53 3154.1 

64.45 24.64 37.45 3157.8 

77.07 70.40 50.33 3080.8 

72.00 46.93 45.80 3181.2 

77.47 64.20 40.87 3030.0 

 

Table 2: Geographical coordinates of the studied stations. 

Station Longitude Latitude Height 
Izeh 49.52 31.51  

Dezful 48.23 32.24 143 
Masjedsolaiman 49.17 31.56 320.5 

Omidiye 49.39 30.46 34.9 
Behbahan 48 30.36 313 

Safiabad 48.25 32.16 67 82.9 
Ramhormoz 49.36 31.16 150.5 

Aghajari 49.4 30.46 27 
SHoshtar 48.25 32.3 67 
Bostan 48 31.43 7.8 
Ahwaz 48.4 31.2 22.5 

Mahshahr 49.9 30.33 6.2 
Abadan 48.15 30.22 6.6 

 

Factor analysis: 

 

 In multi-criteria decision problems, decision 

makers are going to choose an option from the 

available options, so that his choice is based on a 

series of short, indicators defined the best choice 

possible. Factor analysis is a technique for analyzing 

the number of variables or parameters in deciding the 

issues, so that not to damage the whole thing. In 

order to use factor analysis technique, the following 

steps must be in order. They are: 

 

1 - Select the variables and the correlation matrix for 

factor analysis: 
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 There is a problem in factor analysis is that 

regardless of the variables or parameters used to 

create a set of factors that may be meaningless. We 

must ensure that the variables used in the analysis of 

at least some of the variables are reasonably 

correlated. For this purpose, the correlation matrix 

between the variables and the variables that make up 

does not correlate with other variables, are removed. 

The correlation matrix, the diagonal values are all 1 

and the following numbers diameter is the diameter 

of the high number of repetitions, because the 

correlation of each index with a correlation index 2 

index 1 index 1 index 2 is always equal to unity. One 

of the methods that will be used for this purpose in 

the factor analysis, KMO statistic is used. If the value 

of this statistic is higher than 5/0, the factor analysis 

for the set of variables used in the decision will be 

properly, ie the base KMO is more indicative of 

better and more appropriate use of factor analysis is 

[1].

 
Table 3: Correlation matrix. 

Correlation Matrix 

 x1 x2 x3 x4 x5 x6 

Correlation x1 1.000 .184 .392 .108 .122 -.401 

x2 .184 1.000 .315 -.282 -.338 .146 

x3 .392 .315 1.000 -.364 .159 .165 

x4 .108 -.282 -.364 1.000 .473 -.816 

x5 .122 -.338 .159 .473 1.000 -.392 

x6 -.401 .146 .165 -.816 -.392 1.000 

 

2 - Extract the primary factors: 

  

 Factor extraction using the correlation matrix 

between variables is obtained . Using the matrix 

element , the common factors of each of the criteria 

specified. The eigenvectors are calculated for all 

non-zero eigenvalues  [9]. To extract initial factors , 

the most common approach is to use a statistic called 

the eigenvalues . Eigenvalue is a measure that 

reflects the amount of variance in the original 

variables is set to be a decisive factor . General agent 

are selected such that their eigenvalues greater than 

one . The best agents are the ones with the highest 

variance of the original variables are set  [1].

 
Table 4: percent of the variance and eigenvalues. 

 Compone
nt 

Initial Eigenvaluesa Extraction Sums of Squared Loadings Rotation 
Sums of 

Squared 

Loadingsb 

 Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total 

Raw 1 46869.02

3 

72.362 72.362 46869.02

3 

72.362 72.362 46386.211 

2 17521.40
3 

27.052 99.414 17521.40
3 

27.052 99.414 17684.531 

3 272.999 .421 99.835     

4 98.140 .152 99.987     

5 8.073 .012 99.999     

6 .334 .001 100.000     

Rescale

d 

1 46869.02

3 

72.362 72.362 1.439 23.977 23.977 1.571 

2 17521.40
3 

27.052 99.414 1.841 30.679 54.656 1.912 

3 272.999 .421 99.835     

4 98.140 .152 99.987     

5 8.073 .012 99.999     

6 .334 .001 100.000     

Extraction Method: Principal Component Analysis. 

a. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled 

solution. 

b. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 

 

3 - Extraction of the end of the period: 

  

 After determining the number of factors, the 

next step should be to determine whether any of the 

variables are included primarily. For the purpose of 

interpreting the comfort factor should be obtained 

during the preliminary stage. For it ,the method of 

Varimax, Quartimax and Equamax can be used. 

 

4 - Calculate the factor scores:  

 The rating factor is the number of variables 

modified by multiplying the factor loadings in the 

standardization is achieved. For this purpose, the raw 

data matrix was standardized. And the factor 

loadings obtained from factor analysis technique that 

is multiplied, the resulting matrix is the factor scores.
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Table 5: times the matrix element. 

Component Matrixa 

 Raw Rescaled 

Component Component 

1 2 1 2 

x1 .110 .337 .144 .440 

x2 213.894 20.119 .996 .094 

x3 3.759 -1.124 .327 -.098 

x4 -10.324 22.173 -.356 .765 

x5 -1.437 1.233 -.370 .317 

x6 31.556 -128.927 .238 -.971 

Extraction Method: Principal Component Analysis. 

a. 2 components extracted. 

 

 
 

 
Table 6:  Factor The rating. 

