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ABSTRACT 
The social and political consequences of environmental degradation have placed the 

environment at the center of debated in the 21st century. In such a way that ecological 

insecurity and the destruction of biosphere resources as part of non-traditional 

threats have been firmly linked with the search for human security. The city of Torbat 

Jam has been encountering with environmental issues for the past few decades. This 

article explains the possible scenarios for the environment of this city. The 

methodology governing the research is descriptive-analytical in nature. The 

required inputs have been collected by library and field studies and analyzed using 

Micmac and Scenario Wizard software and FARAS model. The results showed that 

out of 16 possible situations related to four scenarios with strong compatibility, the 

situations that express the future relations of the environment of Torbat Jam 

negatively (on the verge of crisis) are the most possible ones. On this basis, the 

sustainable management strategy of current and future environmental resource 

allocation in the situation on the verge of crisis and the strategy of adjusting the 

current laws and views towards the environment and environmental foundations at 

the country level and in accordance with it at the level of the city of Torbat Jam in 

the critical situation, the most appropriate strategies were identified. 
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S
Extended Abstract 
Introduction 
ecurity, as one of the most basic human needs, is proof of the existence of a set of material 

infrastructures and perceptual processes within the framework of which a person or entity 

considers itself immune from any attack. But the definition of security has undergone 

changes according to its location and time. After the end of the Cold War, national 

security, which was mainly defined in relation to the protection of a country, people's life 

and property against military threats, faced a new definition and put environmental 

security in the focus of the international community. Rampant population growth, 

expansion of urbanization and changes in their lifestyles, industrialization of societies and 

greater human need for natural resources have brought about increasing human 

intervention in the nature and increasing exploitation of natural resources. This has 

manifested, today, in the form of environmental crises and has placed environmental 

security at the center of the security inquiries of this century. Torbat Jam, located in the 

southeast of Khorasan Razavi province, faces a worrying situation due to the 

indiscriminate exploitation of existing natural resources. The following article describes 

the environmental scenarios of Torbat Jam. The purpose of compiling environmental 

scenarios of this city is to compile strategies and suitable solutions for it

Methodology 
The present research is applied in nature. The required data were collected through library 

and survey method and analyzed using Micmac and Scenario Wizard software and 

FARAS model. The statistical population includes 14 executive experts active in the 

environment sector in Torbat Jam city and 19 university professors in the field of political 

geography and environment. 

Results and discussion 
In this research, first through library studies and content analysis of interviews with 

experts, 34 variables affecting the environmental security of Torbat Jam city were 

identified. The identified variables were provided to the statistical community in the form 

of a questionnaire which was then into the Micmac software. Seven variables of reducing 

the level of underground aquifers, expansion of expression, expansion of fine dust, 

consecutive droughts, population growth, level of development of the border region and 

lack of integrated management were identified as key variables. A total of 30 situations 

were designed in the form of yet another questionnaire and provided to the statistical 

community, and then placed into the Scenario Wizard software, and hence, scenarios 

related to the environmental security in Torbet Jam were identified. The results obtained 

from Scenario wizard software showed that there are four scenarios with strong 

compatibility, 2034 scenarios with weak compatibility and 345 incompatible scenarios in 

the future of environmental security of Torbet Jam. The table of strong scenarios contains 

16 possible situations corresponding to four scenarios with strong and possible 

compatibility. In the table of strong scenarios, the number of critical situations and on the 

verge of crisis is superior to other possible situations. Of these possible conditions, 31.25% 

are critical or on the verge of crisis, 18.75% are semi-optimal, 12.5% are favorable, and 

6.25% are in a static state. 

Conclusion 
The research results showed that the probability of negative events (critical situation and 

on the verge of crisis) is more than positive events (optimal and semi-optimal situation). 

In a way that 62.50% of the situations on the scenario page are in a critical situation and 
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on the verge of crisis. Therefore, the officials who are active in the environmental field of 

Torbat Jam should consider their strategy based on negative conditions. Therefore, the 

performance strategy for the situation on the threshold of crisis and the operational strategy 

for the crisis situation were recognized as appropriate. A sustainable management strategy 

for the allocation of current and future environmental resources in situations on the brink 

of crisis and a strategy for adjusting current laws and views towards the environment and 

environmental foundations at the country level and correspondingly at the level of Torbet 

Jam were proposed for crisis situations.
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�L!��1� �= ��  5���O , 7� �5�� �= V��1 �� ��L!�����O� �� �� ZB�- �� "� "#3�� ,� &) "� ���)( ���� ����
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 � -  ���� �������)1397 :19F22.(  

"#!��� ��5� �)� �1)��� [� ����  �$� ;)� �1< �= �� �� ���� ��� ",�11� � ,��&�* ����� ! � ��� �� �� (�
W$�3 �� ���� � /E&% ���7'���� � /E&% W$�3 .��� ,� � �!� R�3 "� ��������1  M��2022  "� "�

