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Table 4. The structural self-interaction matrix of obstacles to combat desertification (SSIM)
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Table 5. The initial reachability matrix of obstacles to combat desertification (D)
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Table 6. The final Reachability matrix of obstacles to combat desertification
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Table 7. The ranking of obstacles to combat desertification
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Figure 3. Interpretive structural modeling (ISM) graph to obstacles to combat desertification
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(MICMAC analysis)

oS o 08 45 (0 Jgia) Al (g yid (e Billas
03jlg> (31> &lye pl  Blge J1 o y2 & (38 je)
okl liobly b dblis o b o okd ololis glo

basye sy 3l oy g oS a0 o Hlis guls sl
L (Car) "ol 6 comliol yuis g Joas™ @lse &


http://dx.doi.org/10.52547/jwmr.13.25.119
https://jwmr.sanru.ac.ir/article-1-1139-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.119 ]

b9y (o (i dazme

YYA ot b ablis glge Julos 13 (ISM) (6 it (6,8 b (gludso KiSS 38

}fl).n sus" 9 ‘(C31) "u.\o'l)‘ Lg)g)lf w‘.;ob pvey]
55 &S (Co) "l e ol pis g oIS sl
G pae 3L sl b Bl Jae Jelge
e @l 4 ol s @lhiobly boablie gl
pae b )0 gy Ll il s b e p> lanily
S 1y JeSrrgh Sl o5 e 5 51 (Car) s
Ol cnyieS Jl Jole cpl & parde cpl 4 sl 038
el 10y 0 bl g )1

Sl bodaly 3yl Jiagh l ead Jobs mls
Bl & (Car) "ol sp)lS caslial yus g foas”
25 b 35 gl il oo G5 pie (o
Kan o J slogingyy ralax (ol gloging
) s 5 il (0%) ofSes 5 S (1)
olebing (75) oS 5 ploling (TA) ohfon 5 sy
g cuigedls (V7)) (hlKen 5 o3le FY) olSen 4
& Cusl gdge pl ge & W) udgulp VF) (i
bl 5 ol e ) bl syt bl i
b (Sales wib o bl

055 pogde Mg oo (LSl ) canliol s
ol Wil céyrum 4 e iog Ol o 9 oKl
Sldoye o ol 5 ol olie bl ¢ S
55 o Slllae dilaio )3 (VF) Wil atsh JWs 4 ) aub
é"“’ W) o6y umer (I3l i ) (oSD] 6y
Bios ool (B8 Jbo 3 G0d & (s D 459 5
sl & (e o) s Cpge 4 B op)S
Gros Aol g Bres by dswg Sl (2L g (o))
e85 A p why 4 Gl ol s e
o 4 i ) i s e sl
sodls > niined g @l 13 S50 b g sixio
a8 dgds oo dpiuiy 3y90 pl H0 L(F) Cusl o3y £y sl
lacs 1) Gl 5 Su3l8T ol 250 9 e el
2l bl sl 9 485 (gl coej Ol b
o9l 0lg5 L g oS5 035k b (ol (ool 4 hns (e
awg 1ol pSele haled 9w oL
2SS g olus (3] )3 (BB g gmio Sy
Do (gybag3 glacils 9 Sbly sble

L ablie slag)b cubys 5> glye (nyiote J 50> S
& ol i3 ol oSl ST a5 bl
ol ) 29y p3Y (Sinlan g sl el (slocled
S pele ()b gz pas &S amd e (LS
g o diloyw g Gl wdy Ol & o oljble
Pl ‘!LQL)LO)LA} ]a.wy ol sl u‘.o.maa o
b slaanza o)l 39 Wl slacdld o Sligeen
Coplo Jho & gliws plpls cuib awlg o)
oy 5l ke g e (slaoKiwd w,\m g Salen
Sogpe hbio g (o golaw 3 ol pres 5 lBble
L;Lhu‘.dbﬁ).s &S WS sdalie L?“‘Zb?)" C;LA adlho L o
Kisle (BY) 1565 (80) &gyl 5 Cumnsl 1o I (o35
55 (07) iS5 bl 5 (F) ofn 5 bl 1)

