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Throughout history, human societies have continued to face dangers and have 

always suffered harmful effects. Environmental hazards are occurring not only in 

terms of number but also with an increase in diversity and amount of damage, 

especially in susceptible areas. Close connection with the environment, 

deprivation, lack of awareness, and preparation increases the vulnerability of 

coastal areas. However, they are inevitable phenomena and the only way to deal 

with them is to manage them. One of the approaches to facing environmental 

risks and crises is resilience. Mahshahr Port is exposed to various types of hazards 

and is in a highly vulnerable condition, and it is necessary to measure its 

resilience. The purpose of this research is to analyze resilience against 

environmental hazards in the 5 regions of Bandar Mahshahr. The current research 

is practical and descriptive-exploratory in terms of methodology. The tool used is 

a combination of researcher-made questionnaires. Questionnaires were distributed 

and completed in five areas of Bandar Mahshahr. Pearson's correlation coefficient 

and linear regression statistical tests have been used to analyze the relationship 

between factors affecting resilience. For descriptive items, the statistical methods 

of mode, median, mean, variance, skewness, and kurtosis have been used, and for 

weighting and determining the factors influencing resilience, multi-criteria 

decision-making methods (fuzzy hierarchical model) and ranking of resilience 

indicators have been used. The Waspas method has been used in the five areas of 

Mahshahr port. The results of the general state of resilience in the studied area, 

which is a function of its component indicators and variables, showed that the 

obtained average is lower than the average. The main reason for the poor state of 

resilience in the studied area can be attributed to the weakness of economic and 

physical indicators. Based on the weighting of the economic index, it was ranked 

first, which has a direct effect on resilience. The ranking of regions showed that 

Region 3 has a better situation than other regions. 
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��� .R�� �%E� �C� (��  9��|� C�21 ������ j�&E
�A
	� ��E� 
����E %&�
�A ��  �%E ������� ���(�� 
%&�

�;��� .R��  
��6� K(�)*� ;B��R � ���(�� 
%&�� %E��;B� .�R 
�BE�� j����� ���(�� 
%&��  !��1395 �
  �� �����140831� ���� ��%E%� .	X 5�5�V C"5 ���&���* ��%;5	? ���A"A !"��� >78 �,H&� uH� 
� �%E384  ���

�� %E����
 .�	 �	"S�( �5 �
"� �A R��S 
��N K\&� �
"� ��hh:�� � ����&E
�A �|� C� ������� ���	% R��S 
��N. 

�*	��	 ��� ��+6 _�
 C� ������� ��� R��S 
��N K\&� �
"� ~�7���A  �� ����� �A856/0 ��  C� ����� �"d � .%E��7/0 
�� %�	�5 �
"� R�� .%E�� 

?�%D1 :FG�� H��1��: "�A)I �&��*�J�2 �� �=��K ��0� "�
��$�= �$�01 "��I  

FG��6
�� �� ���A<=� ��0� "�
  H��1��: "�A)I L&�M  

"��N<E�  768/0  

����<D�  826/0  

�B��� 4O&P  783/0  

>:  865/0  

�<5�& �
" 6
��  

�A�Q02 ���I 

������X �	"S �� ���� �U�B��� gM�E ��( �	"S �%&(�  ��(r��"= 
� 9�\� � ��%�� 
� RA
�������� � RA
��� 


� RM�� ��(C���C� ����� ��"BU K��� � �(�S6 ����� ��8�:�  �FI�5 
� R	"xU �B�
 ��( �PBA �� F	�B5 -

(����� L"�) ����
 �� �� C� ����� �	"S �	�� X������ �A �+�= 
� �%E��  X������ X	����� .R�� �� C� ��BA �(
�	"S �� ><;��  ��(FI�5 
� R	"xU �B�
 ��( � �B�
��w �C� ����� ��"BU K��� � �(�S6 ����� ��8�:�  ��

 X������6/3 �� �	"S �� ><;�� X������ X	��BA � %E��  ��( 
� �%��� �� F	�B5��E ><;5 j�$=� �  X������ ��2/2 
�� .%E�� � � %����� "S �(	� ��  �A3 �� �%E�� %�	X &;�� ��� �A R��	P �� � �� �%U� %&E�� ����� � %� .
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�	"S  �A ��(2 �� �� �� �%U �� P	��� �A R�� �&;� X	%� �%E�� %&E�� �6 �  "S	� �( � � %� �A���� ��E 4 �� %E��� 
%�	X &;�� ��� �A R��	P � 
��d �%U ��� %E��. �+"d� �A ��S%� "S �B(	� � �(�X )2 �2- ( �� %E��. %�	X 

&;�� ;^� �A�R � 
��
"M�� !����� %&E���+"d .� ��B5� "S	� �( �A � C� ��BA0 �&� �� �� %E��� %�	X &;��  �A
���� �["8 �%&(�� C"5 T� ��"�	? � �d RB� ��� %E�� �6 � R7v� �A �( ���� %&�$(  T� ��"� ��["8 �%&(�

�� R��
 RB� �� ?	C"5 .%E�� �A�S%� ��B5� "S	� �( ��� �&�� �� %E��%� .	X &;�� � 
� �A	X "S	� �(�  FIE
C"5	? BA !���� %= C�� ��5"A ��BA .R�� �5	X � �����	X ����C� ���� ��h�M�� �� �%E	X "S	� �(�  �� �����1  �5 

�� %E�� .  