,��� R��H>�� ,�[5��� ���4 (�2  ��� �� "� ��� ��5� ��3  5#1180 � �� ���7' ��5� � &� Z�� �� �5/34  ;�4� ��
133  M�� �� "� ��� �B�
 �� 2�� .���� �� - ��7'2012  ��� ��134  ;�4� ���5�114  M�� �� �2008  2�� ��149 

 ���#� Z�� �� ��5�9/76  ;�4� ��67  �3�� �� - ��7'-(https://epi.yale.edu/epi

results/2022/component/epi) ,���7< �= ��� 2�� �� . ��7' (�)��5� "� ���� M��66  W$�3 �� "�4�
���� � /E&%�� [� (�)��K  #5�� .��� "#3�� ,�[��' �!� �����K � M�X� �� �� ���� ��� �� ��4  ,�11� �1

�� ��� �� 2�� � �!� +�*�4 � ����!� m' ��O-�,��� (� '� � �
� = �� ��� (�����* IC� "� ���� ���� * � �)
��)�k! .� � ��&% �)�+K������� �7'�4")� �= ��OA� 2�� 0���4 .��� �#B�� (�) �� �� ��5� ,�1�K (�)
IB�<��� �#�1� (�)�� � "1�L) * ����� ���� �������) ��� �1)��$ ��+��� "� � � �)��$  �+��  �1389 :23 .(  

� ��5� R�OB�� V-�� 0�' �� 4 @5$ � 0 + ��#� 73 ��1)���#�� �- 3 U�1' �� ���� $ "� �(�A� ;����
, 7��� (��� ��� [� ��OA� ���'� �O��= V��1 �� "���,�11�) ��� "#!�� (�Lashkairpour & Ghafoori, 
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E^����� ��1� ;�4 ZB�- �� "� ��� �K (���+ 0�' �� 4 ��#� 73 ����(J4� #�� 2������ (�)� � ���

� �)��.��� (��K�� (���� � d1 2�� �� "� ,�5� 0�w�� (��$�� I)�J* ��#� 73 2�� �� �K QZ��1# (�)  
  

28��93 :��;�3 .  

 ��� ;1�� ������ ��1� � ���� �� [5)�J* .��� ,�5� 0�w�� (��$�� I)�J* 0�' �� 4 ��#� 73 ����
�� ��� � "� L� +������  #���* @� "� "� �5)�J* R�OB�#��� ��� R�OB�� � "#$�� * ��#� 73 2�� �� ���� 
��#��  [�� Y�� ��� ���� @��L�  A�
 I)�J* j�A� "� ��#� � D��  d1 �� "� ��5� (�).����� *  

���7') ���! % � Z�/31401,�1�K "� (�� ���1' ���� $ ��#�� ���� ��� ��OA� (��[�  Z#/ �� ,��G#��
 ���������1�LIPSOR "#$�� * ���1' ���� $ ��#�� ���� ��� ��1�K ��OA� "� ��� ��5� I)�J* 2�� P��#� .���

.� "� 0��� 0�� V�� ��OA� ��I�* ���� ��� �� �7'�4 �� @�  ) "� "'�4  #7� ��1�K  ��m4 (� � .�3 �1��
I�*���,�� ��:+ �xy4 (�)�� �)��$ �5+� � � ���!�/3 ��� @� >-��
 "� U�<��7< 2��  [�� V�� @� "� ����4

 .��3 ,��� z�� �����  
"#6�K�� .) �� (�����* � ���� ��� .�)�G�&4�
 ,��� 2�� �� ����1  ����/&) �(2022)  (�����* ��� � ��

�� 5�* �� 74  73 �1&3�)�� ��� �+��BK �( 73 ��O&' �3� �1�� (��E� (�) � �O��= V��1 �� �� ���
����I�* (�)����1� ���7��� � �! O �� , �9 � �����f� (�� {�) "� ��� � ���� � �����13 �� �� 74  73

D�$ (����1�"��1�� � ���I�* �B�?�&� �1���B�1�� ( [�� I)�J* ;��*  � .��3) ����/&) � .�d%1400 D�� �� "� (
�� �� � (��#$�� R|��O0 � �� ,��G# ��L!�Smart PIS  (�����* "� ����#�� (� � "� ���� "w�#� 2�� "� ��3 0�w��

W$�3 "� ���� L� �4  73 �� �������� (�).��3 (����� "'�4 ����  
( /5B(��G9 � ��*2 (2011) "OB�� ��"� (� ��� � Y�� �!� UK �1�� �� �  �xy4 �K  � ��G�� UK �, G(�) 

