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Extended Abstract

Introduction: Desertification is a natural disaster risk event. This phenomenon, along with the extent
of degradation, various effects and complexity of the process, deals with qualitative and uncertain
indicators and follows the behavior of fuzzy systems. Therefore, in evaluating combating desertification
to achieve preferred and optimal strategies, the use of multi-criteria fuzzy decision-making methods
seems necessary. Therefore, this study was conducted to determine the priority of strategies to combat
desertification using hierarchical analytical models in a fuzzy environment in the Yazd-Khezrabad plain
during 2019-2020 as a case study.

Materials and Method: Fuzzy decision matrix was obtained from fuzzy Delphi method and within the
framework of multi-criteria decision-making method. Using Expert Choice software and ELECTRE
model, the initial priority of strategies was obtained. In order to estimate the final priority of strategies,
TOPSIS method was used and the results were analyzed using GAIA diagram, Graphical Analysis for
Interactive Assistance, in Visual PROMETHEE software environment.

Results and Discussion: The results show that the strategy of "adjustment in abstraction from
groundwater resources" (A31) with a ratio of 56.59% is the most important strategy in controlling and
reducing the effects of desertification and rehabilitation of degraded lands. The strategies of livestock
grazing control (A20), irrigation pattern change and implementation of low water requirements (A33),
vegetation development and restoration (A23) and prevention of improper conversion and change of
land use (A18) with proximity ratios of 15.76 %, 13.53%, 11.34% and 2.78% were selected as the next
priorities, respectively. Analyses performed in Visual PROMETHEE software environment also
confirmed the results of the ranking. As the analysis showed, the strategy of "adjustment in abstraction
of groundwater resources" (A31) with a pure out ranking progress of Phi = 0.3635 still remained the
most preferred evaluation strategy and other strategies were ranked as before.

Conclusion: Overall, it is concluded that in line with the strategy of adjusting the abstraction of
groundwater resources (As1), by implementing aquifer projects, improving irrigation methods, land
improvement, controlling the growth of industries and aquaculture crops, the process of desertification
can be slowed down and destroyed lands can be restored. It is suggested that in the plans to control and
reduce the effects of desertification and rehabilitation of degraded lands, the obtained results and
rankings should be considered.
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4©C) b, Lo Coon
<« Criteria importance (C)

Ciél C/ Ce" Cs9 Cf
Y A) oo pal, codl
V Alternatives priority (A)
-0.00296 -0.0048 0.686 -0.00296 0.326
0.186 -0.110 -0.299 -0.035 0.115 Aag?
0.177 -0.172 0.075 0.768 0.010 Ax®
0.186 0.051 -0.030 -0.035 -0.027 Azt
0.076 0.209 0.972 0.279 0.813 Az
0.373 0.102 0.013 0.023 0.108 Asz®

a. Alternative of prevention of unsuitable land use changes

b. Alternative of livestock grazing control

c. Alternative of vegetation cover development and reclamation

d. Alternative of modification of ground water harvesting

e. Alternative of change of irrigation pattern and execution of the methods with less water need
f. Criterion of time

g. Criterion of scientific implementation and gettable technology

h. Criterion of expert human resources

i. Criterion of proportion and adaptation to the environment

j. Criterion of resources destruction, human and environmental damage

09390 oxdloy (6 S puonal o yilo JuSld -
2 hoble b ablio aigs o paly 5508

ool 5B (6 S el o ylo oSS 1 ey
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S8 S penas s ple 5 Sl )0 (y5590 Sjg0 4

(V9o <85 IS (9590

09,5 i 31 l30bby b abilie Al s 1l (y9590 (S5 (6 S paeuad i yilo = ¥ Jgu
Table 3- Harmonic fuzzy decision matrix of optimum combating - desertification alternatives from group viewpoint

