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Abstract
Background and Purpose: Different decision-making models are applied for assessing and
providing the desertification optimal strategies through taking into account the total effective
measures that sometimes the results of the prioritization of these models are not consistent. This issue
depends on the nature of the model, the considered criteria, and the way of weighing the criteria as a
group by the experts. So, there is need for presenting some functions in some groups to prioritize the
strategies offered in each region by the different models on the basis of logic and strong principles and
theoretical foundations.
Methods: In this paper, it has been tried to do so by using the Social Choice functions. The Social
Choice functions are a counting method from a set of given alternatives to resolve the voting paradox
and the inconsistency of prioritizing. Therefore, for the final selection from the Nanson, Kemeny and
Gopeland functions are used and the desertification strategies were analyzed.
Findings: The obtained results from functions indicated that, the alternatives of prevention of
unsuitable land use changes (Ais), vegetation cover development and reclamation (Ay) and
modification of ground water harvesting (As;) respectively were identified as the most important
alternatives for combating desertification in the region.
Discussion and Conclusion: The results of the evaluation of the strategies showed that the obtained
rankings are somewhat different from each other, which is mainly due to the structure of the methods.
The results of this study enable the managers of desert areas to use the limited facilities and funds
allocated to control the desertification process in correct and efficient ways in order to achieve better
results, to avoid wastage. Prevent the outflow of national funds. Therefore, it was suggested that in the
plans to control and reduce the effects of desertification and rehabilitation of degraded lands, the
results and rankings obtained should be considered.
Key words: Decision Making Models, Gopeland’s Function, Hierarchy Structure, Kemeny’s
Function, Nanson’s Function, Social Choice Functions.
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6 - Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS)

7 -- Elimination et Choice Translating Reality
(ELECTRE)

8 - Weighted Sum Model (WSM)

9 - BORDA

10 - PERMUTATION

11 - Analytical Network Process (ANP)

12 - Linear Assignment(LA)

13 - Decision Making Trial And Evaluation
Laboratory(DEMATEL)

14 - Multi-Attribute Utility Theory (MAUT)

15 - Preference Ranking Organization METHod
For Enrichment Evaluation (PROMETHEE)
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1 - Decision Making models

2- Elimination et Choice Translating Reality

3 - Analyzes Hierarchy Process

4 - Preference Ranking Organization METHod For
Enrichment Evaluation

5 - Analytical Hierarchy Process (AHP)




e g gy (Sole

A9 olo 1 AB 0 Loy s § dzmo (5591 50ST g pole yYy.

dilie S mlie amd e iS5 sy UF) bagio o
w25 6l (s 5D Gl b bS5l boes
a8l cou g ST sk, w3 Sees Sl
@ g wiboe Sd g g5 gl g AT USS (Sud e S
DB S 5 sl 5 gl pimlesp anl b cow s
bulyis o ofmel sloi el slie yr (ooalBl L 1ol
S bgie 05d 0 gandib Jlly oy 5 Sis
Sl L oy Jlod sl a9 e e 'Y UL
celis 5 askSVAIY s pus 15S1am b 5 0o 0V S/AF g
w2l 5l (a0 VPID) aupe yieghS VYe dgas> il e
TS el ool S slanle sladigy 5 bas |, adlais
Jled 5o mpeyieshS A ol gy LSl S5
oo iy @ el b g (o0 B lee)ld glgil L adlais
Vol G Gl L slanle slapBsh £935 9,008 a5 5555
2 b 2pJled g @f Al S bl o IS
1, (Y910 uSe 1490 aihie el; ool JS 5 b o
b sloanld g Gl Cllee Sl ol 4,50 (21
xSl b S5y cpl gaeme (V) conl ool JSas
po3) oaiS ol g dilaie 0 (2lible ol 51 Sy LS

ol ojg> el o olojbly ool 4 rsls

5-Entisols
6 -Erg

2ls B ol J e 0 Sedee all AL
w8 S i 50 slajlre slasi 5 g5 5l (LU Wlgige rizre
Shyge @ plaasie bug b)las (2005 (NS g 0ol
245 35 al)l uly Sl w3 I Sl 63,8 L g5
Ot 5l Jots g5ka8 Gl g 598 ool 9 Blaie sline
wilize loJos lawgi adlate o 45 snd )l slas .l
el 0 gl all ol g (29,5 Djgo @ las pal) oz |
ool & elasa] Ol wlgs bawgs wie ol b oxes allie
oolitel Tacly S 5 g o il @ 5l lee o ke
PSSl Ja WVl mine 200l las el 5 00