�1�� �� �3� �� 4 0�' (� � @� ���� ,���� "B�� ��� "#$�� * � ���� ��3� "� ����� �� 4 0�' "�>�B� `��� 
(����5� ��&)� >��- �7'�4 .���� ��#� 73 2�� �� �� ")�(�) �"#3:+ �3� V� � ��O&' ,� &) �� D #�+ 
(����5� �A�C4 (� � V��1 UK �1�� �� �3� 2�� �� I��L!� R�3 "� �� ��,� ��� .I��L!� ���3 (�A�C4 KU  ��
� �� @� ;�:m4 , G� .�� [�� (�� �� �1�� �� (�) V��1 UK �1�� �� �� ��4 ��5! �� - ,��� "� "� I)�� Y�� 

UK �  4�� ��3 ��G�� UK �1�� �� �� I6�(�) ��&% �3� ,���w�� ��� .� ��K�����3 "� �E% �EH� �!� 

1. Hatami

2. Lashkairpour & Ghafoori
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���3 Y�� UK �1�� �� �� M��(�)  �$� "� �� �3�� �UK ���� ��! } ��  4� ! � "��� �� ,�<�) ���� ,��� 
���3 "� ;�:m4 ��L� ��  4� ! ����� �O��= �K,��� �) ��� .  

  

3 .����#  �
<#8��93  

3=1 .���� ����	�����  

.) �� ����* ����� ,�[#��� � ���� (�����*,��14 (�)���1� ��G�� � �f� �� (��� �B�
 �� 2�� .���� �#��� "� �
, 7� ��  xy# �#��� (�)���1� �f� � (�����*�� (��� ���� � "���4 R�3 "� �O��= �� ����� �� #�+ (����� ���7

��= .��3 ")� a��� � ��O-�� 2��  �$� (�)����� I1� ���� ���  �� � �� "#! + >/3  ���)Adams, 

2006: 402(  � ����H ?�� �� - �#�1� >>��% ;9�9� � ���� �#B��� �#B�� �92&w�� �2&� �L�� (�)>�E�4 ��) �� +
, �9 � ���� ���  ~ #5 v�) @� "� ����#�� (� � ��5� ��� �)�Bates, 2002: 469) .(.)�� �+��14 ���

 ��1� � ���� ���������� ��1� ��� ����� ,� �  �:*��L� + �� ���Kenny, 2002: 127) .( i1' �� g*
 ����* � � � (����&)R��- ���)� ���1&5���� ���
 @�#�E*�?h,�+��� �(�)  "� � ����� ����* ���� ��� �� �� ��$

���+ +�Z� 64 � �)"#��$ � (�) �� "'�4 �O��= (���� �� #5 ( �� .���"��&� (�  �) ��#�� 	�� "� "'�4"# (�
 M�� ��1983O'�! �;  �#O1HM�*�� )1984(x��
 �; >���� < )1986�#�OA� (  ����K ���* �4 ����� ���  � ��1�

������  �� -  [��/� �� N��4�� ������� R�%�A� ��� � "� � �� �[ � ����(�)���* ����� V��'  � �K����� c� � 
Dalby, 2017: 238).( ���� ��1� ���� ��)� ;1980 "� �!�� ���� �O� . 2��� ��#�E[�� �� ��� 2�#�6� lf�H

 �/� K ����K �  � ���� R� ��m4 ���&) ��
�� ��� � "� ��� (�)���* � ���� i1' ���&) �%�&#'� ��&3
V��1 "� ����#��  �  � �O��= �$�� * Floyd & Matthew, 2013: 15).(  ��1� �� ��4  	
�� 2� #5�� V-����

���� �� ����9K�� %�A�  ����� �+��BK � ��O&' ���&) �4���� L� &# ���� (Buzan, 2007: 76)  �
������ ���&) ��
�� "� P���4 "�  ��m4 V��1 ������ � �3� (�)� � 2�� �4 "�	
�� "� O��4;  �� �����*

	��(�) �����3 @��L� ���� )Dalby, 2015: 233.( "�5� � �*��� �� j�A� 2�� "� "'�4 ,J�� a����-� (�)��
 ��&)� �� 0��K� �����$ � ���L�3 "� ������4 2�� ����� (���
 �4)� �� - ��$  �xy4 ��4 �� ���7' .d� � >E&B� �

)Barnett & Adger, 2007: 641 .(I)�J*  #5���) � ��5�)�1���� ��1� "� �b|�&O ����  �� � >��%
"1���%�&#'� (�)  F �����.)�� �+��14���|�  � ������� ���� �E% ����� "� 2��k � 0�7G 2�� 2�� � ���3���� 