4AEC) b )lxo Coonl
Cus . Ce Cs o Criteria importance <«
YV (A) syl ool
Alternatives priority ¥
0.0005556 0.000528 -0.205114 0.0001036 0.03749 Aus
0.0005239 0.0008256 0.05145 0.0022733 0.031948 Az
0.00055056 -0.0002448 -0.0205114 0.0001036 -0.008802 Az
0.00022496 0.0010032 0.666792 -0.0008258 0.265038 Az1
0.00110408 -0.0004896 0.008575 0.0000681 0.035208 As3
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Table 4- Consistency and inconsistency sets of combating -desertification alternatives

DkL Cz Cs Cs Cz Cis Sk.L
Cs, C7 D a8, A20 1 1 0 0 1 S A18,A20
Cs D Aa1s, A23 1 1 0 1 1 S A18,A23
Caz, Cs, C1s D A8, A3t 0 1 0 1 0 S A18, A31
Cs D A8, A33 1 1 0 1 1 S A18, A33
Cz Cs D A20, A18 0 0 1 1 1 S A20, A18
Cs D A20, A23 1 0 1 1 1 S A20, A23
Co, Cs, Cs, C1s D a20, A31 0 0 0 1 0 S A20, A3L
C2, Cs D a20, A33 0 0 1 1 1 S A20, A33
Ca, C7 D az3, A18 0 1 1 0 1 S A23, A18
Ca, Cs, C7 D A23, A20 0 1 0 0 1 S A23, A20
Ca, Cs, C7,C16 D a23, A31 0 1 0 0 0 S A23, A31
Ca, C7 D A23, A33 0 1 0 1 1 S A23, A33
Cs, Cr D 31, 18 1 0 1 0 1 S As1, A18
C7 D 31, A2 1 1 1 0 1 S Ast, A20
Cs D as1, A23 1 0 1 1 1 S A3, A23
Cs D as1, Ass 1 0 1 1 1 S Ast, A33
Cz, Cs5,C7,Cus D ass, 18 0 0 1 0 0 S A33, A18
Cs, C7, C1s D Ass, A2 1 1 0 0 0 S A33,A20
Cs, C7, Cis D A3z, A23 1 0 1 0 0 S A33,A23
C2, Cs, C7,C1s D a33, A31 0 1 0 0 0 S A33, A3L

L ablie glasyeal, (FJgoz) Sualeal 5 (0 J592)
el Caws 4 <hobls

hoble b ablio g paly Salod (g ilo -0 Jgur
Table 5- Consistency matrix of combating -desertification alternatives

- 0.3201 0.3153 -0.0078 0.3153

0.6782 - 1 -0.0048 0.6782

lk,L= | 0.6801 -0.0059 - -0.0030 -0.0107
1.0090 1.0061 1.0042 - 1.0042

@hoble b ablio sl pal ) Scaleals (w5l -7 Jguer
Table 6- Inconsistency matrix of combating -desertification alternatives

- 1 1 1 1
0.4770 - 0.0334 1 0.7477

NIk = | 0.2491 1 - 1 1
0.0019 0.0015 0.0013 - 0.0011

0.0108 1 0.0136 1 -
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Table 7- Effective consistency matrix of combating -desertification alternatives

0 0 0 0
1 - 1 0 0
A L= 1 0 - 0 0
1 1 1 1
1 0 1 0

@hoble b ablio sbas pal) e Soalaals (o 5lo -A Jgua
Table 8- Effective inconsistency matrix of combating -desertification alternatives

0 1 1 0
1 1 1 1
Gk,L= 0 - 1 0
0 ; 0
0 1
las yal) acoglyl o Sle g b 3L VY alal, 5| L ablio Lol Coglyl il dmwlono -
A Jgu) 285 JSs < hobls
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Table 9- Initial prioritization matrix of combating - desertification alternatives
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Table 10- Ranking of combating - desertification alternatives

Rank %C, ¢ - ot Criterion
a5, : l Jens
5 2.78 0.048884 0.046313673 0.901112310 Aus
2 15.76 0.277513 0.256866563 0.668736000 Az
4 11.34 0.199691 0.184605381 0.739851930 Az
1 56.59 0.996488 0.913898596 0.003221300 Az
3 13.53 0.238349 0.218177542 0.697193328 Az
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Figure 2- GAIA graph for ranking of de-desertification criteria and alternatives