 ?�%D2: �&0R �A�Q02 ���I ?�%D ) ����<D� FG�� "�
n=384(  
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5/3 3/3 6/3 5/3 4/2 7/2 7/2 2/2 6/3 7/2 X�^1��� 

4 4 3 4 3 3 3 2 4 3 �1��� 

4 4 3 4 3 3 3 1 4 3 %� 

2/1 1/1 2/1 1 1/1 2/1 2/1 15/1 2/1 1/1  _���1�

����� 

45/1 37/1 44/1 03/1 29/1 56/1 5/1 33/1 4/1 4/1 `1�&��� 

58/0 - 49/0 - 33/0 - 56/0 - 349/0 94/0 15/0 558/0 6/0 - 7/1 �^)0- 

42/0 - 46/0 - 68/0 - 2/0 - 46/0 - 1/0 - 7/0 - 45/0 - 4/0 - 6/0 - �R%�	: 

1 1 1 1 1 1 1 1 1 1 X&�<�: 

5 5 5 5 5 5 5 5 5 5 X&�<	�K 

  
 >,�3�&0R 4��M� a��R0<O�
 : ����<D� FG�� "�
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������X "S	��(� ��h�N� gM�E� �� ���� PBA �	"S %(� � R	�B= �+�� �� �� �� ����	� 
� �%E���+�= �A

�	"S �	�� X������ X�	�* ������ �A R�� �� C� ��BA �( �� Q�"�� %= C� ��"� �5  �� ><;�� X������ X	����� .%E��
 �	"S����	� �� �+�� R	�B= � PBA �� �� X������ ��  �	"S �� ><;�� X������ X	��BA � %E�� ��I�� � R���p

9
�$M ���7�  X������ ��74/1 �� .%E��   

 ?�%D3�&0R �A�Q02 ���I ?�%D : ) "��N<E� FG�� "�
n=384(  
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 P�%
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���K �
 

 

76/1 3 54/2 45/2 54/2 99/1 67/2 4/2 X�^1��� 

1 3 3 2 3 2 3 3 �1��� 

1 3 3 2 3 1 3 3 %� 

01/1 32/1 01/1 2/1 1 97/1 24/1 07/1 ����� _���1� 

02/1 76/1 03/1 4/1 1 95/0 55/1 15/1 `1�&��� 

5/1 05/0 - 14/0 45/0 15/0 8/0 1/0 27/0 �^)0- 

02/2 1/1 - 18/0 - 6/0 - 1/0 - 03/0 - 9/0 - 3/0 - e%�	: 

1 1 1 1 1 1 1 1 X&�<�: 

5 5 5 5 5 5 5 5 X&�<	�K 

  

 
 >,�4 4��M� a��R0<O�
 :�&0R "��N<E� FG�� "�
  

  

�	"S ���B5 X������ X�	�* ������ �A R�� �� C� ��BA  �%7+�A gM�E ��( �� Q�"�� %= C� ��"� �5  X	����� .%E��
������ �	"S �� ><;�� X������ �� �A��� ��%�� �  9�\�9�\� � ��%�� �A��� �� ������ X������ ��3/2 ��  � %E��
 �	"S �� ><;�� X������ X	��BA��B�M�� R���,� � R���A�( )� X��  X������ �� (... � X(67/1 �� .%E��   
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 ?�%D4�&0R �A�Q02 ���I : ) "%�)�: FG�� "�
n=384(  
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9/1 04/2 9/1 3/2 2/2 7/1 06/2 2/2 8/1 02/2 X�^1��� 

2 2 2 2 2 1 2 2 1 2 �1��� 

1 2 1 1 1 1 1 1 1 1 %� 

99/0 02/1 92/0 2/1 14/1 92/0 13/1 12/1 97/0 03/1 ����� _���1� 

99/0 05/1 85/0 46/1 31/1 84/0 29/1 27/1 94/0 07/1 `1�&��� 

84/0 92/0 55/0 44/0 73/0 43/1 88/0 52/0 94/0 74/0 �^)0- 

07/0 44/0 06/0 - 87/0 - 22/0 - 08/2 02/0 - 59/0 - 21/0 07/0 �R%�	: 