Hakala, 2019: 24) .(�"��&� (�   I����*( �+���)( ���� ����@4�� � b��&% � �1#��� �E�%���  >��%
"� � �[1) ! � ����� >��% �� Z�� 4 �� ���� ��1� ,J���1#�) ������. ��/
 ���&) (���� �3� �(���

R '�7 ��f� ���O&'� V��1 �� 6#�� , �9 � �"� ����4�11����74 >��% ���1%� ���� ��� Warner, 2010: 

671)( ���� ��1� �� (�' ����� �[�Z��K I��L!� � ��1� (� � (���74 "� ���7��� � � �:* ��w1�� ������ (
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Adger, 2000: 348).( ���� ��1� �� ������B�O! (�&% �9 ;w�#� "� ���� ���� � ���)���74 � �%�&#'� (�)
� I�* �1�� ����� ��d� (�)���74 �� "���C �� � �1#�) (��X#-� �����/&) � ( )�=) ����1401 :32(�)���74 .( 

��������  (�)���*"� �&�C#���� ��/ @� �� �E� R��H�� � "����41�?h (�)����* `� = �� �@�#�E*  �
"�.�C#� �9 R��H  "���[��/   �) ��3  ��� �)Benzie, 2016: 18( ��� 2/& ��1� �� ���� ��� ����* .

����� �� ��� �� ,��G#�� "� (�)���74 � ��5! �� 0��4 ��/
 (�� �� ( 5� V��' � �)) ��w1��Deudney, 

1990: 465.( U�<��< j�� 2�� ��� 2�#�6� (� � (��:+����� (�� ��1 �� �2 �E��� �3 l � 3�K .� 2��  � �)���� 
���� ��1� I6� "� ��4  R�%�A� "� �������&#G+ �� ���$ �%�A� ������� @�4� ��� (��% (�). 

�� "<��c/� � �
�� ���&#G+ "� ����� (� � �2�� ��1����� ���� ��1�,� + �� ����5 "� ���� ���� \E#6 (�)
� *0�7G "� `� = 2�� �� � �$������ 2���4 � (��� * � �)��� �) �� Z��1# (�)��OA� ���� �����$�� * 

)Oels, 2013: 19 .(� �M�
 2�� �� ,�)�5 ���4 ����� ��1� 0�7G "� � ����, #�+ (� (� � (�O��1<� ��� 
(����� � ��� \E#6 >��%.�  ��(�)��#�' ���� ��1�����  "�,� +  ������ ��'� \���O4 :,� + ��6�  "�

�B��� ,���� ���D��L+ ��  #5�� � ���3� ��&� ����� (�)� ����  �������  ����* �)��5� ��1� "� ��
�����  2��  ��� ����V-�� �1� �� "����� +; `� = �� ,�3��w�� Rf/5 �� ���� R� ��m4 @��f� ���� ���� 

 ��1� �� �� �)��5� �EIB�< ���"� �� �1�Schilling, 2017: 112)( . �0�� ,� + R� ��m4������ ���� 
"����74 ���1%( ,� + � �� !� (� � �� - "'�4 ��� �)� �1)�)Barnett, 2001: 8.(  2���� ,� + \���O4  ��� ���4

�������� ���� . 2���\���O4 ��� L�� ���� ���1#�)� ��� "� ���� "� �����  d��� �EH� V'  ���1%� �
"'�4 � ���74 � R� �$ (�� �� L� &4 �)����� (����  a��C �� �� �E�� �� - ���7')�1� (Booth, 

1999: 314; Floy, 2008: 52). �"��&� (�  �[#G3K .#������ �� �� - "'�4 ��� �� ���� ��� �4��
 (�)
�)�1� Haigh, 2016: 54).(  

���� ��1�I��* �� �3�� ���+�� (�)���$� "� D [� �� "� ��� �#�1� R�OB�� �� �1��� ���
 ����� (�)
Z��K � ��������� ��#��� (�)���1� ( �:*0��"� �K �#�1� (�)���* ����� ��� � �) P��#� � (� � I�� + ,J��

����� ���� (�����*  � �K"� ��)��L! ��=,�1,� #�+ ��O�� (� ���� �������) ��� "#! + ��$ "� (�1390 :88 2�� �� .(
���� ��1� ���"� ����.)�� �1�K � ����k! F ����� (�)�
�� ��1� ��O�� �� �/� ���1%a��C �+��14 \E#6 (�)

I��* � ����!� m' ���� �������) ��� (� � �4 �E� �� ������ (�)1397 :30� �� .( ��3 ,� &3 � "� ��B�� "� D [
���� ��1�"1�&� ��������� (�)���74 ;�|�O! (���, � ���� (� ���� ���&4 "� "'�4 �� "��*�� (� �� "� �

"GB� �� ����* ���� �� - ������ (�)(Barnett, 1999: 60). ,� + ��� !� �+��K R� ��m4  �� � �� V��' � �)

