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 '�J�� !� ���8�

)!T�(  
5�� ���,6 

 '�J�� !� ���8�

)!T�(  
1335 120098  - 13901  )1210618(2  11220213  1.55 

1345 206375 5.7 1400 1415170 2.44 
1355 334399 6.2 1405 1596454 2.44 
1365 578219 5.6 1410 1800961 2.44 
1375 804980 3.3  -  -  - 
1385 985432 4.3 - - - 
1395 1303000 4.1 - - - 

_F$� :���: ��� ������1395 :25  
  

  

  

 5�!63:  5�� �  �� �!"#�$ 7 8�9 �� 
 ������� �_��� '"����)1410(  

 ��6�� V`�1390  
 a@�1410 ) ���,6

1800961(  
 '�� � ����

)�8D�(  

�_���  �������

)�8D�(  
� 
�$ Q��  ���<  &^�.�  4�I� ���<  &^�.�  

���>.� 32.56 3622.7 30 3893.0 2.56 -  680 
���5�  ?����"�  2.69 299.14 3.5 2454.0 0.81 155.04 

�����Z 1.68 186.85 4.5 269 2.82 83 
 
 L�D�D8� ������Z

��
�$� 
2.59 287.86 0 0 0 0 

�F:*� 0.29 32.47 0.75 97.3 0.46 64.85 
��$:�� ? ��$:  0.28 30.92 0.75 97.3 0.47 66.4 

�8��\� ? ������B  3.68 409.49 0.75 97.3 2.93 -  312.17 -  
������ 1.11 124.05 2.5 324.4 1.39 200.37 
����
 1.81 201.59 2 259.5 0.19 57.94 

                                                                                                                                                                                              

1 . �"F/ L�% &�E0� 4�.A^ �	) ��A<���  %���
��% "�"�( 
2 .������ ���� L��"� ��
"8� #�< �	 &�E0� 
3 .��"��A< 4�I� ��
"8� #�< �	 &�E0�  
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 ��6�� V`�1390  
 a@�1410 ) ���,6

1800961(  
 '�� � ����

)�8D�(  

�_���  �������

)�8D�(  
� 
�$ Q��  ���<  &^�.�  4�I� ���<  &^�.�  

��� - ���VA�  3.86 429.28 1.5 194.6 2.36 -  234.68 -  
 F< ��;� 
 q��+ 4.02 447.52 12 1557.2 7.98 1109.68 

�AE$e 12.77 1420.6 10 12297.7 2.77 -  122.91 
���� L�.�<7� 2.19 243.37 1.5 194.6 0.69 -  48.72 -  
���� L ��5� 0.58 64.13 1 129.7 0.42 65.64 

=0^ �����F� 
 =D�
  35.63 3964.4 30 3893.0 5.63 -  71.36 -  
&^�.� {�05� 105.92 11764.37 100.75 25758.6 2.4=31.48  2605.83 

_F$� :��e�/ �
��� R�<"$��1391 :67  

��0:  ,
"� �� �% ��9)3(��� ���� �  ,�< [� �� &< �"�1410    ��	��?% ��?	 ��?������ R��� &^�.�     �
"?^ ���?� ��?:
2606  ���< �	 K�	�� �Z � �� R��A��	 �% &< ��A>: �	 ���>.�680 &< ��A>:.  

  

���2% K�M�� �_� �  

'�_ � 5��: ��f dQ�J  ��:���\A<���� ��� ����� 
 p�8I� [�D8� �� �+ 
 �"� ��f ��	 �Z�     ���\A?< �?	 ���?����� X��^ ��:
 �)Distance Euclidean ("� ��� X��^.  

'�_ � K��: ��D� ���<��"��A<  �1^�� R� �� P���E� ��:��D�        �"?FQ�% )�A?.B ��?	 �?l� d?<�$� =?�18� �� �6]� ��:
�N%     �Z ��:"?^
 ���?F� R?�0: =?�Q� �	 � �"�"�Q�� =FJ �1^�� �� �% ��: ���       
 ���?% R?�0: 
 ���?<��"��A< &?�� ��?:

S�@E� C� � R�$v0: �Z ���*+    ���?� [?@$� � ��:)FuzzyMembership ( ���\A?<   &?< �"?� . ��?<��"��A<  �� ���?� �
 R�	 ��"/ �$��)1-0 ( �"/ �% &< �$E� R� �	 [�D8� R� �� �% P&<)1 ( R��� d<�$� R��A��	)   �"?FQ�% )�A?.B ��?	 ( 
)0 (

    R�??�� d??<�$� )�� �??A0% ���)  �"??FQ�% )�A???.B ��??	 ( &??< .  ,
"??� ��)4( �??�f �    �??	 _??	�� {�??� 
 �???:  �� �???A����%
)FuzzyMembership (<��"��A< ��	���	 ���E� �: ���� ��� &< �"�. 