1 1 1 1 1 1 1 1 1 1 X&�<�: 

5 5 5 5 5 5 5 5 5 5 X&�<	�K 

 

  
>,�5�&0R 4��M� a��R0<O�
 : "%�)�: FG�� "�
  

 �
�BE !�%� a	��� j��� ��5gM�E � ��(���� �
��6 ��(K(�)* gM�E F��E �A ��B�) ��A�� K	��S ��(
gM�E � (������ � ������� (c��	
�� � 
��;� ]��G�� ��S%��A ���+"d) �S%&A��* K	��S ��( 
�%,� .%&E��
gM�E 9��B� FA ������4�5 �� �D"� ��( ����� �
�6496/2 ��gM�E ���B5 C����� ������ .%E��4�5 �� �D"� ��( -

A �<=�� �=�"� �
�6 Q�"�� %= C� ��B3 ��4�5 C� �A�= �A %�6 R��X�	�* �
�6 �
"� �,H&� Q�"�� %= C� �5
�� �;+�H��� �%7+�A gM�E �� O"��� ����� X	��BA � �U�B��� gM�E �� O"��� ����� X	����� .%E .%E��  
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 ?�%D5FG�� �A�Q02 ���I ?�%D : �= "�
) �1�Rn=384(  

���<D�� ��N<E�" %�)�:"  

987/2 417/2 084/2 X�^1��� 

3 565/2 2 �1��� 

86/0 87/2 1 %� 

677/0 545/0 78/0 ����� _���1� 

432/0 353/0 656/0 `1�&��� 

123/0  145/0 432/0 �^)0- 

18/0 - 245/0 245/0 - �R%�	: 

  

  
 >,�6FG�� 4��M� a��R0<O�
 : �K �1�R �= "�
6
�� �� �<5���:  

����;<=� ���I  

�&;� �H��
 ����� X��;5 ���� gM�E 
��  �"�C6 C� �%��� 
� F,�$� � ��$��� ��(t   .R�� �%E �������  

 ?�%D6 '0�PI L&�M :t �&0R FG�� "�
  ����<D�  

FG��  t 
 YB=

����;�� 
"��PI  

 ���A2

X�^1���  

95%  >K�E YB= '�;����  

X&�<�:  X&�<	�K  

U��0$ �� ���1 � ��%�� �� 4:��	� 8,4 383 000/0 .52/0 40/0 64/0 

'�V�� 4:��	� �� �
P�=� 4G�= 6,2 383 000/0 37/0 25/0 49/0 

'�V�� �
�RI  � 61�� ��0�� ���5� ������ P� 4,1 383 000/0 25/0 13/0 37/0 

W�: �K >&��2(�<=�� /01) �1�=� 10,3 383 000/0 53/0 43/0 64/0 

���5� X�K ���<�� '�V�� 9,1- 383 000/0 53/0 - 64/0 - 41/0 - 

���� �� 4:��	� '�V����P0�I "�
 3,7- 383 000/0 24/0 - 36/0 - 11/0 - 

'�1P �
�RI � �+�N�2 YB= 3,8- 383 000/0 23/0 - 36/0 - 11/0 - 

 �� '%1�� �K >&��2  �@�Z��2 [�O$� � 12,3- 383 000/0 72/0 - 84/0 - 61/0 - 

>,	2 �� 4&0\�� ��=� "�
��=���] 9,9 383 000/0 .61/0 49/0 73/0 

���@�Y1�0=� ������� �K �&���&�� "�
 3,9- 383 000/0 23/0 - 35/0 - 11/0 - 

 !�%�6  �"�C6 V	�^t "S	� �(� U�B��� gM�E� �� ���� �
  �	"S �� ><;�� V	�^ X	����� .%(� 
� R	"xU
FI�5� �B�
 ��( 9/9 F	�B5 �� ><;�� V	�^ X	��BA � �� �%��� 
� ��E � j�$=�  V	�^ �� ><;53/12- 
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��  .%E�� V	�^t �	"S  ��(����� X�� ��B�U� ����� ��
�� 
� RA
��� ������EC"�6 ��( � �(�S6 � 9o�hG5 uH�
���C � 
� �%��� �� F	�B5��E ><;5 j�$=� � �9
���� 9��8�:� �� �	�
�	�
 ��( u��"�  �A���R 9��%M(�� 


����E�� C� ��BA � ��&� ��� �  .%E��  

 !�%�7  �"�C6 V	�^t �	"S �� ���� �
 K(�)* ���h�N� gM�E ��(  �	"S �� ><;�� V	�^ X	����� .%(� PBA
����	� �� �+�� R	�B= � 07/0 -  �� ><;�� V	�^ X	��BA �9
�$M ���7� ��I�� � R���p  V	�^ ��2/24- 