Blo s g 2l A e 8 L (Co) "l e
Sby) ajlaes 55 L “-‘w.‘) 2 ozes 21"
58 gl gog b g2y pas” {C) "5 o g b
il 9 pmasie Sl g9y 295" 5 (Co) "ol
B s 45y 3 A oS e )08 b 2o 35 (Caa) Moo

a pie glge & bgye iy 4 b (S 5 )b
ahd 5 (S99 gls)" (Car) " weim Siabely o) i
"u‘“’"))’) ol ele by Jlasl” (C35) "l
"lse sam 45y 2 5 4w oS e 0,05 |y 1S 1t (Cao)

e 5 (Ca)'Jladl pae b e g5 ol
(Car) "cliols )l 655 5 it (] (Sl
sl oo ¥ a8 e )28 L 1S it

(O Jou2) adgl (gwyiod yile 5l Jol> @l (izeen
& Gl Olise) (Stly ©)38 (e IS am3 00 LS
obCagyl @le ojles (3,15 Blge b 5l &lge I o
A 48 pae "lye & bsnye o 4 el on i
clte 5135 Juaoctal” 5 (Cap) "onse el 5 (2o
Slye 9 N (Saly 08 L e (Car)" e 25 ]
5 Ve (Sily 008 b (Cas) " lordl glab 5 (S gy
Mwlial (bl oSy e ylel Gl 2"
Mbdo A u‘i"‘“’b C;).\g b (C44)

5 SIS H 08 gl Jobs gl e b jslaied
ey Sl ebioble gl » e glpe (il
09)5 )LQ> 5 )95.)@ @L: 9 W ol MICMAC
C8)S 518 (bj)l 2y90 Jhwe § (S0 cilunly ¢liStedgs
M e & o ol dob mls (FUS3)
{Caa) "cusliol syl (565U g st ()bl (slopptaes
3ok Jlascl” (Cas) "jlril glab o (Swg: lo)"
5 il 4t awg ety (Car)'iwes 5 ol e
Fobey 9 48,5 )8 avly 055 1> (Caz) " e Sl
polis gia (oot Jlate jl g 0392 Jelos o U cou
29 Jelse a0 Oslie 4 s aly 5 pdy
Sriee Ele Fly 3 g Wbl S0 @lge Gl Ml
Aol el &S ,\j)b d¢>9 g;?.‘ajdlflﬁf dL‘z’C)J" Lgl)?l Pl
G5 5 oS lndilge ISM by, 53 53,5 so gilse o
ool Lol cloailye bMasl wjlsyss s oYL dei
0955 33 3 Se > Wdilye gl 4 ol gudly g e
ool Aol s WS e sl S ) SVsm
a8 Sy &S Wigm 09,5 3 lge a5 0b ol pobs
Jb o 2 )8 agmg Wil (98 (Suuly 9 9
Gl bl i 9 Joas" lge o 3500 oualie
oo Jolsi pas 5 )i cuslis 5150 048" (Ca) " 1))
e (50 b odaly ) eges aBIE" (Co) "l
derg pas” (Ca) gy LB 5 s oy Cun
Sl 5988 295" {C2) "l U8 el sog b
)l.'\f)i’l l.s cj).’xn 4,;-1.3 5 (C11 ) "o_\.g.b uis)'yj 9 uwm
5 Ohlomeal g St Lol glge g g Wb S 15
Rl lioble S8 slag)b > Sl @ble lpae
5 Jas” Ble 9 e ol 5o i )18 e |y wlge


http://dx.doi.org/10.52547/jwmr.13.25.119
https://jwmr.sanru.ac.ir/article-1-1139-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.119 ]

wa

oobad! dguze sladsle s 5 U] &S wad o 1y Kl
9 oo slroged 4 1) alipble Kg) S8 jglatess 4l
@ 2l ous B85 ) 4 Collas cz 3 5 Sl
a8 g pSele o laaloyw () jun I i @l
$9) 2 2hioble b dblie gl 350 0 iy 9) !
U" 5loedd s Fge 6)‘9.0 5hoeas Fas% sl
cdy e 3l boass aStl Sl o il
WJS slagyle (33k g opSely dgame sladsle