=>� ��  ��:)3 ( ��)15 (��f �� �"���"��A< ��: )Fuzzy Membership (�"� ���
Z "�:  
  

      
 �D�3   �D�4   �D�5  

  



 .3�# 45� +����� � 6	
7� 8	7� ���  9�# ��:��; �����  ����� �< =���(13 

      
 �D�6   �D�7   �D�8  

  

  
 �D�9  

�D�  ���3  ��9 :	`�� O��3� ����� 	���@� d6 B� _ �������  

 5�!64: �!"#�$ 7 8�9 �� 
 	`�� O��3� ����� ������� ������!��8�� ���@ V
���  

Q��  ����  V
�� Q��  ���@ V
�� �D�1  Spreed2  '�T�@ 

	
��

"N
  

�l� ��	��%∗  Linear  ��� �   -  -  

q�� {��*  Linear  ��� �   -  -  

�l� C��+ {��*  Linear  C� �   -  -  

R��� =>�*  Linear  ��� �   -  -  

�$������ 4Z ���A.� p@<*  Linear  ��� �   -  -  

R��� �<�$�*  Linear  ��� �   -  -  

B
� 

_
 

	
���

@�
 d

6
 �

��
  

�� � �1e�� R:Z   Linear3 ��� �  -  - 
�� 	 _��$e � �1e�� Linear ��� �  -  - 

���� � �1e�� �9�F�� ��:  Linear ��:�%  -  - 
S�9 ��:��� � �1e�� Linear ��� �  -  - 

�:�	Z � �1e�� Linear ��� �  -  - 
=.B � �1e�� Linear S  -  - 

                                                                                                                                                                                              

1 . _	�� � &Q�^ 
� ��:�% 
 C� � ����� _	�� =>�Linear  ��)FuzzyMembership (R� �� �% &<	
�� &Q�^ �� �% &< �$E� R� �	 ��
 ��Z � �1e�� �� 2��� k� � �� C� ��� C:�% d<�$� � �� �C:�% &Q�^ �	 
 C� � �l� d<�$� � �� "	��.  

2 .Spreed :&< ��	��% k� �l� d<�$� d�� C� � �� C:�% d��l.  
��f R�  h$�"% "A	 �:)�"$	"% ( �� �x< ��"�)FuzzyMembership (�"� ��"��A< �:"% #�< �	 "�. 

3. Linear :�$� B �  ��:)FuzzyMembership ( �����	 ��)Arc gis (��f �� �Z ��	��% ���� �% &< �Z � RA��B �1e�� �% &< ���:  �:
�	 �� C� � �� C:�% � �l� d<�$� �@� L��e ":�. 
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��� � �1e�� Small1 - 3 5000 

  

      
 �D�10   �D�11   �D�12  

      
 �D�13   �D�14   �D�15  

�D�  ���10  ��15 :	`�� O��3� ����� 	��"N �������  

  

'�_ � ٔ◌ K��:  ��B�F� � �1^�� R� ���Z ��
 
 ���% �:���V� �EQ�@� ���� ��:���E� ���� �� "���B R��E� �:.  
  