��  .%E�� V	�^t �	"S ���B5 ��B( �( !�%� 
� �A
"8���� ����� ��&� � ��� C� ��BA �R�� �%E �  .%E��  

 ?�%D7 '0�PI L&�M :t �&0R FG�� "�
  "��N<E�  

FG��  t 
 YB=

����;�� 
"��PI  

 ���A2

X�^1���  

95%  >K�E YB= '�;����  

X&�<�:  X&�<	�K  

���OG '���D '�,�� � 4�5�b 24,2- 383 000/0 1,25 - 1,35 - 1,15 - 

'��^&� �K �)�� 4&��$ � W�: 0,07 - 383 000/0 0,05 - 0,120 0,13 

>�E ��C� �&��� �K 4	RP�K '�,�� 8,91- 383 000/0 0,46.- 0,56 - 0,36 - 

>�E �K 4	RP�K '�,�� � X&V^&�D �)�� cK�;� 8,50 - 383 000/0 0,52 - 0,64 - 0,40 - 

/0;2 �<	��� �
��01�G 8,80- 383 000/0 0,45 - 0,55 - 0,35 - 

 d�E � �&��G V:��� �0D��;O�)� 20,1- 383 000/0 1 - 1,1 - 0,90 - 

m��G P� �&���= J7D '�,�� 5,04- 383 000/0 0,320 - 0,44 - 0,19 - 

���K � P�%1� ` '�0K ���� 10,3- 383 000/0 0,59 - 0,70 - 0,48 - 

 !�%�8  �"�C6 V	�^t �	"S �� ���� �
 K(�)* �%7+�A gM�E ��(  �	"S �� ><;�� V	�^ X	����� .%(�
������ 9�\� � ��%�� �A��� �� 2/10-  V	�^ X	��BA ���B�M�� R���,� � R���A�( )� X��  V	�^ �� (...� 9��<�

1/27- ��  .%E�� V	�^t �	"S ���B5  �(��B(
"8�� ��&� � ��� C� ��BA �R�� �%E ���� ���� !�%� 
� �A  .%E��  

  

 ?�%D8 '0�PI L&�M :t �&0R FG�� "�
  "%�)�:  

FG��  t 
 YB=

����;�� 
"��PI  

 ���A2

X�^1���  

95%  >K�E YB= '�;����  

X&�<�:  X&�<	�K  

>�$� ����2�� �,�� �K �=�<=�L=�;� >*1� 8/19 - 383 000/0 1,01- 1,11- 0,91- 

�<�;�� � ���f<1� V:��� �K �=�<=� 2/18 - 383 000/0 0,95- 1,06- 0,85- 

�1���� �<��%@K V:��� �K �=�<=� 9/22 - 383 000/0 1,07- 1,16- 0,98- 

(...�
 ��^
�;)X�� � P�K "�
�\5 �K �=�<=� 7/13 - 383 000/0 0,79- 0,90- 0,67- 

���1 � ��%�� V:��� �K �=�<=� 2/10 - 383 000/0 0,63- 0,75- 0,51- 

'��<G�= 4���*� � 4�A�:�
)� X<K(... 3/27 - 383 000/0 1,27- 1,36- 1,18 - 

���D P� ��Q�5 "�
V:��� � ��Q� "�@� 16 - 383 000/0 0,93 -  1,04- 0,81 - 

'��<G�= � 4���D h:��2 '�V���
 6/12 - 383 000/0 0,78 - 0,89- 0,67 - 

��^<O&� �K �=�<=��1�	;	2I "�
 7/23 - 383 000/0 1,17- 1,27- 1,07 - 

i�� "��D��1���� � "�@� "�
 5/18 - 383 000/0 0,97 - 1,07- 0,87- 

:�A�4 P����01" L� �� 5/12 - 383 000/0 0,77- 0,88- 0,65 - 
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 !�%�9  �"�C6 V	�^t gM�E �� ���� �
 K(�)* ���S �� ��(  .%(� V	�^t gM�E ���B5 ��B( �( 
� �A
"8

 � ��� C� ��BA �R�� �%E ���� ���� !�%���&� ��  �%7+�A gM�E �� ><;�� V	�^ X	��BA .%E��2/23 - 
��  .%E��  

?�%D9 '0�PI L&�M :t FG�� �= "�
�1�R  

FG��  t ����;�� YB=  "��PI   X�^1��� ���A2  
95%  >K�E YB= '�;����  

X&�<�:  X&�<	�K  

���<D�� 96/0 - 383 000/0 03/0 - 09/0 - 03/0 

��N<E�" 2/14 - 383 000/0 45/0 - 52/0 - 39/0 - 

%�)�:" 2/23 - 383 000/0 94/0 - 02/1 - 86/0 - 

 