D9y Y gilojl g sl

U9y (o (pudexe

Ve il g )l /VD o)les /pmd juw Jlo 50l 0jgn o pte dolitiingy

Sialar pis g ($pSeread 5 55wl JS1p0 daa5
sold Ll epedes Gl ) il slaisy
'“\:‘3‘3@ @_u.\o @‘.L.o Copde dh’C)JD
I Else g9y 3 a8 Sygo Jod 4 plazal b
e @S @ pliwd 0 gihe @l | g b o
elogl oyl e @ Wilgi o« alioblo b ablis slap )b
b ablie alyd ) jloly (o)lisle 5 odnicn dgue 1) el
A5 S @hobl
9 Cabll ol Glle 3ble olude 4 Himgd ool b

10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

20.

&l
Agarwal, A., R. Shankar and M.K. Tiwari. 2006. Modeling agility of supply chain. Industrial
Marketing Management, 36: 457-443.
Ahmadi, H. 1998. Applied geomorphology, desert and wind erosion. 3™edn, Tehran university press,
Tehran, Iran, 706 pp (In Persian).
Akbari, M., E. Neamatollahi and P. Neamatollahi. 2019. Evaluating land suitability for spatial
planning in arid regions of eastern Iran using fuzzy logic and multi-criteria analysis. Ecological
Indicators, 98: 587-598. https:// doi.org/10.1016/j. ecolind. 2018.11.035.
Athari, Z., G. Pezeshki Rad, E. Abbasi and A. Alibaygi. 2017. Technical report, challenges facing
watershed management in Iran by using Delphi technique. Journal of Watershed Management

Research, 8(15): 268-279.

Attri, R., N. Dev and V. Sharma. 2013. Interpretive structural modelling (ISM) approach: An
overview. Research Journal of Management Sciences, 2(2): 3-8.

Azar, A. and A. Rajabzadeh. 2018. Applied decision making with an approach of Multi-Attribute
Decision Making (MADM). Publication of Negah Danesh, Tehran, Iran, 186 pp (In Persian).

Azar, A. and K. Bayat. 2009. Designina a model for "business process-orientation™ usina Interpretive
Structural Modeling approach (ISM). Journal of Information Technology Management (JITM), 1(1):
3-18.

Azar, A., A. Tizro, A. Moghbel, A. Anvari Rostami. 2010. Designing supply chain agility model;
Interpretative-Structural Modeling approach. Moderator of Humanities-Management Researches in
Iran, 14(4): 1-25 (In Persian).

Azar, A., F. Khosravani and R. Jalali. 2016. Soft operational research: Problem structuring
approaches. 2"edn, Publication of Industrial Management Organization. Tehran, Iran, 364 pp (In
Persian).

Bakhshandehmehr, L., S. Soltani and A. Sepehr. 2013. Assessment of present status of desertification
and modifvina the MEDALUS model in Segzi plain of Isfahan. Journal of Range & Watershed
Management, 66(1): 27-41 (In Persian).

Barzani, M. and O.S. Khairulmaini. 2013. Desertification risk mapping of the Zayandeh Rood basin in
Iran. Journal of Earth System Science, 122(5): 1269-1282.

Basiry, Z., N. Rostami and A. Saleh Pour Jam. 2020. Identification and prioritization of effective
indicators on preventina sustainable participation of rural societies in combating desertification plans,
case studv: Mousian reaion. Dehloran, Journal of Spatial Analysis Environmental Hazards, 7(3): 26-
38. http://jsaeh.khu.ac.ir/article-1-3068-en.html.

Briassoulis, H. 2019. Combatina land dearadation and desertification: The Land-Use Planning
Quandary. Land, 8(27): 1-26. https://doi.org/10.3390/1and80200277.

Daneshi, A., A. Najafinejad, M. Panahi and A. Zarandian. 2020. Projecting land use change effects on
habitat quality of Narmab dam basin in Golestan province. Degradation and Rehabilitation of Natural
Land, 1(1): 120-130 (In Persian).

D’Odorico, P., A. Bhattachan, K.F. Davis, S. Ravi and C.W. Runyan. 2013. Global desertification:
Drivers and feedbacks. Advances in Water Resources, 51: 326-344.

