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ARTICLE INFO ABSTRACT

Iran recognized as one of the major fossil fuel producers in the world with a
substantial portion of its energy basket reliant on fossil fuels, is situated in a region
of the Earth with high solar radiation potential, making it suitable for solar energy
production. The first step towards establishing solar power plants is the scientific and
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Revised 04 February 2024 System (GIS) and a multi-criteria decision-making approach. The proposed
Accepted 05 March 2024 methodology involves the preparation of informational layers, spatial analyses, and
Published Online 26 August 2024 visualizations using GIS. Additionally, criteria weighting and integration were

performed using multi-criteria decision-making techniques. The study compares two
methods for weighting the location criteria, Best-Worst Method (BWM) and Step-
. wise Weight Assessment Ratio Analysis (SWARA), which have been less utilized in
Keywords. previous research, and combines their results using geometric mean operator.
Best-Worst Method (BWM), According to the results, the criteria for solar power plant site selection, ranked by
f\sﬂicl)tsir-)étrlsizrlirgormatlOnDsgiSstﬁ)T]-(l\c/I;;i?ﬁ importance, are photovoltaic potential (0.241), direct normal irradiation (0.156),
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Introduction

Solar energy has garnered significant attention in recent years compared to other renewable energy
sources due to its accessibility and economic benefits. The selection of a site for a solar power plant
significantly impacts its performance and requires consideration of various decision-making criteria.
Multi-criteria decision-making (MCDM) methods have been successfully employed in the site
selection of solar power plants. This study aims to identify suitable locations for photovoltaic solar
power plants in Fars Province. Photovoltaic solar power plants convert sunlight directly into electricity
for use or storage. The approach used in this study is a hybrid method based on Geospatial Information
System (GIS) and MCDM. This research involves the spatial processing and analysis of geographical
information, the preparation of spatial layers, and visualization using GIS, as well as the weighting and
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integration of criteria using MCDM. The study evaluates and compares two relatively new MCDM
weighting methods—Best-Worst Method (BWM) and Step-wise Weight Assessment Ratio Analysis
(SWARA)—and considers their integration. Finally, a land suitability map for the construction of
photovoltaic solar power plants (hereafter referred to as solar power plants) is developed.

Materials and Methods

In the first stage of this study, after reviewing the issue of solar power plant site selection and the
related research, appropriate criteria for the study were selected. Based on expert comparisons, the
criteria weights were calculated using the two MCDM weighting methods, BWM and SWARA, and
the results were integrated using geometric averaging. In the second stage, suitable spatial data for
each decision-making criterion were collected, and spatial layers were generated through spatial
analyses. The spatial layers were normalized in the third stage according to their influence on
decision-making. Subsequently, the normalized spatial layers were integrated based on the weights
obtained from the first stage using the Weighted Linear Combination (WLC) method, and land
suitability maps were created. Finally, suitable areas for constructing solar power plants were
identified, and the applied methods were evaluated.

Results

The weighting methods revealed that the photovoltaic potential and direct normal irradiation criteria
are the most important, while elevation and distance from faults are the least important for solar power
plant site selection. The land suitability maps produced using the three weighting methods were
largely similar, indicating that over 50% of the study area is highly suitable for constructing solar
power plants. According to the results, the counties in the northern, northeastern, and central parts of
Fars Province, such as Abadeh, Khorrambid, Pasargad, and Sarchehan, should be prioritized for solar
power plant development. Conversely, counties in the western, southern, and southwestern parts, such
as Rostam, Mamasani, and Farashband, are a lower priority for development.

Conclusion

This study employed the relatively novel and less utilized weighting methods, BWM and SWARA, for
the site selection of solar power plants, and considered their combination for this purpose. The
approach presented in this research includes a comprehensive site selection process encompassing the
study and examination of the issue, determination of effective criteria, preparation of spatial layers,
weighting, and land suitability analysis. Therefore, the application of this approach is recommended
for solar power plant site selection in other provinces of the country. Additionally, by adapting the
proposed approach (specifically the sections on issue study and examination, determination of
effective criteria, and preparation of spatial layers), it can be applied to other contexts as well.
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1. Potential Photovoltaic
2. Potential Photovoltaic Electricity Production
3. Direct Normal Irradiation
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1. Best-to-Others
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1. Others-to-Worst

2. Linguistic Variables
3. Equally Important

4. Moderately Important
5. Important

6. Very Important



na i 5 (UL /.o s 9 [yfgus ot TN =t it S5 ST 0] b (gl y 95 0Lg pud Aiergr (U (S0

295 Sluslis Sl 5 b blie dliel Y Jgda

e U e odlbe (b e

Y buwgio Cuorl g ply Cuonl g d> \ 2y Caonl

¥ b 9 bawgio Caodl lawg d> Y buwgie Cuyonl

# e sk g e bawg 2> b e

A e C54 g o (kS bawg 1> v e sk
A

e Codiddy

S oo Glyline Aty (g D9 e0 dmbne Wb (g csiludingy Jho S 3)5 dgeyd b tpmy o8

. . W w W w T g4 * YATH *
w p 3 o a P < . a 1 . P ° ..
9 |le3—aBj A L}.UQA PRI WY cdliuno J> .,\ul)s o ,\:l.: AI::-J f\.o.’ d]x IXWEViY Ja.gls) LS)‘)Q)J. )}b.a.ﬁ LY

° £ IS £ Y . . . - . S Wj
g J>J LYY, ..m Wj =0 921-121W]' =1

} (")

Jao (s (g5aeby o aiiwn G jlae 5 Jlae (p 58 Glee cpyiee 0jy i yiie Wiy Wiy We o dlaly )
ol lagiy )5l 25 o sl § ol ¥ ) 3 3580 ALk ¥ by Gjge 4 T dal) (il
3L 515, Ogj X Ojw = Opw ¥ j by 45 cawl )55k MalS dugliio S oS 2395 o o3lisl

WB
w, %

]

i
w,

w

Minmax{
]

Min €
Subject to:

< g forallj

Ws
W,
W .
|W—w — ajw| < g forallj
21 wj =1, wj >0, forallj
soble 4y D9 oo dumloe Aty E7 iel)ly g [WI, W5, o, Wil diate (139 0l gilodinne sl G plosl 1 g
ol 6Bl (adls 29s dmsle & )l edlatul b ) B3l £ 5 Ll oselcwsd slagyse olnebl cubls ;)
S (Srge  d9de S T gl ooliiel b g (6 S el lne (i 4 S e (e S5 olil p cdlad
D38 )8 e Lo )50 Lb (295 Slaslie A51)8 (i ygocpl e 10 9 55l Sluslio il /Yl eSS 5, 55WL s
) &
Bl gy =—"—"— (8)
L;)IS)'L» ua.>L;3
[VP] co e -t G2 22 )85l a3 ls & Jodar

Jbre (p pF 4 jlere O R G ) Y Y £ 0 1 Y, A q
&85k a3l YA R A YRR V7 G /4 R VR vA'A S ¢A 0 AN A 0 8

SWARA gy .0 .Y
w1 ANt o . . s .. . Yo R P R < e a
A5 @l S o dlaie ) QL] jolate 4 [TY] Lawgs (SWARA) (59 (2bj)) 25 pE el Jlosiga jos b

1. Extremely Important
2. Stepwise Weight Assessment Ratio Analysis
3. Rational dispute resolution method
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1. Comparative Importance of Average Value
2. Relative Importance

3. Coefficient

4. Initial Weight
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