FG�� �^<O��
 �
  

gM�E ���� ���$7B( X��;5 ���� �� F	� a	��� �A R�� �%E ������� �"���* ���$7B( �"�C6 C� �( �%�6 R��
.R��  !�%�10 ��$7B( �"�C6� gM�E  �� �(	%I	�� �� ���� �
  �H��
 gM�E ���B5 X�� V�5�5 X	%� .%(�

 R7v� � 
���&;�000/0 V	�^ �� �%7+�A � ���h�N� gM�E X�� ���$7B( X	����� .�
�� �"��467/0  
��N��
�� .%E��  

 ?�%D10FG�� �^<O��
 '0�PI : �^&%,& �K �
 

FG��   ����<D� "��N<E� "%�)�: 

����<D� 

Correlation 

000/1 

436/0 408/0 

Significance  
(2-tailed) 

000/0 000/0 

df 383 384 

"��N<E� 

Correlation 436/0  

000/1 

 467/0 

Significance  
(2-tailed) 

000/0 000/0 

df 383 384 

"%�)�: 

Correlation 408/0 467/0 

000/1 Significance  
 (2-tailed) 

000/0 000/0 

df 383 383 

  

 '0�=�R��BG  

gM�E X�� zH��
 �;+�H� � ��
�� ����  ��(4�5�
�6 gM�E C� P	 �( ��De5 ���A g:�� �  >,G5 �� �(4�5�
�6 �
F��= a	��� �� ��"5 �� .%E ������� ����� %&d �"���S
 �"�C6 C� !�%� 
� �A �"�C6 C� �%E11 � 
�%,�R ) V	�^

 ����� (���S%&d ���$7B(745/0 ��  ���$7B( � %E��X�� �	[�� 
��$� gM�E 4�5 ��(�
�6  ����)��$��� � (
 >,G5�6  ����)F,�$�R�� 
��
"M�� (. gM�E zH��
 �V	�^ X	� 
�%,� X	����&� �(  >,G5 
�4�5�
�6  %�	e5 �


�� ]��G�� �D� 
� ���5 %=�� P	 ��C� �� �&;	 �%&A  gM�E 
��;� �(�  �;+�H� �
"�483/0  >,G5 
� ���5 %�
�
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54��
�6 �� ��\	� �"E. gM�E C� P	 �( X������ X��
 [�� 9
"� 
� X	����&� �(�  %hN >,G5 
� ���6 ��De5 � K,�
4�5�
�6 �� K	���� .%��	  

 ?�%D11 :Z*�2 '�V�� '��� '0�=�R� X���2 ����I  "�&7J�2"��I  

�M&L ^<O��
� �1�R%;- 
�M&L 

�2��X 

�M&L �2��X  �%�

�N2�Y�%� 
�BG" ����� 

745/0  002/0  006/0 -  483/0  

!�%� �� ��"5 �� 12 � 
�%,�F �7��G��%E  228 /0 ��  
�%,� � %E��Sig )�&;� uH� �
��(��BA �  C�)05/0 (��-

���� X	� � �%�6 R�� �6 �%&(� gM�E ����� X�� �A R�� ��( �� (�%7+�A � �U�B��� ����h�N�) ���S ��
��
�%E  >,G5 �4�5�
�6uH� 
� � ��&�B8�   �[��95�&;� zH��
 %�
� �
�� �"�� �
���� ���� 
�%,� X	� . �A %(�

K�* ��(�����&��4�5 �&;	 ��$��� ���� �� �
���&;� ��D�5 �%&&A .R�� ��E�� �
�6  

?�%D12 :Z*�2 '��� �BG '0�=�R� `1�&��� >���2 J�2 "�&7FG�� � "��I I "�
'  

  
���K�� c�D  "��PI �D��  ���K�� X�^1���   4��:F 

 YB=

�;�� )"���Sig(  

'0�=�R�  161/0 3 054/0 228/0 000/0 

�%1���E�K  32/89 380 235/0   

c�D 49/89 383    

��B( !�%� �A ��"S13 �� ���� zB( K,� �%(� gM�E ��
�� ��( X��75 
� �%E 4�5 �
�6��$I	  �� � R$��
 �
�%����� ��� �	��,� �I&	� �� ��"5���"� �� �(���� �7$� ��De5 �
"� 
� �6 >	�8 C� ��"5 ��A 9��xN � �	"���*. 