Dregne, H., M. Kassas and B. Rozanov. 1991. A new assessment of the world status of desertification.
Desertification Control Bulletin, 20: 6-18.

Faisal, M., D.K. Banwet and R. Shankar. 2006. Supply chain risk mitigation: modelling the enablers,
Business Process Manaaement. 12(4): 535-552.

Firuzjaeyan, A.A., M. Firuzjaeyan, S.H. Hashemi Petroodi and F. Gholamrezazadeh. 2013. Applying
techniaues of Interpretive Structural Modelina (ISM) in tourism studies, A Pathological Approach.
Tourism Planning and Development, 2(6): 129-159.

Forest, Range and Watershed Management Organization (FRWMO). 2005. National program for
desert land management of Iran, Deputy State of Rangeland and soil, Office of desertification and
sand fixation, Tehran, Iran, 112 pp (In Persian).

Ghambari, V. and A. Safaii Shakib. 2017. Structuring the quality management problems with
the Interpretive Structural Modeling approach, Journal of Quality & Standard Management, 7(23):
1-15 (In Persian).


javascript:void\(0\)
javascript:void\(0\)
http://jsaeh.khu.ac.ir/article-1-3068-en.html
http://dx.doi.org/10.52547/jwmr.13.25.119
https://jwmr.sanru.ac.ir/article-1-1139-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.119 ]

U9y (Blo yuidese
W bl b ablie glge Jdot ;3 (ISM) (6 pnds (6513l (5ludso S5 3 )8

21. Ghodsipour, S.H. 2016. Analytical Hierarchical Process (AHP). Amir Kabir University press, Tehran,
Iran, 220 pp (In Persian).

22.Ghorbani, M. and L. Avazpour. 2017. Analysis of structural characteristics of rural women network
for establishment of collaborative management in desert areas, Pilot: Tajmir Village, carbon
sequestration international project, South Khorasan province. Iranian Journal of Range and Desert
Research, 24(2): 383-391 (In Persian).

23.Grau, J.B., J.M. Anton, A.M. Tarquis, F. Colombo, L. Rios and J.M. Cisneros. 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 Bioaeosciences Discussions. 7: 2601-2630.

24, Hasheminasab, S.and R.Jafari. 2018. Evaluation of land use changes order to desertification
monitoring using remote sensing techniques. Journal of Spatial Analysis Environmental Hazards,
5(3): 67-82 (In Persian).

25.Hatami, M. and M. Shafieardekani. 2014. The effect of industrialization on land use changes;
evidence from intermediate cities of Iran. International Journal of Current Life Sciences, 4: 11899-
11902.

26. Intergovernmental Panel on Climate Change (IPCC). 2007. Summary for policymakers, in Climate
Change 2007: Ce Physical Science Basis. Contribution of Working Group | to the Fourth Assessment
Report of the IPCC, Cambridge University Press, New York, NY, USA, 23 pp.

27.1RAN, UNEP, FAO. 1999. Desertification and its control in Iran, Proceedings of the International
expert meeting on special needs and requirements of developing countries with low forest cover and
unique types of forests (LFCCs). Tehran, Iran. 4-8 October 1999. 190 p. Available from:
htto://www.Ifccs.net/forestrv3.html

28.Jafary, M., G. Zehtabian and A.H. Ehsani. 2014. Investigation on the changes of desert lands usina
remote sensing data, Case study: Kashan, Iranian Journal of Range and Desert Research, 20(4): 644-
652 (In Persian).

29.Jayant, A. and M. Azhar. 2014. Analysis of the barriers for implementing green supply chain
management (GSCM) practices: An Interpretive Structural Modeling (ISM) approach. Procedia
Engineering, 97: 2157-2166. https://doi.org/10.1016/j.proeng.2014.12.459

30.Li, J., X. Yang, Y. Jin, Z. Yang, W. Huang, L. Zhao, T. Gao, H. Yo, H. Ma, Z. Qin and B. Xu. 2013.
Monitoring and analysis of grassland desertification dynamics using landsat images in Ningxia China.
Remote Sensing of Environment, 138: 19-26.