B o gleag, 0 i 4 dem il 5L Ay
oanlive BB Y S j0 a5 jshailen (Y &) w8 5
BB sy Voo CEs bosswl Cans @ =l ol

Al oo lielsl
Gl s8ly slis 10 (68 pwe—al Sle g 550
sleol 51 Vgoro ¢ ol lis b alilas aig slo ol
sl Shee s o coul oa s LS_s5 ikishe
s it 5,50 50 sla st bl 51 5

sl lxe g lao paly 5l g )ls Jl (e 0 W9 o0
ailgs i a5 W lo smat il g S islw She

Cy 5Cys Lo Cy Coslojlme oy 4 S5 illae
sloal, Lee o L sl 5 coms )l sl
Cr Jlora b L3I 5o Moo aaaly oo glie ol
Ay oyl Cy jlse L LS o 5 Ayy o2l C;
Sl ol Ol jslaie o 1 anil oo )|
(M j570) "oy S S ol jy7ee baslns oo
3O Aieg y (6 S el jg2ro a5 Ll 1ol s 4
spaly oyl Sy 455 15 Ay s,
Ol b e ol @l 5l cdloyy s Jrass”
ol plo 4 cos Phi=- YPYO 2l glas,b
3 Axy Apy Ay, sboo ol caol Gua 4 Slaws o

" Promethee decision axis



\al

oS ol Eodge il Mihe 4 0pd 5 (V4 19) ) ok
ol @lge 5l sy ol plie 3 e lial (5,1 0 500
s (Sinlon tlio Sl Ll S8

P9, 3o paly ol Cagdsl ) Jol> mls rizren
slogby; ol Jol> @l (51 Gl o 1251
53 oty plxl 4 5B o)lne Wiz (6 S e
aibie o 2hoble b ablie oyl ob;)
Sadeghiravesh et al.,) FAHP alo>jl « slalas
5 (Sadeghiravesh, 2022-b) FDEMATEL (2015
I, (Sadeghiravesh & Tahmores, 2014) FTOPSIS
30 Jawd o paly aS e ol a0l I3 oST 3,90
35e2l) (e Age (ASL) (s 2l @lie 5l clo
b 2hoble b ablie anld o

ons pbwl Sldlas b wrd Jolb> mlbs @las
aS 88l —op cbs ol g9 a5 b alasde
<! Ol edbee ol 5l (25 Slllae adkie
VAV Joles M 68 U g e 155 5 mmsliols
A 5 ol el azlye Lo o caSasie koo
s olelis )| ) jair o Slllhe ddlats )5 a8 cul
-oble ol glils a5 Heix lei o Cod s
s bl 4 cwl gyaS Cawles 5 25
shlo g ot @ly Jlod (g y0 45 LD 5 oandyy

O ol Gal Sl & Cod gt Conles
A e i dhein) ol mae Cla) e
30 G b L S el iicn clls p adlol ams
b 4 sk a0l LAl Had Glle Wy, & s
=22y 2 oyhes Jagie il oad plonil glas sl 5
Gble )5 5 Jlo )0 yiepiile Voo pgi Gble jo

Aoy oo el FO 4 Jlad
ol wle 5l canloy adlol Sile @ b oyhw 4l
Sllae adlais ;o guiz Jolge a0 Juojy)
L it ol & olins jolite & 5 555 ge Sl
o3 bl S5 pskite it pliabl

S99 b9, ol

s ol 53 0l 1 oDl g (g S0l Cdoay
B8 g, 52 0 Senea s S 5l i Byl i
oo iz )0 glozl 4 Gliws 5,0l )8 o0
@z bcwl grhae JSie S lied o)lgen ola
aalinz Cundy b ablie gly Plao cpl (S
el taiz 6Sere—dl 2l S 4 s e 5
5 oanie sl lore Sl ool (ulply sl V38
S 638 085 sl o plaa e (3,5 150
Sl )0 S5 sla,eSl aen Ll (sl el (g
Lol 2l G ile 4 gl 5 2l bln b ablie
9 S o)lmoniz (o9, 5l gl crl o 9500l
s o0lizl (36 Lyuoragls