Stations The rating Factor 
Izeh 2.59661 

Dezful 1.80234 
Masjedsolaiman 1.37649 

Omidiye 0.61757 
Behbahan 0.04718 
Safiabad -0.14267 

Ramhormoz -0.25351 
Aghajari -0.66925 
SHoshtar -0.7116 
Bostan -0.83762 
Ahwaz -0.99487 

Mahshahr -1.14154 
Abadan -1.68912 

 

 

The higher the The rating factor for each station to 

generate solar power station is No. 1. Ize the highest 

potential in solar power station and other stations are 

among the least potential for solar energy in 

Khuzestan Abadan station was specified. 

 

5 - Ranking the city: 

 

 After performing the above steps, the last step, 

using factor scores obtained in the previous step 

towards the calculation of the factor scores for each 

city and eventually the city would be ranked. For this 

purpose, in each city, an index that combines the sum 

of the factor scores obtained for each city is 

calculated. Finally, sort the table based on combined 

numerical value of the city, they can be ranked. 

 

Results: 

 

 The results of the application of factor analysis 

in the assessment of potential environmental synoptic 

stations in Khuzestan province indicate that All city 

than many parts of the province, Due to the low 

latitude cloudiness and rainfall conditions than a 

relative advantage to build solar power plants to 

generate electricity and solar energy are clean. The 

advantages of using factor analysis, the city ranked 

based on the factor score and prioritize them based 

on environmental features and choose the best station 

is the largest amount of solar power. The results 

indicate that significant differences exist between 

ambient city in terms of capabilities. Finally, 

according to the rating factor is the result of synoptic 

stations ize station operating with a score of 2/59 best 

potential environmental and Abadan station with a 

score of 1.68, the weakest potential negative 

environmental factors of climate variables under 

study for the establishment of solar power plant 

capable be. Ize station to receive more incoming 
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radiation that caused a huge impact on its height is 

less than the number of days of dust, lower relative 

humidity and sunny hours as the best station 

appropriate to the solar electricity introduced. 

Abadan station due to the multiplicity of the day with 

local dust and sunshine hours and less at higher 

latitudes than the northern stations, Lowest 

environmental potential in the solar energy is 

allocated. In general computing environment to 

evaluate the synoptic stations in Khuzestan province 

shows that the environmental capabilities of solar 

electricity generation, significant differences were 

observed between the stations of the settlement, but 

if the solar plant is in ize stations , Dezful, Masjed 

Soleiman, Omidiye, Behbahan, Safi Abad, 

RAMHORMOZ, Esfahan, Ahvaz, summer, Ahwaz 

and Abadan mahshahr the solar power plant will be 

constructed on priority. 

 
Table 7: Ranking of urban areas in terms of access to services. 

Stations Rank 
Izeh 1 

Dezful 2 
Masjedsolaiman 3 

Omidiye 4 
Behbahan 5 
Safiabad 6 

Ramhormoz 7 
Aghajari 8 
SHoshtar 9 
Bostan 10 
Ahwaz 11 

Mahshahr 12 
Abadan 13 

 

 
Fig. 2: Khuzestan ap ozonation mf solar energy potential. 

 

References 

 

1. Akbari,  N.A., K.M. Zahedi, 2009. "Application 

of multi-criteria decision making methods rank" 

(page 235), municipal organizations and Dhyary 

Publications, Tehran. 

2. Javadi, S., et al., 1389. estimate potential solar 

radiation in Yazd, Iran Energy Journal, 33. 

3. KhoshAkhlagh, F., et al., 2006. locate solar 

power plants due to climatic parameters, sphere 

magazine, Volume XVII, 67. 

4. Saghafi, M., 2003. Renewable Energy, Tehran 

University Press. 

5. Sharifi, Ali Murad, et al., 2009. Journal of 

Energy Studies, Year VI, 21. 

6. Samimi, J., 1373.  Estimation of solar radiation 

on the solar altitude and climate of its 

application, Journal of Physics, 12: 18-26. 

7. Faraj Ali Hosseini, Sydjmal, et al., 2011. Journal 

of Ecology, Year VIII, 62. 

8. Kaviani, M., 2002. issues of energy and solar 

energy potential, Journal of Faculty of Letters 

and Humanities (Studies and Research, Faculty 

of Literature and Humanities), 30-31. 

9. Mousavi, Myrnjf, HEKMATNIA Hussein, 2005. 

"Factor analysis and synthesis of human 

development indicators in determining the 

factors affecting parts of Iran", Journal of 

Geography and Development, 6 (page 61). 

10. Mahin, N., S. Fattahi, 2009. "The scale of the 

city of Golestan province in terms of 

development indicators using factor analysis", 



570                    Fariba SalahShour et al, 2014 /Journal Of Applied Sciences Research 10(6), Special, Pages: 565-570 

Journal of Geography and Environmental 

Studies, 1(page 57). 

11. Aksakal, A., S. Rehman, 1999. Global solar 

radiation in northeastern Saudi 

Arabia. Renewable Energy, 17(4): 461-472. 

12. Reddy, K.E.,  M. Ranjan, 2003. Solar resource 

estimation using artificial neural networks and 

comparison with other correlation 

models. Energy Conversion and 

Management, 44(15): 2519-2530. 

13. Türk Toğrul, I., E. Onat, 1999. A study for 

estimating solar radiation in Elaziğ using 

geographical and meteorological data. Energy 

Conversion and Management, 40(14): 1577-

1584. 

14. Tymvios, F.S., C.P. Jacovides, S.C. Michaelides, 

C. Scouteli, 2005. Comparative study of 

Ångström’s and artificial neural networks’ 

methodologies in estimating global solar 

radiation. Solar Energy, 78(6): 752-762. 

15. Yang, K., T. Koike, B. Ye, 2006. Improving 

estimation of hourly, daily, and monthly solar 

radiation by importing global data 

sets. Agricultural and Forest 

Meteorology, 137(1): 43-55. 


