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Abstract

Background and Objective The phenomenon of desertification is one of the serious ecological crises
with extensive and long-term natural and human effects. Therefore, executive measures related to
desertification control should be based on recognizing the current state of desertification of lands and
its severity. On the other hand, the weakness of methods for measuring the intensity of desertification,
always requires the need to provide new and quantitative methods. The need to address methods that
can provide zoning based on strong logic and principles and rational theoretical foundations seems
necessary in the field of desert management.

Material and Methodology: In this paper, it has been tried to do so by using the Fuzzy Topsis
method. In this method, after determining and evaluating the effective indices by the fuzzy Delphi
method and preparing the layer of work units, the data were fuzzy by the Chen and Huang methods.
The fuzzy analysis process was performed on the data. Finally, a normalized fuzzy decision matrix
was obtained, which within the framework of this matrix and by TOPSIS method, the intensity of
desertification was estimated.

Findings: The obtained results showed that, 9.34%, 7.71% and 12.57% of the total study area are in
the very high, high and relatively high class of desertification, and Desertification with low (46.57%)
and medium (23.81%) has the highest share in the study area, respectively. The quantitative value of
desertification intensity for the whole region was 0.262 located in relatively medium or 111 class.
Discussion and Conclusion: The study showed the efficiency and ease of application of fuzzy logic
in assessing the intensity of desertification. The results of this study provide the possibility of planning
to minimize desertification as a result of development projects, and can create conditions where a
balance between development plans and the environment is possible based on the priorities and
vulnerability zoning of the study area.

Key words: Decision making models, Bonissone method, Fuzzy logic, Hierarchy structure, pair-wise
comparisons.

1 Associate Professor, Department of Environment, Takestan Branch, Islamic Azad University, Takestan, Iran.

*(Corresponding Author)
2- Associate Professor, Department of Reclamation of Arid and Mountainous Regions, Faculty of Natural
Resources, University of Tehran, Tehran, Iran


mailto:m.sadeghiravesh@tiau.ac.ir

vy

i U laio 31 oolisiwl b 2 150bke yhas Sb )

i 0uStils Sis gl shl 05,8 oo o)+ ) St
AY ‘\\’)94_:.53[14;_..,53 Goue so5iuSU Joo n(\\)a‘sx.ﬁ.lo

RESRIY
o b abhi>de (235 D90 byl 9y 2 4 win b
5 o b eabor I pally IS 93 agi 4 5 o )
(O oldie SzsS (olid )5 slas o el g (S
Lo Samm )3 (omb 5 Sl Jalse SS& (Sl poe
o oims a5 o gla e o Rlly cpl Wiz s o
Ladae ool plizmen (Jg o @diye ) 090> b (agruSE
SMII G55 5o a5 35 ml Ol 5 wivg oulol i (sl
Pl e 0 a3l e allae 15 S e a3 ls
Lalyds ol po o8 4 S Wl Caglyl g w3 L3
o (plis 4 mie ol (ol 45w oo a8 S a0 s Sl
sladlo o oy (Bolo o) cnl lad oo (Aly né s
(O0Y e s 6y ko ez VTAA L 1TR)
OV ool sloaidse v oo 0P 0u5ls (5,531 Joso
Lo oo ool oolas ol @il ) (VA)aas L iz copgllae
15 aiog oilye ababes Ji5le gl aginST Jae aiilen
Ol a0l Cosgaze a2y 95 de by, Sl e
OO S & ax g b wisg (S peeal (558 slacglad
s 5 ] 2 l®) Sl 5, 4 53 ke psgie
(YY) LS 5 (JFa s YY) SliesS «(Ve A6 ,5
(9 Ohbser 5 () (PBole 5 (V) ol Ken 5 (55952
Jhw 10 (YD) o) lSen Wang 5 WL A7 bl oy

53,8 2hoble fa3 b)) 4 pladl 36 (hg) 4 V10

4-Land Degradation Assessment in Drylands

(LADA)
5-lranian Model of Desertification Potential
Assessment (IMDPA)

6- Modified Numerical Taxonomy (MNT)

7- Environmental vulnerability index (EV1)
8- Shanons Entropy Model

9- Principal Component Analysis (PCA)

10- Multi-Attribute Utility Theory (MAUT)
11- Decision Making and Selection processes
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1- Environment Sensitive Area to Desertification
(ESA)

2-Iranian classification of desertification (ICD)

3- Modified Iranian classification of desertification
(MICD)
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Figure 2. Flow diagram for fuzzy topsis method to evaluate the potential of desertification intensity
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Table 1. Fuzzy preference and importance degree, Chen and Wang method
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Table 3. The fuzzy group matrix of the importance of indices relative to each other and determining the priority
of each index
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Table 5. The fuzzy group matrix of the importance of indices relative to each other and determining the priority
of each index in each work unit from view point of desertification
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Table 6. Normalized weights matrix of the importance of indices and priority of work units (Decision making
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Table 8. Desertification intensity of work units
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Table 9. Classification of desertification intensity in Khezr Abad region and the area of each class
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Figure 5. Zoning map of desertification intensity in Khezr Abad
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