ST 09 B el 5 S Joo sl
Lo peal) Zoglgl dadl bz 608 el ot
@bia ax gl b5 jobay 285 )8 b)) o
2 o Mol @i S oy o b)) 5l el
S b (AsD) " ey 2l lie jleilo
9 9 78l) (nee Olye 4 903 OFIOY (oo
Sl 58t (Ar) el sz U5 sles el
sl 5 dausgi (Ary) olsz O o5 gla sy, slizl g
i g Jraed Sl xS elr 5 (Ary) (LS by
Sl b e 4 (A o 1)) 68 oo Lsls
as LYINA g IANIYS AYIOY CTNQINE (oo
el g Sy )0 mike sy e o oyl Glee
@byl bl 55 2l slal s alioble
RV

Spaly balal) o 8l ragh ol e ol @l
a5 (A31) ey ol obie 5l atloy yo Jhaas
35510 2okl b ablis slag,b Gudg pac ol sile
slaiagy dbox il o)l slagiagh mlib o
5 DijK «¥+ 1)) 4, Kan g Martinez-Valderrama
Thlakma (Y« 1) ;,Ken g Kath (YY) )| SKen
Nasrian «Y+\A) .|,Ke g Pishyar (Y- 14)John 4

! Fuzzy Multi-Attribute Decision Making
(FMADM)



&8 e 0 alfais (6,5 peal 00,555, b oliblo b ablas sbas pal, o5 Jdow g b5l FF

leabads LSl (S 5 (oS Djpon Gl
Al absde dacsglad 6,55k s Gl g 25,5
Spply byl sl ple wiles b, cpl a5
S ly aSds Jlod g, sy (Baiod sl ;5 00l S5
Om ($9,° Bl g (Kialy (5855 Jla )0 Zudgacee
ol 0wl (S el Zolaw jo o aly g o las
Slpealidis JLzlo L ooyl g b jlas Ladd ba Jow
Wy ge pazeie T (il s saipda by 4 YL 5l
750 g oyl o b jlas (u cduomy 31 Ly, Ll
30 o Se gos Blod ol Bus 4 Sliws La:OT
5 bjlae Lsa ojlee 3l gl jo &5 el Jb
Ol DBl 2l5 Al i Jis o2 5l oy,
9,05 2,18 3525 (2l Siuly 9 Laily, Jelse 5l an
Glo Siuly (28,5 L 10 (g0 oo aly Cuglsl o)1
ab aalys (Alyre mls 4 oliws 4 e (9o
3 e opl sl p3Y a5 (Sadeghiravesh, 2016)
il sledse sl (b o 5 gom slaiagh
Jrows o0l alol> =l Gl p 0,5 )13 Lo g0
SR (A Geeip ol gl I cdley o
a5 ol ool arid lioble b ablie anld )0 550,
S o gl (il o i s )lal by, a0
"S5z 9 Sl S92 e laoly i Il
Sy omly ploaily Loy 258 5 = L by, slo
sy T B b gulio lif el; o2l o
—ol> ol 189590 Azl [ sy iol38l (olgsul)
sbiie 4 sl ill dad S onlial slel o
1555 o)lil Eb 6sF L ond cunS gblie g L]
Sasaily glagsb ooz jla )3 0gh oo leiinn Suled
ol sy p Slllae dibie o olioble b ablie
S lagsk o203k Gl el b 39 05T Lo yual,

Dgd (6 S sl dgazme aasle pw 800

References

- Asgharizadeh, E. & Mohammadi Balani, A.
(2021). Multi-attribute decision making
techniques. University of Tehran Press, (In
Persian).

