g o

(PI-AE)1E 6 Hlay o) 0slod b 0395 w3 Lo § drwgi (Sl

‘sjléapu)a,vagjgsbs%r;y;m@wdw S gls

S10b b dblio (S pidly (G o9l Hokivo 4

) (PHole e deme
mh.sadeghiravesh@iau.ac.ir
"59 g (e
VY IBIYA 1oy gyl QALAL TPy 781

ouS

5 SIS (S9LsS B Canng (e 50 85 Sul Gloz (elotzl -alatdl y (e slazme (92 W S lj0ble BuB g A
@bl 5o b WS oo Cons 63U Slapta— JL8) 5l g 018 )T, 5 (alad il g (&S Slaa b b sl (S
(S 0)lene Siz (6 S e slagy) 5l eoliiul i g )l Slad paly 4 (Sl jshate 4 L L ablis las el
3 xS el sladae sl oslitul b (2loble b ablie slas yeal) Coglsl (s Ban b g (nl 9y cnl 5l oy o0 S 4 65952
sy plol 4 VF e VE Y la L o ol pas -0 ks 10 (6950 Dy 4 5 (55 Lanme

o Ple ylere iz (6 S el (B9 w7l )3 5 B (A Sy, il Il (Bae pl 4 ol jslaie ey 2 (95
g 0wl o 4y sl adsl Cuglsl LSl e B,k 5l s sz ST 58l 5 5l 00l |l ges 5 03 ol 658 (6,05 povaal
b osliil I8 039 (o oS 5 by, 5l o pal; oles Cuglgl 95915 selate 4 dalsl )

21 Sl e bial s g o 3 S5k 008l (38 (o Sl 59 5 S (2l e oS jleond Jolo ulis sl laaily
Jobaeds s ) s 508 56 e IVVY Caglgl i b (An) o) o aslin 5 cmila 50 s o /YYY Coglyl cu o LA
CV R P XV VI I OWR

Sgete |y Qlobnstl Lol l g sy Wlgi o syl Sl ren g el [y 5l ead Slarii slos ) & platal pl i 15 S Al 9 Sy
S Bllae 20kl b dblie slag sl 095 oo sleiivn ol 0 S Sy 2hioble b ablis wnld ) b Sl g i
JrsS Glag sl (2550 5 6,55l dgume slaasle o ) a0 I L awS oSt alol> =S 65,y Sblllas dilaie ;5 snlcwssas 63l

59, YU g3lusl g L

29 dmlie o e (6308 due (631 o)lire Mz (6 S el slo g o 2l3sble @l Ol i gadS” saelg

(S Jgge) * 3l tl eyl e liaSTl 0l codlosl 3131 oKl 5,5LaS 008l ey Lagoms 08,5 Ledils = )
Al et el oEs anb aulis 0uSiils ¢ SliwmsS o Sis 3blis slml 05,5 sliwl - ¥


mailto:mh.sadeghiravesh@iau.ac.ir

J. Sus. Dev. & Env., Vol 6, No.1, Spring 2025, pp.71-94

The Aapplication of Integrated Electra Model and Weighted
Linear Combination in Fuzzy Environment in Order to Prioritize
Alternatives to Deal with Combat Desertification

Sadeghiravesh Mohammad Hassan ™
mh.sadeghiravesh@iau.ac.ir
Hassan Khosravi?
Admission Date: August 18, 2024 Date Received: January 14, 2024

Abstract

Background and Objective: Desertification is a serious global environmental and economic-social
threat, which, in addition to the extent of destruction, variety of effects and complexity of the process,
also deals with gualitative and non-deterministic iindices and follows the behavior of fuzzy systems. It
seems necessary to use fuzzy multi-criteria decision-making methods in evaluating the alternatives to
deal with desertification in order to achieve the preferred and optimal alternatives. Therefore, this
research was carried out with the aim of determining the priority of alternatives to deal with
desertification using decision-making models in a fuzzy environment and on a case-by-case basis in the
Yazd-Khizrabad plain during 2021-2022.

Material and Methodology: In order to achieve this goal, a fuzzy decision-making matrix was obtained
from the fuzzy Delphi method and within the framework of the multi-criteria decision-making method.
Then, using Expert Choice software and through the Electra model, the initial priority of the alternatives
was obtained, and in order to estimate the final priority of the alternatives, the weighted linear
combination method was used.

Findings: Based on the obtained results, from the point of view of Electra and Fuzzy VLC evaluation
model, the strategy of preventing the inappropriate conversion and change of land use (18A) with a
priority coefficient of 0.223 and adjusting the withdrawal from underground water resources (31A) with
a priority coefficient of 0.213 were evaluated as the most effective alternatives in order to achieve the
goal.