31.Mandal, A. and S.G. Deshmukh. 1994. Vendor selection using Interpretive Structural Modelling
(ISM). International Journal of Operations & Production Management, 14(6): 52-59.

32. Meinzen- Dick, R. 1997. Farmer participation in irrigation-20 years of experience and lessons for the
future. Irrication and Drainage Systems. 11(2): 118-103.

33. Meshkat, M.A. 1998. Temporary method for assessing and mapping of desertification. Publishing
Research Institute of Forests and Rangelands, Tehran, Iran, 114 pp (In Persian).

34. Mirdeilami, S.Z., E. Moradi and M. Pessarakli. 2019. The role of local settlements in combating
desertification of Isfahan's desert rangelands. Journal of Rangeland Science, 9(3): 202-218.

35. Mirhashemi, M.S., S. Mohseni, M. Hasanzadeh and M.S. Pishvaee. 2018. Moringa oleifera biomass-
to-biodiesel supply chain design: An opportunity to combat desertification in Iran. Journal of Cleaner
Production, 203: 313-327.

36. Moradi, A.R., M. Jafari, H. Arzani and M. Ebrahimi. 2016. Assessment of land use changes into dry
land using satellite images and Geographical Information System (GIS). RS & GIS Techniques for
Natural Resources, 7(1): 89-100 (In Persian).

37. Movahedipour, M., J. Zeng, M. Yang and X. Wu. 2017. An ISM approach for the barrier analysis in
implementing sustainable supply chain management: An empirical study. Management Decision,
55(8): 1824-1850. https://doi.org/10.1108/MD-12-2016-0898

38. Mutekanga, F. 2012. Participatory policy development for intearated watershed management in
Uganda’s highlands. PhD Thesis University of Wageningen, Wageningen, Netherlands, 112 pp, ISBN
978-94-6173-345-0.

39.0lfat, L. and A. Shahriyari Niya. 2015. Interpretative structural modeling factors affecting fellow
selection in agile supply chain. Production Management and Operations, 5(2): 128-109 (In Persian).

40.Pfohl, H.C., P. Gallus and D. Thomas. 2011. Interpretive structural modeling of supply chain risks.
International Journal of Physical Distribution & Logistics Management, 41(9): 839-859.

41. Poormohammadi, P. and H. Malekinezhad. 2013. Classification of homogeneous climatic regions
under the impact of climate change and greenhouse gas emissions scenarios using L-Moments
technique in Iran. Journal of Watershed Management Research, 4(8): 58-76 (In Persian).

42.Ranjbar, H., A.A. Haghdoost, M. Salsali, A. Khoshdel, M. Soleimani and N. Bahrami. 2012.
Sampling in qualitative research :A guide for beginning. Journal Army University Medicine Science,
10(3): 238-250.

43.Rezaei Moghaddam, M.H., A. Sedighi, S. Fasihi and M. Karimi Firozjaei. 2018. Effect of
environmental policies in combating aeolian desertification over Sejzy Plain of Iran. Aeolian
Research, 35: 19-28.

44. Saaty, T.L. 1995. Decision making for leaders. RWS Publications, Pittsburgh, Pennsylvania, USA.
320 pp.


https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=en&auth=jafari
http://dx.doi.org/10.52547/jwmr.13.25.119
https://jwmr.sanru.ac.ir/article-1-1139-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.119 ]

} U9y (Blo puedese
WY Ve bl g 5l 1YD o)lasds /om0 Jlo 350l 059> o pde doliing}y

45. Sadeghi Ravesh, M.H. 2008. Investigation of effective desertification factors on environmental
degradation. Ph.D Thesis. Islamic Azad University. Tehran, Iran, 395 pp (In Persian).

46. Sadeghi Ravesh M.H. 2018. Analysis of the desertification strategies derived from the decision-
making models using social welfare function of B&C. Desert Ecosystem Engineering Journal (DEEJ),
7(18): 37-48 (In Persian).

47. Sadeghi Ravesh, M.H. and H. Khosravi. 2020. Analysis of the alternatives to combat desertification
derived from the decision-making models using the Social Choice functions, case study of
Khezerabad region in Yazd province. Journal of Environment Science and Technology (JEST), 22(4):
227-239 (In Persian).