 ��9��� e � '"����)CR(  

  )
� �� ���B��< M��AHP �.��D� ���B��< �% &< �I��� �� ���� � �: ":� . &J� 
 &8e ���� ����B M�� R�
)�� ��*B  � �A0% 
 �	�	 ��%*� M�� �v��$a �&< ��
� L�.��D� �� �:0.1 �� "��	 )�� ��� ��*B  � L�.��D� 
 �:

)�� L��e R� ��O �� �&.�� p�8e 
 4�� 
� "��	 ��
� L�.��D� 
 ��*B`�5� ���	 ��� TNe �� �A��B . ���B��< M��
 ���B��< 2��� �F<�8� [��9 �)CI (�� =e�^ ��� �@	� 
 ���:  

 �@	�)1(  CI= Σλmax-n/n-1  
 f�	 �@	� ��λmax  
 �n�
 ���	 �I$/n &<�:���E� �"E� .�� &<� �	 ��� �@	� � �n�
 ���	 �I$/ "�Z:  

 �@	�)2(  ���E� ��
 / �@<)�� ������  ��*B ×��
 ��A< �:- λmax  
λmax �Z �0: ��	 
 �:���E� �"E� �	 "��	 �F<�8� �: �Z {�05� � �x< 
 �"�  �@	� �� �:)1 (CI �� ���B .   �?��� 2��?�

 ����I� 2��� ���� ����)CR ( ,
"� � �:���E� �"E� �	 d<�$A� �% &<)4 (�� &<� �	    ���B��?< M�?� ��A���� 
 "�Z  �?@	� �
)3 (�� �F<�8� ���.  

 �@	�)3(  CR = CI/ RI  
 ,
"� �	 ���� �	 �l�^ L�F<�8� �� ���B��< M�� �"D� ��� L�8�l�� �	 ���� �	)5 ( �	�	03/0 "�Z &<� �	.  

 ,
"� ��)5(&< �"� ���
Z �:���E� � k� �: )�� � �� �.  
                                                                                                                                                                                              

١. Small :ز���
���  ا�ت �� �وارد �ر�رد آن در ���) Arc gis(در �ر��� ) FuzzyMembership(ھی  از �� ا�ت �� �� ھ��

��� از آن�� �وده و ��د از آن � ��ب ارا!�#  .&ود �م ��) SPREED(��زان #��ب ارا!� �ر ا�س ��زان  ھ



 .3�# 45� +����� � 6	
7� 8	7� ���  9�# ��:��; �����  ����� �< =���(15 

  

  
 �D�16 : 7 8�9 �� 
 	`�� O��3� 7�� ���@ '4�������  �� ?!3�L �!"#�$  

  

'�_ � ٔ◌ K��f :��D� �1^�� R� ��        �� ���?� [?@$� ,"?� �?	 �"?���"��A< ��?:)Fuzzy Membership (��
 
   ��?:
�	 &<�  �F��� �1.1< =�18� ,"� � �"�Z)AHP( �) ,
"�5 ( � ���\A< �	 �)Raster Calculator (  �?�D� �% ���% d�%��

 �Z ��
��) =>�16( ����� �N% �"FQ�% )�A.B ��	 �l� d<�$� �"$:� &< ��: ���.  
'�_ � ٔ◌ BM3%:  ���	 �� �Z L���A� �% �"FQ�% )�A.B ��	 �l� d<�$� ��D� �1^�� R� ��0  ��1 U��E�  � ��	 �"�

�DF9  �Z ��
�� �% ���% �"$	) =>�17(�N% �"FQ�% )�A.B ��	 �l� d<�$� )�� �  ��: ���&<.  

  

  

 5�!65: 7�� ������ '
 	�� <�9 "� �� 	M3� .� � 

Q��  ��
 2��� ��Q
 ���A� ����� ���A� ���B��< M�� 

	��"N  
0.333 

 

�l� ��	��% 0.348 0.116 

03/0  

q�� {�� 0.073 0.024 
�l� C��+ {�� 0.251 0.084 

R��� =>� 0.046 0.015 
 4Z ���A.� p@<�$������  0.177 0.059 

R��� �<�$�  0.105 0.035 

B� _ 	���@� d6 ���  0.667 

�� � �1e�� R:Z  0.031 0.021 
�� 	 _��$e � �1e�� 0.109 0.073 

���� � �1e�� �9�F�� ��:  0.174 0.116 
S�9 ��:��� � �1e�� 0.051 0.034 

�:�	Z � �1e�� 0.252 0.168 
=.B � �1e�� 0.308 0.205 
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��� � �1e�� 0.075 0.050 

Q�,M�   {�05� 1 1 

  

  
 �D�17: '�"N '4�� �����  �� ?!3�L �!"#�$ 7 8�9 �� 
 	`�� O��3� �!3
  

  