2,5 )5 awslio g Judow 8,90 03 oLl pas adlaie

095 9 dlgo

axfllao 5530 adlaio

Voo 0 JiSe YAYAL Jolee gmws L oblyas adhis
SOV 0 oLl Combse 10 33 b i (5 agkS
3 s ope YY OO JITVFO Ty 3,5 Job OF LY
gy WAV adhis hwgie glas)l () JS8) conl 48§

S 5eS emd (peyieskS FPY) adlate awys AF/VA

L Coy o)l 1) adlaie placl Coond ol ply o)l ooy -

1 - Social Choice Functions
2 -Nanson’ s Function

3 -Kemeny’ s Function

4 -Gopeland’ s Function




¥

g 3l giie (218)0bly s paly Jolox

054°0000°E 054°0500°E 054*10°00°E 054*15°00°E

e e e el
i
31760'00"N / o

70 0 70 140 210 280 350 Kilometers

Sl dibie Casbigo ) JSU

Figl- Location of the study area

Oyl @b

boau;s i b plgs o ate 5l soliiul i Joitive @5 ol
Ulgie  o¥lnl aib oo JEsl o b dop sae o 5nS
OVl os B BB (6,500 a5 aS ] B oo 1S5
ol & B el b 6250 Jolhe aods ok o

(Vo) il oo

935 795 2 3 Gl ggeme iyl oS -
(1 Jgua) " (K)

G (9
ey 5 ol Gl gy Sy sslezl Dl g
00 Sbr pbie 4 meme SL Gl (e B8 S
aegerme ol gyl 5L 5 xSl Seell
o g onl 50 OA OY) wibiee (Bgrie slaanss
aw | sloil QL @l Gzl jo b SBl sk

A ool ailisS 5 (SeeS ¢yamil &b

43S g9) 2 5l Sl § g geme (m Flo -V Jgux
Table 1- The Matrix of Total preferences of each pair-wise option

An

Al - T TKy

Kim | LJ=).Y,..m

1- Borda method




HSad g gy Sole A9 olo 1 AB 0 Loy s § dzmo (5591 50ST g pole YYY
Oipbe g1y anS e a8 JBwes ) ggee 5l b Ki=\.Y...M
85,5 oo JSes (VB e N ) ol aisls e )| kij:’ |:J V alal,

JUESH 2 53 155 due (1 oS b 4y 35 i —

Iy d0e oS s an;s Jasl e o abs e ol 4o
S a5l b sediee LSS Wlsie VLl 5 oud Bis
wals pas Bis L g K

(Fadayl)) (ygmidli @B 51 ooliius! b Wvady 35 4y 051 -

(cils salgs cogld A glasails) Y alal,
f,(A)=limN,
joo
& oS &b

L olidly ggeme oSl & (owitwd sln &b
Sl GBamaly Sl vgrae Dbz G 0 laowlis
(YY)

(Vo) ol B3 518 4 (B0 5 o5 @ 505150 S0
A &35 o5 GBaas gl Comnd G yilo JuSis -

(YJguz) P il b wijleg mo)l Aj 43S «

g 1 pll ausF oS (L)) SBW S sreas gyeme= Kij
Al atadls gzl plf 4
YU polic wog yho plp 395 il 5l (Lol b ol
ol ol yolie 5 Sialon acgame onins JSi5 ,ls )]
ol Kialonls dcgazme caims olis
13 39 doe dawlo —
ol 5 ggezme i ile Slins o 5 ¥ alaly (ol e
S5 oo JSB O Jeox) anS zs) 2

N =N, : Sum option

(Nj ‘X): h(0)< fb(Y)MYE N,

- and f )< fb(y)wyee N, T

b= 2Ai=xRy)

el

(P) 355 5" oeiuctl’ o ot yilo =¥ Jgux
Table 2- Decision maker's proportion Matrix (P)

Ay A, An
A - P Pim | Li=V.Y,..m
P- Ai | Pia Pij Pim
Am I:>m,1 Pm,j -
p..-l-p__' 1 o o3, N g an ¥ M og (Bbojae b wple cpl jo
it
Pi=— 171 Ri=y ) e )
J n 2 Aj a A a5 asl Sl slass 8Ly Pij S

(¥ J9u2) (E) clbeis! s ylo Jusid —

5 el o o Koe (gl eaums lis Pijl gl asls

(Falal) asl Ay 5 A sl




Yy

g0 3l i (21050bke s ) Judxd

OB W 35 ol Ll s ylo ¥ g
Table 3- Decision maker's election matrix (E)