1. Buzan 

2. Veer

3. Wilde
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����� �� - � �����K 2#! [���� ��1� ��'�  �  }�� �U�E��� R� �xy4 � O �� �) .��� �����B���1  ��1�
�������74 �� ����(  ����� (� � .�C#� �9 � .�C#� \� O4�1�� (De Grenade, 2016: 18) � "�"  Z� 64

������ ��w�� � (�) ������ ��w��.(Koff, 2016: 677)  
  

3=2#$�3 >��%� .����� ����	 �� �	������  

���� ��1� �� �������* �)�[5��� �EH� Z4�/ �����13 (� ���1� 0�7G �� ��4  (��E� I� * ��7< ����� 
���� :��� l � ����1�  �xy4 (L�< "< ( n(���74 V�1) ����:+2� ��w��  �xy4 �(L�< "< /��� "<  � ( ���3

 n(���� -)3 �xy4 j�� "< (� ���* ( n(���74) ���K4 � �)�������) ���� "��[<  �xy4 ��w�� (»M�����) .(« 2�� ;��*  �
���� ��1� �)�[5��� �EH� Z#/ P1* �( d� ��O���+J��  � L� &4 �� ����"#!�� � �)�K (�)D�� ��) � ���13

� ��� � � �����13 �(��C#�� �������:���3
1. V��1 ���&� Z#/24�� :( �+�� � (2� �3 UK "��&� (� �)  �:*���w4 V��1 ���&� N��� �E$�� \E#6 (�) 

2���K �����* � R�3 ��� �) �EE&B�� ��� � �� (�).�1�  
2. V��1 ����� ! Z#/3.)�� :( �+�� � (, �9 � �G� �a�&B� �1��)  �:*�����w4 V��1 �+��14"� ��E$�� (�) ,J��

i1'�� � �� �E$�� (�)� �.�1�  
3 . �&�E-� D +� Z#/4���� R� ��m4  � :.) � �� "#��$ � ���� I1� 2�� (�)���* � ����� ��O��= �51�

2�� ��1� (� � >��C#U�3K � (��X#-� F �%�&#'� ;O��4 ��EE&B����� L� &4 \E#6 �
��� �� �%�&#'� (�).

4������ ��1� Z#/ .51�  � ���� ���  �xy4  � : � (� ! ��»0� ��� « ��1�) �����* ;O��4 �� "� ���� L� &4
.���� �/��L� N��4�� (, �9 � �#��1' >?�� �,�!� �D��K � �3��7� ����:9

5�O��= (��f� Z#/ .62��) \E#6 (��f� (��X#-� � �%�&#'� (�)���* : ,J�� L� &4 �� �� (, �9 � >�� �,� B
Z��K  �� ��! } � ( �:*0�d� (��+���B��) \E#6 �%�&#'� (�)� ��� � (, �9 � V��' ��) �1�)Zapolskis, 

2012: 113.(

1. Dolby 

2. Resource Scarcity School

3. Resource Abundance School

4. Climate Change School

5. Human Security School

6. Natural Disasters School
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41�� .,�-�� ����! 

4-1 .,�-�� 1�� �ABC  

���� .���� (� ���� ��)�  A�
 I)�J*,���"��6��#� D�� "� (R�%f=� � ,���) ���� ��� (�) "�
�X) �5��&�* � (�
I� * �("�� , 7� �� � (��#$�� >�E�4 � �G�� F �&� ���� 4 � /��� �� � (��K� + �� ( �+0 ���L!��) (Micmac 

�Scenario Wizard  M� �FARAS  V��1 "� "O'�  �� ��#�� ��� QI�* I)�J* �� .�! + �� - >�E�4 ���
"��6��#�.7 �(����� ��1�  � ��:+ �xy4 >��% 2� 44 ��#� 73 ����� "�
�X `� = �� � �����13 0�' ��  �

"��&� D�� �� "� ���+ �$�K ��H ��3�� "��� R�%f=� j��3� �4 � ���3 U�6#�� �1&!�) ( �+ �� .�3 ��� � �)
I� * �O� ;E
 `C� ;��"#$��0 � �� � .�d14 �R� x� >�E�4 g� 4� ZB�- �� (� ��L!�Micmac   N��4�� ��L�

��
 �� �) �m#"�  �m# �G) � �����13 ��+ �$ ���4 "=��  � .���3 �����13 I)�J* (��E� (�) �m# ���1%
 �m# ;��*  � .�3 "#! +  d��� (��E�  �m# �G) (� � �B�
 �� j�&w���B�
 � (��E� (�)K \E#6 (�) �

I� *"��"� (�! + �� - `�C�4 (��K ;O�' ���#$� �� � �
� = �V=�C# R��HI� * .�"��>�&/4 (�)�3 �� ,
0 � ��L!�Scenario wizard  ��#�� `� = ��Ensemble ��� .�3 ����I� * "� �)�"���C R��H "� "�� (�

 2�� ���%� �� �) �m# 2�� N��4�� ��L� � �'��3-  �43 ���� ��1� (��� ! (�)����1� ��� .�3 ,��w1� ����
 � �����13 0�' �� 4 ��#� 73>&#� �� Z��1 (J4� #�� 0�w�� � .���3 >�E�4 (�- (��+��� �� (�)����1� 2� 4

.�d14 (�)� �)�� .�3 .�d14 �K �� Z��1# (�)� �)�� � 2���4 ����1�I� * ZB�- �� ,�3`C� ;��"#$�� � .�d14 (�
�d14 (�)� �)�� ��H �� ��1�&=� 2&A �4 �! + �� - I)�J* (��K ;O�' ���#$� ��. "� ��+ �$ >1* ;��*  � ,�3

"�4��K (�1� M� �� �) FARAS M� �� >H�
 P��#�  #7� I��&� (� � .��3 "#$�� *FARAS� 0 � �� ��L!�Excel 
"��3 "� ���7��� � �3 ,��G#�� ����&� �
� = (� ����� ��1�  � ��:+ �xy4 >��% (����#� 73 �� ���� �� 4 �

 �)�� � (J4� #�� � 0�'0 � ��� �� �K  �  x� (�)� ��L!�Vensim .�3 "#$�� *
 '�()1 .`�C�4 (��K ;O�' R�X65

+�) �� , ���- 
 �� ��� )� ��. $/ ���012�� ��. $/

�����- ��(3, �445, 6�78 ��012�� ��(3, 

0�' �� 4 ��#� 73 (����� ! 4 
����� (��!� m' 

 �a�� ��� 4 ��� 74
����$ ��#57� ��73� 

�75 ���� ! �  
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Table 1. characteristics of the research statistical community
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Figure1. the study area 
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Table 2. Variables affecting environmental security in Torbat Jam City
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Table4. State of the interaction effects analysis matrix
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Figure2. the scatter diagram of the research variables and its position in the influence- affectability axis 
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Table5. possible states of key variables affecting environmental security in Torbat Jam City 
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Figure3. table of scenarios with strong and possible adaptation to environmental security in Torbat Jam City

  
��&) >/3 �� "� "��+3 ��OA� ���O4 ��� ,�K  [��  � (��� ���O4 �� �� �� ;��#�K �� � ��� �� (�)
��OA���OA� 2�� �� .���� ( 4 � 2/& (�) �B�&#
� (�)25/31 � �H�� ���� �25/31  ��� �� ;��#�K �� �H��

75/18"&�� �H�� �U�E�5/12 � U�E� �H��25/6 "#3�� �� -  �#��� ��OA� �� �H��.���  
  

6,�-�� R���# .  

6=14�
J .�$S ���$����� K�B�� � ����  

�K (�1��&) "� D [� �� �� (�- (�)����1�� �),� + �� @�  ) "� � � .��C4 ,� + �� "� ���4 >�3 �)
��OA� �� ���)����1�,� + 2�� .��� (��E� >�% �G) "� N��  �B�&#
� (�):�1#�)  �� l 3 "� �)  

"&�� (�)����1�M�?��� � 2� #7� � ,��� 0�� � M�� (����1� >�3 ,� + 2�� :U�E� � 2/& ��� 3 2� 4
U�E�/54 �� 0�' �� 4 ��#� 73 ���� ��� (��� ! (�)����1� 2� 4� >���1 �3�� � 2�� M��O4 .�)� V

, G� ;�:m4 � �1�� �� UK���� >�� ��7 ��1�� �� (�)�����  �L�  "� ���� (�  ;C�1 ;O��4 Y�� ���7�
@5$ �"<��c/� �� ���B����OA� �� ��O&' �3� � �*��* (�) �� .��� ����1� �� ,� + 2��  � .��
 (�)

U�E� ��� 3 M�� (����1� ���6� ,� + Q����1� �� 2�� I)�� � �&�E-� ��� 3 ���7� �� M�� (����1� .���� ( 4
�#� 73 �� �)� +L����OA� ;�C� �� � ���� R��G4 0�� (����1� �� 0�' �� 4 � .�1#�) ���/� �)95  �� �H��

��OA� �2�� ��1� .�����  ��m4 ��E��- ��'� ��� 3 "� D [� �� � �1#��� ���x � �����* �)����1� 2��  � .��
 (�)

 [
 D

O
I:

 1
0.

20
22

/h
sm

sp
.2

7.
1.

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.1

60
59

68
9.

