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1 - Multi Attribute Decision Making(MADM) 
2 - Vlse Kriterijumsk Optimizacija Kompromisno Resenje(VIKOR) 
3 - Cheng 
4 - Elimination et Choice Translating Reality(ELECTRE) 
5 - Analyzes Hierarchy Process(AHP) 
6 - Preference Ranking Organization METHod For Enrichment Evaluation(PROMETHEE) 
7  - Grau  
8 - Fuzzy Analyzes Hierarchy Process(FAHP) 
9 - Technique for Order Preference by Similarity to Ideal Solution(TOPSIS) 
10 - Fuzzy Technique for Order Preference by Similarity to Ideal Solution(FTOPSIS) 
11  - BORDA 
12 - Weighted Sum Model(WSM) 
13-PERMUTATION 
14 - Preference Ranking Organization METHod For Enrichment Evaluation(PROMETHEE) 
15 - Analytical Network Process(ANP) 
16 - Linear Assignment(LA) 
17 - Principal Factor Analysis(PFA) 
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1 - Multi-Attribute Utility Theory(MAUT) 
2 - Organisation Rangement Et Synthese de donnees Relationnelles(ORESTE) 
3 - Erg 
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1  - Nominal Group Technique 

2 - Local Priority 
3 - Pire wise 
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1 - Normalized Decision Matrix(NDM) 
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1  - Saaty 
2 - Eigenvector 
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1 - Utility measure 
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 c�=D9 ����� �6 +�O� �
���
�� +$B)�� �
��E �D�5 ��O$�*� c�=D ��=�� �=  c���� i$�.�� :" ���� �6 3��E5�R� NR�C.+O$5"  

7C  23A 18A 33A  20A  31A  �
���
� � +$B)��)Pi( 

23A 2274/0  2827/0  2341/0  2037/0  1806/0  2257/0  

18A  2048/0  2547/0  3533/0  2564/0  2523/0  2643/0  

33A  1445/0  1073/0  1488/0  1939/0  2054/0  1599/0  

20A  1793/0  1596/0  1233/0  1607/0  1680/0  1582/0  
31A  2439/0  1956/0  1404/0  1853/0  1937/0  1918/0  
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 c�=D10@�6��6 ������� c�GCH �C��6 3�
���
�� 3��E ���^. i$�.�� :���E �f� 5� �$�5  

�'
�	1)C◄(  
7C  16C  6C  5C  2C  

�'��.'�
)A▼(  
23A 2257/0  1805/0  2488/0  2387/0  2509/0  

18A  2643/0  2383/0  1983/0  1635/0  1960/0  

33A  1599/0  1510/0  2093/0  2565/0  1620/0  

20A  1582/0  2209/0  1608/0  1762/0  2229/0  
31A  1918/0  2092/0  1826/0  1633/0  1682/0  

  

                                                      
1 - Decision Matrix-DM 
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 c�GCH =C$��, �� [�o� 3�
����� +��
� U���.@�6��6 ���������$� ����6 7�� 5� �$�5  
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CF0�
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c�=D11��C �. �>$ �d�*G�� �� �
����� @�5�� :  
�
�����)C◄(  7C  16C  6C  5C  2C  

1W  326001/0 312318/0 170041/0 104654/0 086984/0 

2W  339898/0  311159/0 157105/0 103064/0 088771/0 

3W  338675/0 311273/0 157072/0 103933/0 089045/0 

4W  338677./ 311262/0 157068/0 103949/0 089041/0 

5W 338677/0  311262/0  157068/0  103949/0  089041/0  
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�
�����)C◄(  7C  16C  6C  5C  2C  

W j  338677/0  311262/0  157068/0  103949/0  089041/0  
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 CF0�
  , ^G"] ��'��.'�
 ��-. �0 
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����� �
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�� 3�C�� �6  

�
�����)C◄(  
7C  16C  6C  5C  2C  

�
���
��)A▼(  
*

jf  2643/0  2383/0  2488/0  2565/0  2509/0  

−
jf  1582/0  1510/0  1608/0  1633/0  1620/0  
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 �� �J.: P�� 
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 c�=D14: ��=*� ��R��� ��=*� ) 3=C��BRiS) qRV. �(iR( ) �B4$� hK�  �Q(  