A A An
Al - El,j El,m i,j=\,v,...,m
E_ .
Ai Ei,l Ei,j Ei,m
Am Em,l Em,j =

@3S z9) 2 3 Olme i gaeme! G yle oSS -
(1 aayly ) Jguzr) "' (K)
g 35T 58 31 ool b (A GBI )F unw 55 —

AA@U&W@U&&.\S é)gTﬁ—

Al #[ el= xPyL

PX] A abay,

Iy G @oae ke a5 Sleay§ A dal) b plpls

Laidl

SoIeslsl 5 e oo ol 5 lajlne 4 plicens jslaie 4
Jewe V8 5 aal Fo ol 5l g ot eolizul _dls s,
9 ke Olgie @ 0g)8 Sl sl spaly 5 e O (soleiiny
S5 e (5lye Al jlogei g Sleiin Sae slas el
) a5 25 o3 5 0)ns

Gagll 4 pladl Aol awglic pll jslate 4 s

Cld 50 o lre iz (6 S el Joo VY LB (o lao )

ol sl

> bor.ml) ‘;LJ)) )‘ alol> c.;Lu (‘:Jjb) KW Sy OLJ‘).»A}
dgax 0 Wiz o a5 ob lis (6,5 peenal sl Jon sl
mas, Jbome 50 wiblge alie alol> gl wsye Ve
ol aS ol S o b go50 B ovel Cawods slasas
s yehite 4 T 50,5 e by, LSl 4 Baes
groze 3l QL6 5 (295 Dype & oyal) Lozl 4 S
3 Beims Olodl Billas (6 S el sla Jos I ol s

W oolaiwl Wy S g (5 S (gl @b A

Gy S onime lid o ple ol jo Eij yolis
o b aslacdls =) AJ' ol Al s el Sl
slacadls z= )l Aj a1, Aj &5 SBaasgly 5l cans
(Bakly)
E=P-P' D
(L) goduaiy o o Sl —
el il 4 (1 ) Gdg pmsile Ko uile
Sgd g0 Jol> 7 adaly b g s ol 5l el
1->A>A
0—>A T A
-1 A <A

ij

S oS &b eolaiwl b by F ad, oyl -

(¥ abayl )

f, = max{z Ly ¥ Eij} Y akl,

ij

“opo ggeze Jool> 3l 05250 ey Sl Voalal, b cplplo

b ans 5l ol sancags) oanS atie Ly xEy slo
RPPIREAPES

S ol N asgoms 5l gloanss olaws U ol &b o
loany 35 ol slete woenlag] oo 2T s X a5
Al azdly o X "o 15T Come | (gllo 45N |

(V) 20wy (o0 ploxl 40 i3 Sl (b b )




e g gy (Sole

44 oo ).353&0)@ s ) buzmo ‘5)5.‘5..5.: ) lajl.c

YY¥

Table 4- Ranking the five groups by different decision-making models
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Table 8- The election matrix for alternatives to combat desertification (E)

Arv Ar . A\“\ Avr A\ A Ai
VY V) VY Y . A,
\Y \Y \Y \Y
VY VY VY -Y A
‘Y \Y 'Y \Y
Y Y . Y -\ A,
\Y Y Y Y
\ -vY -\Y -\ A:.
VY VY VY VY
. -\ -y -\Y -1y Ay
VY VY VY VY

&U Gl o ol guisad ) 3l Jool> gl -

lasl 5o wilS ab Glaw p bopal, sonas; jglated

5 Jsoz Bl (K) 6 S meas slaoe bz 5w 5le

(F Jooz) bopal, gonas; Jouzr glow 5 ) aka,
S eolatnl b (IS GBI s (0 Jgoz ) sl Sy

A o ¥ S Gillae Slox 5 il

M
Ay A

@050k o !y (Ao SIF - S
Fig 2- Cycle graph the Alternatives to
Combat Desertification

Gillo o paly o (gl5l 4 wulS Al (goue polie Culed jo g

OV I Laly)) sl Caway A alal,

fGP(X: Ais):(\'c"):~f

WY aky,

Jso=) E) Lmoﬁ.ml) bl u...l)slo 0)3'1)9 )'I o aslol 5o
We il 4 (D) a4, puile oS &b Gillae (A
Sloe 4 bxil )0 .(F alul ol Covsy oz ) (O ctSl>
PruPALPALPA | cuSle cauad, syl Jis