QO 5lei oo alox J\ JaS G5 8 a8 5,90 Sl
505 @35L L (G5 5 2By8) (e bl b,
oo 5 555l deye YYIA) ol ol Bran
slo bl il (oS o oolanwl i (g Ll
9 LQ).?LM.:‘ S¢>g ‘d...o.c Lngol} ).n.‘> u,..,bsl 9 IRAY
b olewly bk 28 5 JB b by, slasex
098 ORbgy D9 Jedd 4 do o Te Sl naS lenil)
=y ol oS S ‘(6)'*:-?1 clasis wo,o VY
Gy9laS o sl JLSe Ve 5l S lawgle 5k a)
c_:L...a O (o‘jyui) .bl.:) g.;‘ d)..a.n L &,L..o u.,.;lj_el
5 Bl Rl 2l 5 655, 5 amle 5 o0
L oo S bl s kol jshaie 4 coils ol
oimbe,d S jehie 4y 3l gla Jlo jo aS EU aieS
Sl ) glawle gloas ¢ o, 3ble ,o ol
Sadeghiravesh, ) ,5 o,Lal coul a8l (ol drwgs

(2008

S5 S A

Coglsl gaad, Hslaie 4 (g (SBg, RRsR Crl 5o
A S Slasable aisld o 7 lhe sloo el
@ 630 A Gy 0,5 b cew | 0B ol ags,
oi—b Slae s Sl glonl sl
o o L olnd |k slie (6 pS prea s
al 5o 58 slael 0 )5 L fizmen g 0S8
P Lok peea s 656 slowgla s (g S preass
b Geizmed 2ildgn o gal> (5lwpmenal bl )8
M09 555 2l Gialed 5 eyl Joo 508
D)l 1y mls delos 5 (s5le 08 <ls LI

Yo 2l (s pdyBlax aslen b9, cnl bl o,
@l Sl 5l eslinal el w5 csges
5 stk Sl jlre asgame Glie p Al slas sl

- Asgharpour, M. J. (2017). Multi criteria
decision making. Tehran university press. (In
Persian)

- Azar, A. & Faraji, H. (2016). Science of fuzzy
management, Mehraban press. (In Persian)



o

\YF-

Azar, A. & Rajabzadeh, A. (2018). Applied
decision making with an approach of Multi-
Attribute Decision Making (MADM). Negah
Danesh Press. (In Persian)
Bakhshandehmehr, L., Soltani, S. & Sepehr,
A. (2013). Assessment of present status of
desertification and modifying  the
MEDALUS model in Segzi plain of Isfahan.
Journal of Range & Watershed Management,
66(1), 27-41. (In Persian)

Brans, J. P. & Mareschal, B. (1994). The
PROMCALC and GAIA Decision Support
System for Multicriteria Decision Aid.
Decision Support Systems, 12 (4-5), 297—
310.

Briassoulis, H. (2019). Combating land
degradation and desertification: The Land-
Use Planning Quandary. Land, 8(27), 1-26.
Camastra, F., Ciaramella, A., Giovannelli,
V., Lener, M., Rastelli, M., Staiano A.,
Staiano, G. & Starace, A. (2015). A fuzzy
decision system for genetically modified
plant environmental risk assessment using
Mamdani inference. Expert Systems with
Applications. 42 (3), 1710 - 1716.

Chasek, P., Akhtar-Schuster, M., Orr, B.,
Luise, A., Rakoto Ratsimba, H. & Safriel, U.
(2019). Land degradation neutrality: The
sciencepolicy interface from the UNCCD to
national implementation. Environmental
Science & Policy, 92, 182-190.

Cherlet, M., Hutchinson, C., Reynolds, J.,
Hill, J., Sommer, S. & Von Maltitz, G.
(2018). World atlas of desertification.
Luxembourg: Publication Office of the
European Union.

Dregne, H. (1998). Desertification
assessment and control in: the United
Nations University (Ed.). New Technologies
to Combat Desertification. Proceedings of
the International Symposium held in Tehran,
Iran.  October 12-15. Available at:
https://archive.unu.edu/env/workshops/iran-
1/index.htm.

Dijk, A. 1. J. M., Beck, H. E., Crosbie, R. S.,
Jeu, R. A. M., Liu, Y. Y., Podger, G. M.,
Timbal, B. & Viney, N. R. (2013). The
millennium drought in southeast Australia
(2001-2009): Natural and human causes and

S99 b9, ol

implications for water resources, ecosystems,
economy, and society. Water Resources
Research, 49 (2), 1040-1057.