�
�����)C(◄  
7C  16C  6C  5C  2C  S R Q(0.5) 

�
���
��)A(▼  

23A 1232/0  2061/0  0  0198/0  0  3491/0  2061/0  3083/0  

18A  0  0  0901/0  1037/0  0549/0  2487/0  1037/0  0  

33A  3332/0  3113/0  0705/0  0  0890/0  804/0  3332/0  9883/0  

20A  3387/0  0620/0  1571/0  0896/0  0280/0  6754/0  3387/0  8842/0  

31A  2314/0  1037/0  1182/0  1040/0  0828/0  6401/0  2314/0  6241/0  


��f <��"20   2487/0=*S  1037/0=*R    

��f <��#�0   804/0=−S  3387/0=−R    

  

 �0 
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+O�(# ���� )V (@��H ) �N �
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 @��H 
� C� ��� ��� C0 P�k14 �"�
�LQ n��� �05.0=V  �0 
(��� r*�N C� �q�� ��  Z� .��� ��N CD�
�
 ������ ��
� �;
� t�$)V(   �
  iG"] ����f  �"�0�� ) ���YL Q ^G"] ����f C0V @��H 
� �(15 

 
(��� r*�N�0 t�$ ����f ^G"] V .�N CD�
� )� � �i; J;�O �$ 
�  

c�=D15 �B4$� hK�  :�6 NOL �$��*� q�G�� V  

�
���
��)A(  0  1/0  2/0  3/0  4/0  5/0 6/0 7/0 8/0  9/0  1  

23A 4357/0  4102/0  3748/0  3593/0  3338/0  3083/0  2828/0  2573/0  2318/0  2063/0  1808/0  

18A  0  0  0  0  0  0  0  0  0  0  0  

33A  9766/0  9789/0  9813/0  9836/0  9860/0  9883/0  9906/0  9930/0  9953/0  9977/0  1  

20A  1  9768/0  9537/0  9305/0  9074/0  8842/0  8610/0  8379/0  8147/0  7916/0  7684/0  

31A  5434/0  5595/0  5757/0  5918/0  6080/0  6241/0  6403/0  6546/0  6724/0  6887/0  7048/0  
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")  -	� ��� \� /0�-�� �N���0
� J��1#31A(" C� �
(, C0 ��� ���; .'�
C.#
 
� ��N ��� ��'�� �� ��10 ��'

  
��: �	='� �b���'��.'�
 � ���	�" �
�	0� �(�Z��		x# � ���H� >�
��(* \� V� ��' )33A("  �" ���M @�"-�
P�� )20A(" C.#
 
�  fO�(# T
(; C0 �(.� 
��:�0 �2�� 
� �(O I�N �� C� .�-"O�� 
��: ��10 ��'    

 c�=D16 3�
�G���� �)�#� �$��*� : S �R  �Q  s�R� �65.0=V  

S  

  

R  

 

Q  

18A  2487/0  18A  1037/0  18A  0  

23A  3491/0  23A  2061/0  23A  3083/0  

31A  6401/0  31A  2314/0  31A  6241/0  

20A  6754/0  33A  3332/0  20A  8842/0  

33A  804/0  20A  3387/0  33A  9883/0  
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 �.�(N ���Q
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1  - Espinasse 
2  - Jabeur and Martel 
3  - Chu  
4  - Espinasse 
5  - Jabeur and Martel 
6  - Xiaozhan  
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Abstract  
Desertification is defined as land degradation in arid, semi-arid and dry sub-humid that caused as a result of 
various factors including climatic variations and human activities. Desertification causes many restrictions in 
terms of agriculture, food security, livestock rising, industry and providing service costs. This phenomenon is a 
process that gradually developed and accelerated and adjustment costs are increasing exponentially, so according 
to resource constraints and the desert area sensitivity, providing optimal Combat desertification alternatives 
natively is necessary to achieve success in controlling and reducing the effects of this phenomenon among 
different regions. Therefore, this study was performed to provide a systematic and optimal alternative in a group 
decision-making model. To this aim, at the first in the framework of Multiple Attribute Decision-making 
(MADM), indices priority was determined using the Eigenvector model. Then, alternatives priority was 
evaluated by the VIKOR model. Assessing selecting conditions of optimal alternatives in the context of the 
mentioned model showed that  Prevention of unsuitable land use changes (A18), vegetation cover development 
and reclamation (A23) and modification of groundwater harvesting (A31) with VIKOR index of =0, 0.3083 

and 0.6241were selected as the main desertification hazards control alternative in the study area, respectively. 
Therefore, it is suggested that the obtained results and ranking should be considered in projects of controlling 
and reducing the effects of desertification and rehabilitation of degraded land plans.  