C�X	���� 
�%,� �d �( �
 X��75 
� �6 ��De5 � K,� � �7$� R�B(� �%E�� �5[��  ���� .R�� ����� ��$��� ����
gM�E  ��(�� ���S >,G5 �4�5���� R	�^ ��"� R7v� �� ��"5 �� �
�6 � i�,�$� zH��
 ���� C� .�
�� �"�
gM�E ��
�� ��(gM�E ��%E ���h�N� ��� 
�%,� �� �43/12 K�* 
� �
 X��75 9
%N � K,� X	����� >,G5 �&�� 

4�5 �
�6 .R�� ��E�� �;+�H� �
"� ���%G� 
�   

 ?�%D13 :����I FG�� �10�=�R� ?%� L&��M "�
 "�
 J�2"��I  

FG�� β �BG ���%1�<=� 
��M&L 

�%����%1�<=� 
t ;�� YB=� ��� "(Sig) 

���<D�� 57/4  128/0  010/0  176/0  000/0  

��N<E�" 43/12  043/0  040/0  662/0  003/0  

%�)�:" 9/10  047/0  038/0  639/0  004/0  

FG�� 4��M� �=��K J�2 "�
 Z��;� �� "��I  

��E1 _�
 C� �I	 �� c��	
�� ���S%&d �$	�,� ��(  �"�C6 X	� C� ������� F�+� .%E�� �� R7$� �6 R���$= T%U
Z�� K�* C� ]��G�� ���� ?	C"5 ��"� !���� ��( c��	
�� ��"�B( � �(�� �( %E��.   

                                                      
1  - Scheffe 
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�� ���� a	���  %(�Sig )  >8�&� �� �
 9���5 X	����� P	 �,H&� .R�� 9����� 
��$� >8�&� X�� (
���&;� ]o�M�

 �� �
 ]o�M� X	����� �� �,H&� .�
�� 
��d >8�&� �� �
 �U�B��� gM�E 
� ]o�M� X	����� �� �,H&� .�
�� 
��d
gM�E 
� ��	� �,H&� 
��d  �� .�
�� �U�B��� �U�B��� gM�E 
� ���	� 9
�7U �	�� C� ���� �� �,H&� R�;^�

�� >8�&�  �
 ]o�M� X	����� a&* �,H&� .�
�� �� �,H&� �� �
 gM�E X	� 
� ]o�M� X	����� 
��d �,H&� .%E��
 .�
�� 
��d �,H&� !�%�15 ���	a  �"�C6��E gM�E 
�  ���h�N� ���(�� 
%&� 
� �� ���� �
  
���&;� uH� .%(�

 �� ����� �600176/0 �� ���� ��E 
� gM�E X	� V��&��� R�;^� ������ �A %E .%E��  

 ?�%D14 '0�PI p&�<1 :Scheffe �@	
�� �%;K �� ����<D� FG�� ��  

Subset for alpha = 
 منطقه  0.05

١ 

 چهار ۶۵۷۶/۲

 دو ۸۴۳۵/۲

 سه ۹۸۷۸/۲

  یک  ۱۲۰۸/۳

  پنج  ۶۷۶۳/۳

٠٠١٧٦/٠ Sig. 

���	a  �"�C6��E gM�E 
�   ���h�N� >8�&� 
�5 
%&� ���S���(�� �� ����  %(�Sig �&;� uH�) X�� (�
��
 gM�E 
� ]o�M� X	����� �� �,H&� .�
�� a&* >8�&� �� �
 9���5 X	����� P	 �,H&� .R�� 9����� 
��$� >8�&�

gM�E 
� a&* �,H&� �� �
 ]o�M� X	����� �� �,H&� .�
�� a&* >8�&� �� �
 ���h�N�  .�
�� ���h�N�  
��d �,H&�
 .�
�� 
��d �,H&� �
 ]o�M� X	����� a&* �,H&� .�
�� �� �,H&� �� �
 gM�E X	� 
� ]o�M� X	����� uH�

�� ����� �6 
���&;�327/0 �� %E�� � �A����� ;^��R � V��&���	X � ��E 
� gM�E� %E��.  9���5 X	��BA V�5�5 ��
�� �� � P	 �a&* �
��d ��� �,H&� 
�.%E��  

%D ?�15 .  '0�PI p&�<1Scheffe FG�� ��   Z��;� �� ����<D�5�@	
�� �%;K �1�R  

95%  >K�E YB= '�;����  
X�^1��� ���A2  ����� _���1� 

. YB=

����;�� 
(J)  �*B;� (I)  �*B;� FG�� 

X&�<	�K  X&�<�:  

0٫06613 0٫07108 0٫929 0٫1539- 0٫2862 �� 

P	 

"��N<E�  

0٫01812- 0٫13884 1 0٫4479- 0٫4117 �� 

0٫03524 0٫14143 1 0٫4025- 0٫473 
��d 

0٫01824 0٫15037 1 0٫4472- 0٫4837 a&* 

0٫06613- 0٫07108 0٫929 0٫2862- 0٫1539 P	 

�� 
0٫08426- 0٫13821 0٫985 0٫5121- 0٫3436 �� 

0٫0309- 0٫14081 1 0٫4668- 0٫405 
��d 

0٫04789- 0٫14978 0٫999 0٫5115- 0٫4158 a&* 

0٫01812 0٫13884 1 0٫4117- 0٫4479 P	 

�� 
0٫08426 0٫13821 0٫985 0٫3436- 0٫5121 �� 

0٫05336 0٫18453 0٫999 0٫5178- 0٫6246 
��d 

0٫03636 0٫19147 1 0٫5563- 0٫629 a&* 



  

  

  

  

47   ----------------------------  �������  �! �" #�!  ��$� %�&'�  %��� �
 ��	
��� 	(�	( ����...  