Gharachelo, S., Ekhtesasi, M. R., Zareian
Jahromi, M. & Samadi, M. B. (2021).
Evaluation of current condition of
desertification using 1.C.D Model, case
study: Khezrabad, Yazd. Iranian Journal of
Range and Desert Reseach, 17(3), 402-420.
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 integral plan to
desertification and erosion control for the
Chaco Area in Salta Province (Argentine).
Journal of Biogeosciences Discussions, 7,
2601-2630.

Heidari, S. B. & Bagherzadeh Chahar Joei, A.
(2017). Sustainable combat desertification
strategies in Sabzevar plain based on
analytical hierarchy model (TOPSIS) and
preference ranking technique (AHP). Sixth
National Conference on Agriculture and
Sustainable Natural Resources. Tehran.
January 5-7. (In Persian)

Huang, S. & Siegert, F. (2006). Land cover
classification optimized to detect areas at risk
of desertification in North China based on
SPOT vegetation imagery. Journal of Arid
Environments, 67 (2), 308-327

Jiang, L., Jiapaer, G., Bao, A., Kurban, A,
Guo, H., Zheng, G. & De Maeyer, P. (2019).
Monitoring the long-term desertification
process and assessing the relative roles of its
drivers in Central Asia. Ecological
Indicators, 104, 195-208.

Karande, P. & Chakraborty, S. (2012).
Application of PROMETHEE-GAIA method
for non-traditional machining processes
selection. Management Science Letters, 2 (6),
2049-2060.

Kath, J., Powell, S., Reardon-Smith, K.,
Sawah, S.E., Jakeman, A.J., Croke, B. F.W.
& Dyer, F. J. (2015). Groundwater
salinization intensifies drought impacts in
forests and reduces refuge capacity. Journal
of Applied Ecology. 52 (5), 1116-1125.


https://archive.unu.edu/env/workshops/iran-1/index.htm
https://archive.unu.edu/env/workshops/iran-1/index.htm

&3 e 0 Al (6,5 eeal 00, S5g, b olioblo b ablas oo yaly o5 Sl g b5l FF

Kong, Z. H., Stringer, L. C., Paavola, J. & Lu,
Q. (2021). Situating China in the global effort
to combat desertification. Land, 10(7),1-22.
Koohbanani, H., Dashti Amirabad, J., Shima
Nikoo, S. & Taya, A. (2017). Desertification-
Intensity Zoning through Fuzzy-Logic
Approach: A Case Study of Deyhook-Tabas,
Iran. Quarterly journal of Environmental
Erosion Research, 7(25), 35-49. (In Persian)
Lamchin, M., Lee, J. Y., Lee, W. K., Lee, E.
J., Kim, M., Lim, C. H., Choi, H. A. & Kim,
S. R. (2016). Assessment of land cover
change and desertification using remote
sensing technology in a local region of
Mongolia. Advances in Space Research
Research,57(1), 64-77.
Martinez-Valderrama, J., Ibafez, J., Alcala,
F.J., Dominguez, A., Yassin, M. &
Puigdefabregas, J. (2011). The use of a
hydrological-economic model to assess
sustainability in groundwater-dependent
agriculture in drylands. Journal of
Hydrology, 2011, 402 (1), 80-91.
DOI:10.1016/j.jhydrol.2011.03.003
Middleton, N. & Thomas, D. S. G. (1997).
World atlas of desertification. London:
Wiley Press.

Nasrian, A., Akbari, M., Alireza
Faridhosseini, A. & Neamatollahi, E. (2019).
Spatio -temporal monitoring of groundwater
changes on desertification intensity in
agricultural areas in Dargaz plain, Khorasan
Razavi  province. Desert  Ecosystem
Engineering Journal (DEEJ), 7(21).75-90.
Pishyar, S., Khosravi, H., Tavili, A. &
Malekian, M. (2018). Desertification Risk
Mapping based on Water Resources
Degradation using Multi Criteria Decision
Making (Case Study: Kashan Plain). Journal
of Water and Soil Science (Journal of Science
and Technology of Agriculture and
Natural Resources), 21(4), 71-84. Doi:
10.29252/jstnar.21.4.71. (In Persian)

Qiang, G., Bihong, F., Pilong, S., Cudahy, T.,
Jing, Z. & Huan, X. (2017). Satellite
monitoring the spatial-temporal dynamics of
desertification in response to climate change
and human activities across the Ordos
plateau, China. Remote Sensing, 9 (6), 2-20.
https://doi.org/10.3390/rs9060525.