 
Keywords: Desertification Hazards control, Eigenvector Technique, Multi-Attribute Decision Making 
(MADM), Vikor Model, Pairwise comparison. 

 

  

                                                      
* Corresponding Author Email: m.sadeghiravesh@tiau.ac.ir 

Q



 
 
 

  ------------ ---------------------- - - -------------------  Identifying the most appropriate of combat desertification … 

 
References  
References (in Persian) 
Asgharpoutr, M. J., (2017), Multi-Criteria Decision Making. University of Tehran, 397 P. [In Persian] 
Azar, A., Memariani, A., (2003), AHP a new technique for group decision making, Journal of Management Knowledge, Vol. 
27-28, 22-32. [In Persian] 
Azar, A., Rajabzadeh, A., (2014), Applied Decision Making with an Approach of Multi-Attribute Decision Making 
(MADM). Negah Danesh, 187 p. [In Persian] 
Ghodsipour, S. H., 2016. Analytical Hierarchical Process (AHP), University of Amir Kabir, 220 p. [In Persian] 
Sadeghi Ravesh, M. H., (2008), Investigation of effective desertification factors on environment degradation. Ph.D. Thesis, 
Islamic Azad University, Science and Research Branch, 395p. [In 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. 3, No.4, 5-14. [In Persian] 
Sadeghi Ravesh, M. H., (2014), Evaluation of combat desertification alternatives by using the BORDA ranking model, Case 
study: Khezrabad region, Yazd province, Journal of environmental management and planning, Vol. 4, No.2, 13-24. [In Persian] 
Sadeghi Ravesh, M. H., (2019), Evaluation of de-desertification alternatives In Ardekan- Khezr Abad plain by using Shannon 
Entropy method and ORESTE model, Quarterly Journal of Environmental Erosion Research, Vol. 4, No.8, 19-40. [In 
Persian] 
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, Yazd province, Iranian Journal of Range 
and Desert Research, Vol. 17, No.1, 35-50. [In Persian] 
Sadeghi Rravesh, M. H.,  Khosravi, H., (2015), Application of network analysis process (ANP) in the assessment of 
combating desertification alternatives, Desert Ecosystem Engineering Journal(DEEJ), Vol. 4, No.8, 11-24. [In Persian] 
Sadeghi Ravesh, M. H., Khosravi, H, (2016), Evaluation of Combat Desertification Alternatives by using Individual Borda 
Ranking Model, Desert Ecosystem Engineering Journal (DEEJ), Vol. 5, No. 12, 109-121. [In Persian] 
Sadeghi Rravesh, 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). [In Persian] 
Sadeghi Rravesh, M. H.,  Khosravi, H., (2018), Assessment of De-Desertification Approaches Using Multi-Attribute 
Decision Making and Principal Factor Analysis (PFA), Journal of Geographic exploration in desert areas, Vol. 6: No.1, 255-
229. [In Persian] 
Sadeghi Ravesh, M. H., Tahmores, M., (2014), Assessment of Combat Desertification Alternatives Using Fuzzy Topsis 
Model (FTOPSIS), Journal of Environmental Science and Engineering, Vol 3, 79-94. [In Persian] 
Sadeghi Ravesh, M. H., Zehtabian, G., (2013), Combat desertification alternatives classification with using of Multi-Attribute 
Decision Making (MADM) viewpoint and Weighted Sum Model (WSM), Case study: Khezrabad region, Yazd province, 
Journal of Pajouhesh & Sazandeghi, Vol. 100, 1-11. [In Persian]   
Ramezani Mehriyan, M., Malek Mohammadi, B., Jafari, H. R., Rafiee, Y., (2011), Location of Artificial Nutrition 
Groundwater Operations Using Multi-Criteria Decision Making and Geographic Information Systems, Case Study: 
Hormozgan Province, Shamil and Ashekara plain, Iranian Journal of Watershed Management Science and Engineering, Vol. 
5, No. 14, 1-10. [In Persian] 
 