48. Sadeghi Ravesh, M.H. and H. Khosravi. 2020. Analysis of the alternatives to combat desertification
derived from the decision-making models using the Social Choice functions, case study of
Khezerabad region in Yazd province. Journal of Environment Science and Technology (JEST), 22(4):
227-239 (In Persian).

49. Sadeghi Ravesh, M.H. and H. Khosravi. 2020 . Quantitative Analysis of Combating Desertification

Alternatives Using LINMAP Model in Lingo Software Environment, Desert Management, 8(16): 57-
76 (In Persian).

50. Sadeghi Ravesh, M.H., H. Ahmadi, G.R. Zehtabian and M. Tahmoures. 2013. Application of
numerical taxonomy analysis in sustainable development planning of combating desertification.,
Desert, 17: 147-159.

51. Sadeghi Ravesh, M.H., H. Khosravi and S. Ghasemian. 2016. Assessment of combating strategies
using the Liner Assignment (LA) method. Journal of Solid Earth, 7: 673-683.

52. Salvati, L., C. Kosmas, O. Kairis, C. Karavitis, S. Acikalin, A. Belgacem, A. Solé-Benet, M. Chaker,
V. Fassouli, C. Gokceoglu, H. Gungor, R. Hessel, H. Khatteli, A. Kounalaki and M. Carlucci. 2016.
Assessing the effectiveness of sustainable land management policies for combating desertification: A
data mining approach. Journal of Environmental Management, 183(3): 754-762.

53. Salvia, R., E. Gianluca, V. Sabato Vinci and S. Luca. 2019. Desertification risk and rural development
in southern europe: Permanent assessment and implications for sustainable land management and
mitigation policies. Land, 8(12): 1-16, https://doi.org/10.3390/Iand8120191.

54. Sepehr, A. and N. Peroyan. 2012. Vulnerability mapping of desertification and combat desertification
alternative ranking in Korasan-e-Razavi province ecosystems with application PROMETHEE model.
Journal of Earth Science Researches, 8: 58-71.

55.Smits, S. and J. Butterworth. 2006. Literature review: Local government and Integrated Water
Resources Management. IRC International Water and Sanitation Centre, Delft, Netherlands, 55pp.
https://www.ircwash.org/sites/default/files/Smits-2005-L.iterature.pdf.

56. Soltaninejad, M., M. Javari, A.A. Noroozi and S.A. Javadi. 2019. Evaluation of vegetation changes in
desertif)ication projects using RS-GIS techniques. Arid Biome Scientific Journal, 9(1): 153-165 (In
Persian).

57.Tenywa, M. 2011. Agricultural innovation platform as a tool for development-oriented research:
Lessons and challenges in the formation and operationalization. Journal of Agriculture and
Environmental Studies, 2: 117-146.

58. Thakkar, J.J., S.G. Deshmukh, A.D. Gupta and R. Shankar. 2017. Development of a balanced
scorecard an integrated approach of Interpretive Structural Modeling (ISM) and Analytic Network
Process (ANP). International Journal of Productivity and Performance Management, 56(1): 25-59.

59.Tong, S., Y. Sun, T. Ranatunga, J. He and Y. Yng. 2013. Predicting plausible impacts of sets of
climate and land use change scenarios on water resource. Applied Geography, 32: 477-489.

60. United Nations Convention to Combat Desertification (UNCCD). 1994. United Nations Convention to
Combat Desertification, UNCCD press, Paris, France, 56
https://www.unccd.int/sites/default/files/relevant-inks/201701/UNCCD_Convention_ENG_0.pdF

61. United Nations Convention to Combat Desertification (UNCCD). 2014. Desertification-The Invisible
Fépr_ltline. Available online: www.unccd.int/publications/desertification-invisible-frontline-second-
edition.

62.Wang, X.M., C.X. Zhang, E. Hasi and Z.B. Dong. 2010. Has the three norths forest shelterbelt
program solved the desertification and dust storm problems in arid and semiarid China? Journal of
Arid Environment, 74(1): 13-22. https://doi.org/10.1016/j.jaridenv.2009.08.001.