Bgboe a4 Joax z0 4 { ALA

P PA:. }‘-*Mi'l-” L oAy o yile -4 Jgu
{ AWP AP ALA

Table 9- Permutation rating matrix {A18 P
Ao P Az P Ag P Ay}

Aw Ay . Av\ Avv Av A Ai
3 ) | ) . A

\ ) \ o AL

\ \ a0 | A,

\ -\ -\ -\ A
-\ -\ -\ -\ A

@ove 35,0 i (V alal) SeS @b @illae Colgs o
33 (B) syl Ll s ile o palols ggame | Jol>
Prl el as ol olas sl consy el s sle o
_C‘?)‘ (AN Soae &})' l’ {A\A P A\'V P A\“\ P ArvA

el Saglyl canS plo g anas, o cull py

FiWW) d)ji)g Lﬁbdjf..‘bb




Yy

g0 3l i (21050bke s ) Judxd

BRA ) so> &ly 90 lawgy (ylos AlB) 005 55 (vl
S oo gl GBS (Shg g 090 5% (APB
5 e A S lp diga jeb ar bk eainagsly Ko S
Cozex )| 5l 03 slagly ple Cumdse a5 > jo a3
2 Bl A Glauuils asS o) 5o 9 1) an ;S ple
O Dlege (B Koo Glaails jo a4y s (L3 Coadse
Syt Ego9e (nl SNl j55%e b 4w o 5l ol Ll mls
5 Wil Oy &b a2 sl 4 ale gancaglyl oS
w5 e AV ATAGSAC Ay sl al) s
el Cowds o al )l slas pal

dibie jo Jloplly lagsb ogdioe sliiny coled o

cé) yan 5l b oS oSt oyl opl 6o, p Slllhe

09, Vb 3kl

"o L Ol Gl Glle @bl (e 4 pegh ol @l
Hekiie 4y a8l plais| sgase ladle pw 5 SUISGI S a0

& ..\.J)IS 5 mome ogd a4 1) Slioble &y, S
OB, e BUTo C.,L..a 4 ‘sgl%cmo oo B asan )l

S 6l e slaasle

&b

1. Reynolds, J. F., 2008. Cutting through
the confusion: Desertification, an old
problem viewed through the lens of a
new framework, the Dry Ilands
Development Paradigm (DDP). Dry
lands, Deserts & Desertification
Conference, December 14-17. Sede
Boque Campus, Israel.

2. Ahmadi, H., 2005.Studing the factors
affecting the desertification. Journal of
Forest and Range, Vol 62, pp. 66-70.
(Persian)

3. Grau, J. B, Anton, J. M., Tarquis, A.
M., Colombo, F., Rios, L., Cisneros, J.
M., 2010. Mathematical model to
select the optimal alternative for an

feo(x=Ayg)=(r-1)=¥ VE bl
feo(X=Ay)=(r-7)=" 10 ala,
fep(X= Ay )=(1-1)=-v \$ aba,
foo (X = Ag)=(-¥)=—¢ WV als,

2olie jlead Jol> mli slue p g Jowo @las onlplo
ool OV VY Ll ) oyl 50 sl 4 ailS &b (oo

ol Gy b3 Syg0 a0 oo penl

A\ A>AY\“>A\‘ ) >A\' . >Avv

S5 4 g S

SFge ol ane oo pal) DLl g oo pealy 323 L)
“onl pf 0 bl gloioble slagsb S Gl e
osles lo 5 551 les Gozee @l oo Gl &j50
ol o el walys mls Jea> p (05w g o U
sleJow 5l ags sboyal) 4 Sbows gl 4 ol
log)] 51 ol zlis o5 35 o oolital iliseo (5.5 e
O ol S gogux U dilais o y0 alize pYo 4
Fallis cnl o les g (29,5 sloopal; 4 (Ghiwws jolaie
oolizil AilisS 5 5 w5 eipmil celaiz! CLl Al aw
2SSl Jae WVl e (2l050ble slaopal, g 0l
8,8 18 o 0590 03 olﬂfb délaio

dw ;0 45 04d oo odalin 435 O g0 Olllhs sliw 5
s bl Gla Shg axly wilS g S S (el &b
Sole Canbd (Sho (Sl 4 aiibie 5L 5 Sk
A e 08 S paenal 0,8 ;8 Sl )l 4 Cwl geg0 (pl
Soke Gobi Sy 0sbe by 9 2bl preal S
S Pt D38 5l g abl e 00 S ereal 2 (golus 33
SR 9 e ST Ak 4 Cans 0di pS el
Loy 1 A s gl o 1 a8 o)lse ol 2alb
2 el iz 55 amely cailey Wil B o3 4 JBlos
PS5 SRen (S JlwilS 5 S &b b s
Sy Sl Ty ol 8B (el b (g Wl0 55 5 50

S5l ol Gly &5 el ggoge nl Soke sKen




S ob g g9y Solo

A9 olo 1 AB 0 Loy s § dzmo (5591 50ST g pole YYA

10.