14
02

.0
.0

.5
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

23
-0

8-
29

 ]
 

                            18 / 29

http://dx.doi.org/10.2022/hsmsp.27.1.4
https://dorl.net/dor/20.1001.1.16059689.1402.0.0.5.1
https://hsmsp.modares.ac.ir/article-21-65975-fa.html


������ ����	
����� � ��� ����  
  

121

���� �����  �  !"� #��� $����%�&�     ����27 ���	
 �1 ��� �1402  

���� ��1� �� �)����1� �� ,� + 2�� (�)����1� �0�' �� 4 ��#� 73 ���� � �C! � �1#��� (��&#%� >��- (�
"�� �(L��,�4�� (�).�1#�) Z��1 2/& ��� 3 2� #7� �� ��'� ��OA� "� "'�4 �� R�  

 �� "� ��� 0��7< � 0�� (�)����1� >�3 ,� + 2�� :(��� �� � �� �� ;��#�K ��) U�E��� (�)����1�
.�3� �.�E-�  ��m4 ,� &) "� "<��c/� �� �� ��3 i�������� D #�+ ���O&' �, G� Y�� I)�� ����� (�)

,� #�+ \�= �� ��)� +L�� ���� I��L!� ��1�� ����OA� �� (�"&�� (�)�� �� ��� 3 �� ���� �� � ��� �� 2� !K
"� �)����1� 2�� .����� �� ->&#� ���1%"� �)����1� �� ,� + 2�� U�6#�� �E% .���3 U�6#�� �)����1� 2� 4�1% ��

����1� 2� #7�.��� �K "� N��  R|��4 ���� � ��'� ��� 3 �� �K  #5�� ����6&) �>&#� (�)
  

6=2�' �� >����� ����
��	� � �9�	
��	 ����� .  

I�* (�)����1� 2���4 	�� �� .7 ;E^���� "� ��� �K �,�1�K (�� �xy4) "H % ��  A�
 ���������+ (��:
>&#� (� � �1���#� 4 "#3�� Z��1 (�)� �)�� �(J4� #�� �K ��$� ! "� � ��$ (J4� #�� 2/& (����1� 2�

"� (��� �� � �� �� ;��#�K �� (�)����1�) U�E��� (�)����1� �I)�J* 2�� �� "� �w�K �� .�13�� ���1%
>&#�����1� 2� 4(J4� #�� ��715�* "� "��� �� ����3 "#$�13 2/& (�) � �)�� � Z��1K �� Z��1# (�) F �

� U�E��� ��� 3 �� 0�' �� 4 ��#� 73 ���� ��� �� M�O! �|�^� "�"#$�� * F �� �+ I�* �� �1���4 
�(J4� #�� 2�� .��3R���% �)  :�� ���  
6I2I1�� &� A2��-� �� J�� 
 #K,� �-� .QI�* ��� �� ;��#�K �� ��OA� Z��1 "� ��J4� #�� :(��  ����L+���
�  D �:* >��- (�)� �)�� .��� (� /E&% Y�� (J4� #�� ����� �� - 0�' �� 4 ��#� 73 ���� ��� �|�O!

R���% (J4� #�� �� Y�� 2�� (� � :�� ���1���� (�)���1� �� �}�G
 V�' �1� (� '� � 2���4 . �� ����
 n0�' �� 4 ��#� 732#� 73 �� 2��� ����� 73 ;�|�^� ���G#�� D��K ., 7� �� 0�' �� 4 ����1 �� (��� � V

 n���� ���3 n���� ��� (������ � ���7� ��}�G
 .4, 7� (� � Z��1 (���1! P�� 4 . ��� �� (��� �
 n����5���� ��1�K � ���1� V��1 W�X64 �����* �� �� . n����6 n�O��= V��1 �!���) �� ( �+�E' .7 .

 (�  ;C�1 ;O��4 Y�� ���7�I6�  [�� �� 0�[&) � ,� &) 0�' �� 4 n��5� (�)8 2�� � I��K l = (� '� .
.0�' �� 4 ��#� 73 ��  

6I2I2�2� &� J�� 
 #K,� �-� . ��1� (��� ! ,�1�K R����1 �� Y�� 2�� Z��1 �4��E&% (J4� #�� :
����(J4� #�� (� '� � 2#3��  d��� �� .��� 0�' �� 4 ��#� 73 �� ����3 (�) ��� �� ;��#�K �� ��� 

R���% (J4� #�� �� Y�� 2�� 0�w�� >
�  :�� ���1 ���� ��� �� ��+��� � v�G3 �R��1E� v��)� 2��O4 .
 n0�' �� 4 ��#� 732 �� 4 ��#� 73 �� �#��� (�)���1� � ���� ���  � .��
 ��� 3 � ��� `�&% ~�� .

 n0�'3w�� � � �#��� (�)���1� �1�% ������� .,���* 0� 2�� (�)� �)�� .��� ,�3 2��O4 v��)� I6� x� (���
2��O4 v��)� �56� x� (� � �4��E&% (J4� #�� �� Y��R���% ,�3 :�� ���1,�+��� � 2����- >��O4. ���1� (�)

 [
 D

O
I:

 1
0.