63. Warfield, J.W. 1974. Developing interconnected matrices in structural modelling. IEEE Transcript on
Systems Men and Cybernetics, 4(1): 51-81.

64.Yang, L. and J. Wu. 2012. Knowledge-driven institutional change: An empirical study on combating
desertification in northern china from 1949 to 2004. Journal of Environmental Management, 110: 254-
266.

65. Zamfir, R.H.C., D. Smiraglia, G. Quaranta, R. Salvia, L. Salvati and A.G. Morera. 2020. Land
dearadation and mitioation policies in the mediterranean region: a brief commentary.
Sustainability, 12(20): 1-17. https://doi.org/10.3390/su12208313.

66. Zehtabian, G.R., H. Ahmadi, A. Raesi, M.R. Rahdari and H. Khosravi. 2014. Quantitative assessment
of desertification with emphasis on aeo-climatology. Elixir International Journal, 68: 22474-22477.
67. Zehtabian, G.R., M. Poorreza, H. Khosravi and M. Rahdari. 2015. The effects of land use change on
land degradation and desertification in Ravansar watershed. Journal of Arid Regions Geographics

Studies, 4(16): 73-85.


http://www.isadmc.ir/
http://journals.hsu.ac.ir/jarhs/search.php?sid=1&slc_lang=en&auth=Zehtabian
http://journals.hsu.ac.ir/jarhs/search.php?sid=1&slc_lang=en&auth=Poorreza
http://dx.doi.org/10.52547/jwmr.13.25.119
https://jwmr.sanru.ac.ir/article-1-1139-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jwmr.13.25.119 ]

Journal of Watershed Management Research, Vol. 13, N0.25, Spring and Summer 2022 ..............ccoiiiniriiniiiieieeeee e 132

Application of Interpretive Structural Modelling (ISM) in Analyzing Obstacles to
Combat Desertification with Pathological Approach in Yazd Province

Mohammad Hassan Sadeghi Ravesh

Associate Professor, Department of Environment, College of Agriculture, Takestan Branch, Islamic Azad
University, Takestan, Iran, (Corresponding author: m.sadeghiravesh@tiau.ac.ir)
Received: 21 February, 2021 Accepted: 5 May, 2021

Extended Abstract

Introduction and Objective: Addressing the issue of desertification due to the multi-criteria
nature, increasing development, extensive and long-term, and the simultaneous impact of land
resources and human populations is necessary to achieve sustainable development. On the other
hand, despite the implementation of various plans to combat desertification in the country, due
to the existence of numerous obstacles and interaction between these obstacles, these programs
have not been able to make much progress in this area. Therefore, this study was conducted as a
case study in Yazd province to analyze obstacles to combating desertification.

Material and Methods: For this purpose, the interpretive structural modeling (ISM) method
was used. In this method, effective obstacles were first identified through the study of
theoretical foundations and the Delphi technique with the participation of 30 field experts. Then,
using interpretive structural modeling (ISM) analysis, the relationships between obstacles were
determined and analyzed in an integrated manner. Finally, using the MICMAC method,
effective obstacles were analyzed according to the impact and effectiveness on other
obstacles.

Results: The results of the analysis showed that there are no obstacles in the link group that
indicates strong influence and dependence. At the same time, it was observed that the obstacles
of "inappropriate conversion and change of land use" (C31) with a driving force of 10 and
"multiplicity of policy centers and lack of interaction between them™ (C6) with a driving force
of 9, have a highest influence. and three obstacles of " general ignorance about the destruction
of environment, new methods and knowledge of day " (C1), " absence of comprehensive
desertification control schemes " (C2) and "lack of specialized and trained manpower" (C11) are
also jointly located in the stimulus or Influential area with the driving force of 8 and are among
the main obstacles to achieving the goals of the implementation of combating desertification
projects.

Conclusion: Therefore, paying attention to the analysis of effective obstacles among a wide
range of obstacles to combat desertification can quickly improve the unfavorable conditions and
create sustainable structural changes in the process of combat desertification. accordingly, it is
suggested that the obtained results be taken into consideration in the plans of combating
desertification to preventing the waste of national capital.

Keywords: Combat Desertification, Land Use, Matrix, Model, Policy Centers, Ranking of
Obstacles
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