11.

12.

13.

14.

15.

planning, Vol 1, pp. 13-24. (Persian)
Sadeghi Ravesh, M. H. 2013.
Assessment of Combat Desertification
Alternatives Using Permutation
method, case study: Khezrabad region,
Yazd province. Journal of
environmental management  and
planning, Vol 10, pp. 1-10. (Persian)
Sadeghi Rravesh, M. H., Khosravi,
H., 2015. Application of network
analysis process (ANP) in assessment
of combating desertification
alternatives. Desert Ecosystem
Engineering Journal(DEEJ), Vol 4 (8),
pp. 11-24. (Persian)

Sadeghi Ravesh, M, H., Khosravi, H.,
Ghasemian, S., 2016. Assessment of
combating strategies using the Liner
Assignment method, Journal of Solid
Earth, Vol 7, pp. 673-683.

Sadeghi Ravesh, M. H., Tahmoures,
M., 2016. Evaluation of -effective
strategies in de-desertification using
DEMATEL model, Environmental
Conservation Journal (In Press).
Sadeghi Ravesh, M. H., Khosravi, H.,
2017. Rating the Alternatives to
Combat Desertification using Multi-
Attribute Utility Theory (MAUT),
Case Study: Khezerabad Region of
Yazd Province. Journal of
Environmental Science and
Engineering (In press). (Persian)
Sadeghi Ravesh, M, H., Khosravi, H.,
Abolhasani, A., Shekoohizadeghan,
S., 2016. Evaluation of de-
desertification alternatives by using
PROMETHEE model in Khezrabad
region, Journal of Geography and
Geology, Vol 8(2), pp. 1-14.

Sepehr, A., Peroyan, N., 2011.
Vulnerability mapping of
desertification and combat

integral plan to desertification and
erosion control for the Chaco Area in
Salta Province (Argentine), Journal of
Biogeosciences Discuss,Vol 7, pp.
2601-2630.

Sadeghi Rravesh, M. H., Ahmadi, H.,
Zehtabian, G. h., Tahmores, M., 2010.
Application of analytical hierarchy
process (AHP) in assessment of de-
desertification alternatives, case study:
Khezrabad region. Iranian journal of
Range and Desert Research, Vol 17 (1),
pp. 35-50. (Persian)

Sadeghi Ravesh, M. H., Zehtabian, G.
R., Ahmadi, H., Khosravi, H., 2012.
Using analytic hierarchy prosess
method and ordering technique to
assess de-desertification alternatives,
case study: Khezrabad, Yazd, IRAN,
Carpathian journal of earth and
environmental sciences, Vol 7, pp. 51-
60.

Sadeghi Ravesh, M. H., Khosravi, H.,
2014.  Application of AHP and
ELECTRE models for Assessment of
de-desertification  alternatives  in
Central Iran, DESERT, Vol 19-2,
pp.141-153.

Sadeghi Ravesh, M. H., Zehtabian, G.
R., 2013. Combat desertification
alternatives classification with using of
Multi  Attribute Decision Making
(MADM) view point and Weighted
Sum Model (WSM), Case study:
Khezrabad region. Watershed
Management Researches, Vol 100, pp.
1-11. (Persian)

Sadeghi Ravesh, M. H., 2014.
Evaluation of combat desertification
alternatives by using BORDA ranking
model, Case study: Khezrabad region,
Yazd province. Journal of
environmental management  and




YYa B0 jl e (21950Uke s paly o
Decision  Making, MIT  Press, desertification alternative ranking in
Cambridge, Massachusett, United Korasan-e-razavi province ecosystems
State. with  application =~ PROMETHEE

19. Fishborn, P. C., 1977. Condorcet model, Journal of Earth science

20.

21.

social choice functions, SIAM Journal
on Applied Mathematics, Vol 33(3),
pp. 469-489.

Asgharpur, M., 2003. Group decision
and game theory, operations research
approach, Tehran University
Publishing, Tehran, Iran. (Persian)
Kemeny, J. G., Snell, J. L., 1972.
Mathematical models in the Social
sciences, MIT press, Cambridge,
Massachusetts, United State.

16.

17.

18.

researches, Vol 8, pp. 58-71.

Sadeghi Ravesh ~ MH  (2008)
Investigation of effective
desertification factors on environment
degradation. Ph.D. Thesis, Islamic
Azad  University, Science and
Research Branch, Tehran, Iran.
(Persian)

Arrow, K. J., 1963. Social choice and
individual values, Yale University
press, New Haven, Connecticut,
United State.

Arrow, K. J., Raynaud, H., 1986.
Social choice and Multi Criteria