 5�!66 :<>$ �!"#�$ 7 8�9 �� 
 	`�� O��3� !T� � �_��� �����  �� 

g��  Q��   �_���)�8D�(  !T�  

1 ���� ���.	 21133 9.7 
2 ���� 32348 14.9 
3 G<�A� 51913 23.9 
4 X% 62753 28.9 
5  X% ���.	  48790 22.5 
6 {�05� 216937 100 

  
 ����$< ���a ��� ����	  )�A.B)�E<�� (�N% �"FQ�% �^�9 ��: ���       ��?J �?<��	 
 =?�18� ���?� f�?	 �� �% &< �"�

�A��B �"� "�:  
  



 .3�# 45� +����� � 6	
7� 8	7� ���  9�# ��:��; �����  ����� �< =���(17 

    
 �D�18 :5�� ����3�   �D�19 :K�� ����3�  

  

    
 �D�20 :K�� ����3�   �D�21 :K��f ����3�  

  

'M�8� � h�
 � �9  

         ��?� )�A?.B "?$��� ��?	 R�?�� d?<�$� 
 ���?� 4�?� �^�9 
 ���� )�A.B 
 "�� �	 GF��� L���V� 
 4��5� �	 ���� �	
�	     �?	 �&?< ���?>� �?9 � �F<�$� "�
� ��� �:� "$a �9 ��: ��� )�A.B �% "���B 23�� �Z �$��	 ��%��% ��V$�    R?� _?F�

��3� 
 ���� �
����� 
 ,��EA��� ���Q "�
�&.�� =b�.� �E�F9 _	�$� d &< ���% �
�	 ��"EA� �@�8� .   �1-?.� R?� �	 ���� �	
&.�� L�V^N� RA��B �V� �� �	 ��� )�A.B 
 "�� &�": 
 ,�A$% #�< &< ��
�l �@�8� .    � �?��� &?�E0� _��?< "��

 � ��: ��� �	 ��� �:� "$a �� �����+ �^�� L������k T�9 ���� ���� S�9 � 
 S�9     #�?< �?	 ��?$v0: �% ���� ��:
�	 
 �A�*B ���< 
 kF<  �?��1% L��e   �?� �?��� �           d?��� ���?	 ���?<��� 
 ���?0E� d?<�$� ��?:��Q ��?�
 `"?/ 
 "��?�

=>� &< �"���B ��� S�9 �� ���<��� d<�$��� ��:��Q ���B .  �?����	 `"?/ 
 ����.	�� )�A.B  � ?��  �^ �� �"?�   ��?� ��?�
R��� d��3� d���  �10� � ��� ������+ ��:#��	 ��	�     CQ�?a �?	 � ��?� R?� ���<��� �R>.� 
 R���   �?	
� ���?:   �A��?< 
�

&< .�����	 �� UEl � ���� "$��� R� ���	 `"/ 
 ���� &���"� 
 � ��    &?< ���?<��� ���?< .     C:
n?+ R?� �1?e S"?:
Q�% )�A.B ��	 R��� d<�$� �	�����"$�Z �"F    #�?< �?	 �% &< ��: ��� ���10      U?Q =��?� C?3	 
� d?Q�O �� 2��?� (

X��^ 4 
 �������� ��: (2��� �A���+ �Z �	 ���� �F��� �1.1< ,"� k0% �	 �% �E�F9 ��:     )�A?.B &?������ 
 &?< �"�
�"$�Z �"FQ�%  dQ�O �� ��: ��� ��	 ���4 &< �A��B��J =�18� ���� ����$< .��0:  ,
"� �� �% ��9)6(��� ���� �  &< �"�

R���  �
"^ ���� ���.	 
 ���� d<�$� �	 ��:25          �"?� =��?� � �?A��B��J �	�?��� ���?� [?�D8� R?� �� �?% � �A^�.� =% "e��
&< .=>� ��  ��:)18 ( ��)21(�"$�Z �"FQ�% )�A.B ��	 �l� d<�$� �����$< ���a � ���� ��: ��� �� ��� ��� &< �"� .
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��D� R� [F9  ,
 �����$< �� ��:)���� ���.	 d<�$� (�	 �"FQ�% )�A.B ��	 d<�$� �l�    ,�0?� �� =?I\$� �� �"$%�+ L��e
 `
� �����$< �� &< ��� �	�O)���� ���.	 �� ���� d<�$� (�	 �	�O ,�0� ��  �?	 �	�O 4�$� �� 
 =IA� L��e    =?I\$� L��?e