Discussion and Conclusion: Therefore, paying attention to the proposed strategies from a wide range
of strategies can quickly improve this chaotic situation and establish a stable structure in the process of
dealing with desertification. Finally, it is suggested that the plans to deal with desertification, according
to the strategic document obtained in the study area, emphasize the obtained results in order to prevent
the wastage of limited funds and increase the efficiency of control, restoration and reconstruction plans.

Keywords: Alternative selection, Desertification, Fuzzy multi-criteria decision-making methods,
Pairwise comparison, Triangular fuzzy number.
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1- Multi Attribute Decision Making (MADM)
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Figure 1. Location of Yazd-Khizrabad sub-catchment in Yazd Province, Iran
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Figure 2. Flow diagram for fuzzy Electre and WLC method of combat desertification alternative assessment
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1- Fuzzy Weighted Decision Matrix(FWDM)
2- Concordance
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3- Aggregate Dominance Matrix (ADM)
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1- Concordance Dominance Matrix (CDM)
2- Disconcordance Dominance Matrix (DDM)
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Table 2. Fuzzy Pairwise comparison mean matrix of the criteria’s importance to the goal of “offering optimal

combat desertification alternatives”
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Table 3. Fuzzy Pairwise comparison normalized mean matrix of the criteria’s importance to the goal of “offering
optimal combat desertification alternatives”
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Table 4. Fuzzy decision matrix of optimal combat desertification alternatives
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Table 5. Harmonic fuzzy decision matrix of optimal combat desertification alternatives
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Table 6. The sets of Consistency and inconsistency for lower, middle and upper limits of combat desertification

alternatives

I im | J¥ n2 J 7 2 J ¥ ns |
Aag Az | Co, Cs, C7, Cis Cs Cs, C7, C1s Co, Cs Cs, C7 Cs, Cs, Cus
Aug Az C7, Cis C», Cs, Co C7, Cis Cy, Cs, Co Cis C», Cs, Cg, Cr
Aug Azt Cy, C7,Cus Cs, Cs C», Cs, Cs, Cy, - Co, Cs, Cy, Cs
Agg, Ass Cz, C7, Ci6 Cs, Ce Cz, C7, Cus Cs, Cis Cz, C7, Cus Cs, Ce
Az, Ass Cs Ca, Cs, Cy, Cy, Cs Ce, C7, C16 Cz, Cs, Cus Cs, Cr
Az, Azs Cie Cy, Cs, Cs, Cr Cie Cy, Cs, Cs, Cr Ca, Cis Cs, Cs, Cy
Az, Azt C2, Cs Cs, C7, C16 Cz, Cs, Cus Ce, Cr Cs, Cis Ca, Cs, Cy
Az, Azz Cy, C7,Cus Cs, Cs Co, Ci6 Cs, Cs, Cy C, Cis Cs, Cs, Cy
Aoz Ag C», Cs, Co C7, Cis Cy, Cs, Cs C7, Cis Cy, Cs, Cs C7, Cis
Aoz Ax | Cy, Cs, Cs, Cy Cis C», Cs, Cs, Cy Cis Cs, Cs, Cy Co, Cie
Azz Azr | Cy, Cs, Cs, Cy Cis C», Cs, Cs, Cy Cis Cs, Cs, Cy Co, Cie
Azz Asz | Cp, Ce, C7, Cis Cs Ca, Ce, C7, Cis Cs Cs, C7, C1s C2 Cs
Az, Ass Cs, Cs Cz, C7, Cu6 - Ca, Cs, C, Cs Caz, Cs, Cy, Cue
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Agy, Azs Cie Co, Cs, Cs, Cr - Ca, Cs, C, Cue Ca, Cs, Cg, C7
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Agz Azt Cs, Cs Cz, C7, Cus Cs, Co Cz, C7, Cus Cs Ca, Cs, C7, Cus
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Table 7. Lower limit consistency matrix of combat desertification alternatives
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Table 8. Lower limit inconsistency matrix of combat desertification alternatives
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Table 9. De-fuzzified consistency matrix of combat desertification alternatives
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Table 10. De-fuzzified inconsistency matrix of combat desertification alternatives
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Table 11. Effective consistency matrix of combat desertification alternatives

Ass Az Az An | A E
\ \ \ \ - Ais
\ . . _ . A
\ \ - \ . A
) - : ) : Az
- . . \ . Ass

hoble b ablic gbas paly ygo (Jlgsmal o 5l VY Jgox
Table 12. Effective inconsistency matrix of combat desertification alternatives
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Table 13. Priority matrix of combat desertification alternatives
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Table 14. Utility matrix of combat desertification alternatives
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1- Fuzzy Multi-Attribute  Decision  Making
(FMADM)
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6- Fuzzy Analyzes Hierarchy Process (FAHP)
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