 

0٫03524- 0٫14143 1 0٫473- 0٫4025 P	 

4 
0٫0309 0٫14081 1 0٫405- 0٫4668 �� 

0٫05336- 0٫18453 0٫999 0٫6246- 0٫5178 �� 

0٫017- 0٫19335 1 0٫6155- 0٫5815 a&* 

0٫01824- 0٫15037 1 0٫4837- 0٫4472 P	 

a&* 
0٫04789 0٫14978 0٫999 0٫4158- 0٫5115 �� 

0٫03636- 0٫19147 1 0٫629- 0٫5563 �� 

0٫017 0٫19335 1 0٫5815- 0٫6155 
��d 

   

 �"�C6Scheffe gM�E 
�   �%7+�A >8�&� 
�5 
%&� ���S ���(�� Sig )  9����� 
��$� >8�&� X�� (
���&;� ]o�M�
 >8�&� �� �
 �%7+�A gM�E 
� ]o�M� X	����� �� �,H&� .�
�� a&* >8�&� �� �
 9���5 X	����� P	 �,H&� .R��

gM�E 
� a&* �,H&� �� �
 ]o�M� X	����� �� �,H&� .�
�� a&*   
� ]o�M� X	����� 
��d �,H&� .�
�� �%7+�A
 �
 gM�E X	�.�
�� �� �,H&� �
 ]o�M� X	����� a&* �,H&� .�
�� �� �,H&� ��  �� ����� �6 
���&;� uH�698/0 

�� %E�� � �A����� ;^��R � V��&���	X � ��E 
� gM�E� %E��5�5 �� .�V ��BA	X  ��� ��� �a&* �,H&� 
� 9���5
 � 
��d	P ��.%E��  

?�%D16 '0�PI p&�<1 .Scheffe �@	
�� �%;K �� "%�)�: FG�� ��  

Subset for 
alpha = 0.05 �*B;� 

1 

9889/1 p; 

7698/1 �= 

8787/1 �� 

0198/2 ��@- 

1423/1 &W 

687/0 Sig. 

��2�  Z��;� "%;K  

�<$<� _�
 C� ������� �� �%��� 
� �<=�� X	� 
� �C�� �75���(AHP FUZZY) �C� �� gM�E �(� �� ��( ���S
(�%7+�A ����h�N� ��U�B���)  �75
 �� j�k��� _�
 C� ������� �� ck� .%E ��M���*  �%E ��M���* >8�&� �%&�

 .R����B(
"8 !�%� C� �A17 ��h�N� gM�E �]%( j��� �� R�� g:���  �75
	P  ���� ��h�M� �"M �� �

�75
 .R�� �(� %;�� ��5�5�V gM�E �� �(� %7+�A� U�B��� �� 5� ><;�S���.  

 ?�%D17FG�� �&�@1 'P� : ��O�= 8�� P� ���A<=� �K �
"P�5 ��2���  

��2�  ����� a�1  ����� 'P�  

3  �U�B���  286/0  

1  ���h�N�  367/0  

2  �%7+�A  338/0  
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 �� j�k��� _�
 C� ������� �� %;� �<=�� 
��75
 �%&� gM�E X	� 
� >8�&� �� ��(.R�� �%E ��M���* ���S  

T�S�(�  _�
WASPAS:  

1- �5�� ���A !����	c Bh5�i� 
� :	X  �� T�S������� !"��� C��(� C	� �5��	c Bh5�i � !���� �
�&A�i  !�%�)
18.(  

  1, 2, 3, ...,i n=, 1

m

iji
a

= 

  1

ij
ij m

iji

a
r

a
=

=
 

  
1

n

iji
i

r
W

n
== 

 

  λ = �����
��	


�����
��	
������

��	
 

� = ��
��	 + �1 − �	�

��	 = � � ������ + ��1 − �	� �������,
�� , � = 0,0.1,000,1  

  

 ?�%D18?���1 `&�2�� :  

����<D�  "��N<E�  "%�)�:  ?���1 `&�2�� 

2676/0  2676/0 1346/0 W&  

4041/0  4049/0 3687/0 �� 

6756/0  6754/0 6542/0 �= 

1365/0  5398/0 5374/0 ��@- 

5346/0  1345/0 4034/0 p; 

  