&< )�A.B ��	 .� `�< �����$< �)���� �� G<�A� d<�$� (       �?	 ��?� �?	�O ,�0?� &?�� P=��?� &?�� �< �    
 =?IA� L��?e
�	  �� ��� �	�O 4�$� �	 R��� d<�$� "A	 ��� &�� �� �� �&< =IA� L��e   �Z �?�� �� �� �&< =I\$� 
 �"$%�+ L��e

�	 R��� d<�$� &< �a��x>� L��e . `���a �����$< ��)�$� =������� ���.	 �� X% d< (    &?�0: o�?8Q �?	 ����$< R� _J
�� �%
R���+ p@< �� ��� ��J �:����$< ���< �	 &F.� ��� .�	 ����$< R� ��    R�?�� &?1/ �?	 ,�0� ��  �      �?	 4�?$� �� 
 ���
�?�% ��?:

R��� ���A.13� ���
 &1/ &0.J �� 
 �"F/ L�% "�"� ��� 
 ���
��% ��: 1/ �	 ��� � ���:�N��	 ���
 &   [9�?$� ���< �:
&< d<�$� �"FQ�% )�A.B ��	 ����.  

�� =% �� d<�$� `�< �����$< �% &\B ��� �� �V� �	 ����$< R���      =?I\$� 
 �B"?$%�+ `
� 
 ,
 �����$?< �� �?�� "<�
�Z &�� 
� �� ��� �R��� d<�$� ���	 �	 X: �0� �A��	 =I\$� ��F��D� L��e   �"?	�� )�A?.B "���      �?% `�?< �����$?< �� R��	�?$	

R��� �	 �"FQ�% )�A.B ��	 d<�$� ��: &0.J 
 ���	 �a��x>� L��e       �?� ��?J C?��+��� � ��?� � ���?�� ��?:    &?�� "?:�
�"$�Z �"FQ�% )�A.B �� �V� �	 d<�$� ��: ��� ��	 ��� "<�.  
�Bn�
 �	 ���� �	 $��� �>�r�Q������br G��� ��I3	 �D@$� �E�F9 ��:_J
 "   X?: �d?<�$� d�� ���1� �� �"�    �?	 ���?�

&e�� ��: &�� �� ����� �$������ 4Z _	�$� ��
��% 4Z�+ �����
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Abstract 
Sustainable physical development is related to the interaction between the city and its environmental 
context and compatibility with environmental indicators in order to reduce the harmful effects of the 
environment. Sustainable physical development is a transformational process to meet the needs and 
wants of citizens over time with minimal harm and risk. The main purpose of this study is to study and 
evaluate how the physical expansion of the metropolis of Ahvaz during the last few decades and to 
identify suitable substrates for the future physical expansion of the city up to the horizon of 1410. The 
aim of this study is to evaluate the physical development of Ahvaz city and its spatial development 
model in order to achieve an optimal model for the future development of the city. The importance and 
necessity of this research is in terms of balanced and balanced development of the city in suitable 
areas and prevention of environmental degradation and reduction of pollution and urban hazards in 
Ahvaz metropolis. The studied indicators include: geological, geomorphological, slope, altitude, soil 
fertility, water table and water networks. This research is exploratory and descriptive in terms of 
application type and data collection method. For data analysis, Fuzzy and AHP models and Expert 
Choice, Arc GIS software and land fit zoning map in very high to very low fitness categories have 
been used. Suitable zones for physical expansion of Ahvaz city have been identified according to 
natural features and using AHP model. Findings of the research indicate that the most suitable zones 
for the future development of the city can be divided into five zones based on the ability to physically 
expand into very high, high, medium, low and very low. As a result, it can be said that according to 
the natural and infrastructural characteristics of the zones and the evaluations made with the help of 
the maps obtained in the third scenario, due to the favorable condition of environmental 
characteristics, infrastructure and land continuity for the cohesion and stability of the city northwest 
and southwest zones. The city is the most suitable area for sustainable physical development in the 
future. 
Keywords: environmental capabilities, sustainable physical development, urban planning, optimal 
expansion, land suitability, fuzzy hierarchical analysis, Ahvaz city. 

 