20
22

/h
sm

sp
.2

7.
1.

4 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.1

60
59

68
9.

14
02

.0
.0

.5
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

23
-0

8-
29

 ]
 

                            19 / 29

http://dx.doi.org/10.2022/hsmsp.27.1.4
https://dorl.net/dor/20.1001.1.16059689.1402.0.0.5.1
https://hsmsp.modares.ac.ir/article-21-65975-fa.html


 

������ ����	
����� � ��� ����  

122

����27 ���	
 �1 ��� �1402   
         کاویانى راد و همکاران 

���� (�)���1� � ���� ��� "� ���� n0�' �� 4 ��#� 73 Y�� �� �K Z��14 "� � ��5� Y�� �� ����2 .
[��������� �� ( ���� (�)����� �$����� � �1� !K��� ���'� �������� (�) n����3 � ���7� .

 n0�' �� 4 ��#� 73 �� ����� ��[1) ! ��%�&#'� �(��X#-� (�)��#$�� ���C44Z��1# . (�)��#$�� (���
��B�O! �� 0�' �� 4 ��#� 73 �� ����� ��[1) ! �(��X#-����� (�) 2�� �� ���� � n��#� 735 ��64� .

"O��4 ��X#-� � /���.��5� �E$�� ����� �� � +
I� * ����* ��`C� ;��"#$�� ��H ��� � 2&A �4 �! + �� - I)�J* ��+ �$ ���#$� �� � �3 2���4 (�
2���4 (�)� �)��"�4� "� ,�3�K (�1� M� �� �)FARAS  .��3 "#$�� *

 '�()6 ."�4��4 (�)� �)�� (�1�2�� �� �� ;��#�K �� ��OA� (� � ,�3(X)  ��� �� �(Y)  M� ��FARAS   

� �)��  ��  ���   ���

���7�  

"�4�  

���� (�)���1� �� �}�G
 V�' �1� (� '� � 2���40�' �� 4 ��#� 73 �� ����  X1254/0  084/0  3  

0�' �� 4 ��#� 73 �� 2�� � I��K l = (� '�  X2289/0  096/0  2  

7� ��}�G
���� ��� (������ � ���  X3 165/0  055/0  6  

I6�  [�� �� 0�[&) � ,� &) 0�' �� 4 ��#� 73 (�  ;C�1 ;O��4 Y�� ���7���5� (�)  X4 190/0  063/0  5  

, 7� �� 0�' �� 4 ��#� 73 �� 2��� ����� 73 ;�|�^� ���G#�� D��K���� ��� �� (��� �  X5 213/0  071/0  4  

��) �� ( �+�E'�O��= V��1 �!�  X6 143/0  047/0  7  

���� ��1�K � ���1� V��1 W�X64 �����* �� ������  X7 314/0  104/0  1  

, 7� (� � Z��1 (���1! P�� 4���� ��� �� (��� �  X8 132/0  044/0  8  

"O��4 ��X#-� � /��� ��64���5� �E$�� ����� �� � +  Y1221/0  079/0  2  

Z��1#��#$�� (�����B�O! �� 0�' �� 4 ��#� 73 �� ����� ��[1) ! �(��X#-� (�) (�)

������#� 73 2�� �� ����  

Y2187/0  067/0  5  

,�+��� � 2����- >��O4���� (�)���1� � ���� ��� "� ���� ���1� (�)��5� Y�� �� ����  "� �

 0�' �� 4 ��#� 73 �� �K Z��14  

Y3234/0  084/0  1  

 ���C4 � ���7�0�' �� 4 ��#� 73 �� ����� ��[1) ! ��%�&#'� �(��X#-� (�)��#$��  Y4190/0  068/0  4  

����� �� ( [�������� (�)����� �$����� � �1� !K��� ���'� �������� (�)����  Y5213/0  076/0  3  

 Table6. ranking of the developed strategies for the situation on the threshold of crisis(X) and crisis(Y) with the FARAS 

model 
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 >/34"�4� ����&� .2���4 (�)� �)�� (�1� �� �� ;��#�K �� ��OA� (� � ,�3(X)  ��� �� �(Y)  M� ��FARAS 0 � �� ��L!�Excel

Figure4. ranking chart of the developed strategies for the situation on the threshold of crisis(X) and crisis(Y) with the 

FARAS model in Excel software 
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Figur 5. Simulation of factors affecting environmental security in torbat Jam city and strategies and strategies affecting 
it in Vensim software environment 
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