Sadeghi Ravesh, M. H. (2008). Investigation
of effective desertification factors on
environmental degradation. Ph.D Thesis of
Environmental Management, Faculty of
Environment, Science & Research Branch,
Islamic Azad University. (In Persian)

Sadeghiravesh, M. H. (2016). Decision
making process to natural resources. Islamic
Azad University Press, (In Persian)
Sadeghiravesh, M. H. (2021). Analysis of the
combating  desertification  alternatives
derived from the decision-making models
using the GRV function. Degradation and
Rehabilitation of Natural Land, 1(2), 13-25.
(In Persian)

Sadeghiravesh, M. H. (2022-a). Application
of Interpretive Structural Modelling (ISM) in
analyzing obstacles to combat
desertification with pathological approach in
Yazd province. Journal of Watershed
Management Research, in press. (In Persian)
Sadeghiravesh, M. H. (2022-b). Applying
fuzzy logic in quantitative analysis of
strategies adopted for combating
desertification using critical  analysis
approach. Desert Ecosystem Engineering
Journal (DEEJ), 11(34), 71-86. (In Persian)
Sadeghiravesh, M. H. (2022-c).
Prioritization of combating desertification
strategies in Yazd- Khezr Abad plain by
using Cook and Seiford method. Journal of
Water and Soil Science (JWSS), in press. (In
Persian)

Sadeghiravesh, M. H. & Khosravi, H. (2021).
Quantitative  analysis of  combating
desertification alternatives using LINMAP
model in Lingo software environment .Desert
Management, 8(16), 57-76. (In Persian)
Sadeghiravesh, M. H., Khosravi, H. &
Ghasemian, S. (2015). Application of Fuzzy
Analytical Hierarchy Process (FAHP) for
assessment of combating-desertification
alternatives in the central Iran. Journal of
Natural Hazard, 75 (1), 653-667.
Sadeghiravesh, M. H. & Tahmores, M.
(2014). Assessment of combat desertification
alternatives using Fuzzy Topsis Model
(FTOPSIS), Journal of Environmental


http://dx.doi.org/10.1016/j.jhydrol.2011.03.003
https://doi.org/10.3390/rs9060525

v

Science and Engineering, 1(3), 79-94. (In
Persian)

Sarkar, S., Parihar, S. M. & A. Dutta. (2016).
Fuzzy risk assessment modelling of East
Kolkata Wetland area: A remote sensing and
GIS based approach. Environmental
Modelling & Software, 75 (c) .105 — 118.
Sepehr, A. & Parvian, N. (2012).
Desertification vulnerability mapping and
developing combating strategies in the
ecosystem of Khorasan Razavi Province
using PROMETHEE algorithm. Researches
in Earth Sciences, 2(8), 71- 85. (In Persian)
Sharifi, M. & Farahbakhsh, Z. (2016).
Investigation about temperature and humidity
anomalies between pleistocene and present
times¢ reconstruction of climate condition
using geomorphic evidence (case study:

S99 b9, ol

Khezrabad-Yazd). Physical Geography
Researches, 47(4), 583-605. (In Persian)
Thlakma, R. S. & John, O. E. (2019). An
assessment of the various mitigation
strategies to combat desertification in Jibia
and Kaita local government areas of Katsina
state. Geosfera Indonesia. 4 (2), 124-145.
Tsunekawa, A. (2005). Methodologies of
desertification monitoring and assessment.
Workshop of the Asia regional Thematic
Programme Network on Desertification
Monitoring and  Assessment  (TPN1)
(provisional edition), Tokyo, Japan. June 28—
30.

United Nations Convention to Combat
Desertification (UNCCD). 2017. The global
land outlook. Bonn, Germany: UNCCD
press.