2- B(� �7��G��R 7$�� �S	�& �� �(j���  _�
WSM �8 C�	> !"��� .� ?N�� 
�	X �5�� ��B( �H��
	c �C� 
��
�5�� �A R$(	c ;� �C� 
� !������(
� R�� �%E 4�^  !�%�)19.(  

 ?�%D19`1�&��� `&�2�� :  

����<D�  "��N<E�  "%�)�:  �*B;� 

0002/0  0002/0 0000/0 W&  

0004/0  0004/0 0002/0 �� 

0011/0  0011/0 0011/0 �= 

0000/0  0007/0 0007/0 ��@- 

0007/0  0000/0 0004/0 p; 

  

3- B(� �7��G��R 7$�� �S	�& _�
 j��� �� �(WPM. 	�X � �H��
�� ���� ���5�� �A %&A	c �� !����	%  ��"5 ��
;� �C���(
� %���  !�%�)20.(  
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 ?�%D20 .���&`1��
  

Q2Q1  Q2Q2  

0000/0  0000/0 W&  

0000/0  0001/0 �� 

0003/0  0004/0 �= 

0001/0  0001/0 ��@- 

0001/0  0001/0 p; 

  

4-  �7��G�;��
� � 
� :�����	X ��$� R7$� �� �� T�S� �8 C� �	> !"��� B(��R �S	�&� �7��G� �(� .�"E  

?�%D21h��N2 `&�2�� : "��R  

��2� λ  Qi �*B;� 

5 7678/0  2216/0 W&  

3 7119/0  3571/0 �� 

1 5976/0  6739/0 �= 

2 5276/0  3945/0 ��@- 

4 5765/0  3201/0 p; 

  

 !�%� j�����21 �� �
�� �
 !�� �75
 �� �,H&� gM�E R�;^� �5
�7U �� .%E�� 4�5 ��( ���� �,H&� X	� 
� �
�6
�� >8�&� �	�� C� .%E��  

  

���<1"��R 

�����"I���( �<=�� �� F	[� Y<�:� ����h�N� �U�B��� �H�G� � ����� C� ?��"� ��	� 
� Z�;� V��6��	W*  C�
9��8�:� �H�G� 
��N .%�
�� ?N�� 
� ��&5 �� Q	��E 
�%	�*�� �����"I� X	��( �� %	%�5 V��6��	W* � 
�$M9��( 

�� �%E�
���%	���� �I<� ��%��"5 �
�%	�*�� ����� �
 ��\	�  X��C F��,�� ��I<BU C� �	�	"* �=�"� �<=�� >8�&� .%	�B�
– 46 - X�U
� � %&�$( ��$B5��<M�%� � �;�78 i	�� 9����5 ��D�5 RG5 !�=Q�G� .�
�� 
��N ���$�� ��( R$	C

j�$= �<B�C� X�&}B(  .R�� �U"&�� 9��"�"� ���(�&* � �	"* i�$��"A� P	 �+�&� �� �
�"B( �	�	
� � �<=��-

	�5�� .R�� �A�M ��A i�$��"A� X ��%&B���� � ����&E
�A ��"5 �
"� �
�"B( ���h�N� �%�C
� ?��&� �"�� R<U
T"<U4�5 yG� �[�� V+�H� �� ��"5 �� �A R�� ����S 
��N ��$	C�)	� R�B(� C� >8�&� X	� 
� �
�6�� 
��
"M�� �� -

   .���S 

��(��I	�
 �{�
��%E 
� X	� �&��C �<B�C� ���K	� 4�5X	� �
�6 �����"I��( � ?��"� ��%��"5 ��
�
�A 
� ?HN  �,<=
!�h5� 
�� F8�� �
�%	�*���( .%E�� ?N��
� ��
�� � ����� ���	C
� 4�5�
�6 �"M ���S �Db� 
� �����
 >,G5 4�5 �
�6
.R�� X	����&� 
� X	� �K(�)* ����� 4�5�
�6 �����"I����(�� 
%&� ��( �A ��7	�,5 
� Z�;� 9��8�:� 
��N Y<�:� 

�%�
�� �
"� ���	C
� � K\&� 
��N .%&���S  
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���	a  X	��
�� ]%( �� �A K(�)*� <G5 ��F ;^��R 4�5���&E � �
�6�	 ;5��X �%&&A �(�  
%&� ��E 
� �6

� 
� ��� ���� �R�� ����S T�\�� ���(����� gM�E �(� ��4�5 ���S;^� �
�6�R U�B��� gM�E� ��E 
�	Q 
F��N+"7N� �
�� 
��N� %7+�A gM�E �� ���� ��h�N� �� ;^� 
��R 7��&���� %�
�� 
��N �A �	X ���	a ��� ��	a K(�)* 

 ��
�IB( � ���B<�)1395
�� R,��H� (.�   
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