References (in English) 
Chang, C. L., (2010), A modified VIKOR method for multiple criteria analysis, Environmental Monitoring and Assessment, 
Vol. 168, No.1-4, 339-344. 
Cheng, Ch. B., (2004), Group opinion aggregation based on a grading process: A method for constructing triangular Fuzzy 
numbers, Computers, and Mathematics with Applications, Vol. 48, No.10-11, 1619-1632. 
Chu, M. T., Shyu, J. Z., Tzeng, G. H., Khosla, R., (2007), Comparison among three analytical methods for knowledge 
communities group-decision analysis, Expert Systems with Applications, Vol. 33, No. 4, 1011-1024. Espinasse, B., Guy, P., 
Eugene C., (1997), Negotiation support systems: A multi-criteria and multi-agent approach, European Journal of Operational 
Research, Vol. 103, No.2, 389- 409. 
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, Vol. 7, 2601–2630. 
Jabeur, K. h., Martel, J., (2007), A collective choice method based on individual preferences relational systems (p.r.s.), 
European Journal of Operational Research, Vol. 177, No. 3, 1549- 1565. 
Opricovic, S., (1998), Multi-criteria optimization of a civil engineering system, Faculty of Civil Engineering, University of 
Belgrade,  Belgrade, 302 p. 
Opricovic, S., Tzeng, G. H., (2004), Compromise solution by MCDM methods: A comparative analysis of VIKOR and 
TOPSIS”. European Journal of Operational Research, Vol.156, No. 2, 445–455.  
Opricovic, S., Tzeng, G. H., (2007), Extended VIKOR method in comparison with outranking methods, European Journal of 
Operational Research, Vol. 178: No.2, 514–529.  
Opricovic, S., Tzeng, G. H., (2008), A Comparative analysis of the DEA-CCR model and the VIKOR method, Yugoslav 
Journal of Operations Research, Vol. 18, No. 2, 187-203. 



 
 
 

  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.09, Issue 25, Autumn 2020 

 
Saaty, T. L., (1977), A scaling method for priorities in hierarchical structures, Journal of Mathematical Psychology, Vol. 15, 
No. 3, 234-281. 
Sadeghi Ravesh, M. H., Khosravi, H., (2014), Application of AHP and ELECTRE models for assessment of de-
desertification alternatives in central Iran, DESERT, Vol. 19-2,141-153. 
Sadeghi Ravesh, M. H., Khosravi, H., Abolhasani, A., (2016), Evaluation of combating desertification alternatives using 
PROMETHEE model, Journal of Geography and Geology, Vol. 8, No. 2, 1-14. 
Sadeghi Ravesh, M. H., Khosravi, H., Ghasemian, S., (2015), Application of Fuzzy Analytical Hierarchy Process (FAHP) for 
Assessment of combating-desertification alternatives in central Iran, Journal of Natural Hazard, Vol. 75, 653-667. 
Sadeghi Ravesh, M. H., Khosravi, H., Ghasemian, S., (2016), Assessment of combating strategies using the Liner 
Assignment (LA) method, Journal of Solid Earth, Vol.7, 773-683. 
Sadeghi Ravesh, M. H., Zehtabian, G. R., Ahmadi, H., Khosravi, H., (2012), Using analytic hierarchy process method and 
ordering technique to assess de-desertification alternatives, case study: Khezrabad, YAZD, IRAN, Carpathian journal of earth 
and environmental sciences, Vol.7, No.3, 51-60. 
Sepehr, A., Peroyan, N., (2011), Vulnerability mapping of desertification and combat desertification alternative ranking in 
Korasan-e-Razavi province ecosystems with application PROMETHEE model, Journal of Earth science researches, Vol. 8, 
58-71. 
Xiaozhan, Xu., Martel, J. M., Lamond, B. F., (2004), A multiple criteria ranking procedure based on a distance between 
partial preorders, European Journal of Operational Research, Vol. 133, No.1, 69-80. 




