
 ����  ���� 

	
���
 ����� ���� 

���� ���� ��
�� 1 ��
�� 1400  

Scientific Journal 

Urban Design Discourse 

Volume П, Number 1, spring 1400 

 

۴١ 

  

  ���� ����	
�  �� 
��
� ����� �
� ����� ���
� �����

   ������
� 

2 ��� ���	 
��
 ���	 *1 �����	 ����� 

1. [��] �"#�$ �
�� ����%� &#� �
'()��-  	��+� � &+�,- � ��./ &#01� �23"�� � �"4 �%
� 5/1�6 ,7�� ) * :1;<� �3"<+1)( 

s.maroofi@bzte.ac.ir 

2 �"#�$ �
�� ����%� &#� �
'()�� .– 	��+� �&+�,- � �/
2��� � ��
�?� �3@()��  

 ] :B4
+�� C+�
D22 /1 /1400  [                                          ] :5�+FG C+�
D7 /4 /1400 [  

 

  : �����  

&+� /� I3.  J#K� &#� L
MD�� �1N� O1P$ �� �"#� 3.�1� Q�� �%
R�  � S1"P�  ��<+,��  �".T    B2�.  ��%
R� &+� U+
�) V
2� ��    ��<+,��

  �� �3#G L
MD�� �'+3@+ 
� �"#�/ B�. �� S1"P� J#K� � �".T:3""7  ��2  �  W
-��   BX��4  �  �
7  �   J����  ��
��N�  �  �
4�   �)1@<�  �    Y"7��

�
.��M.�� ��3� �
�)� ���� W
?%
Z� �N1D 
� &#"[�. �%
R� &+� ��  .B�\2 �/1� ��$]
� � ���
� � �2
<�� �
.  ^
RD��  ��<+,��   �".T 

/�   _+��  �0��� ,#) �/
2��� W
��3-�  /� .B2� �3�  ���N   �  �
.��M.��  ��
�"(#G  3"D�
M�  /�  :�1M��  J+���  �
�)� ����  �
.��2   B#%
?4 
� ��1D

 ̀[���12 �$�a�� � ��� ��
#G] �)3�  b�� W
)
@�� Y+�,4�   �   bR)   ��1��  	
�,�.   
�  ��3K�  	��7  �
.���1$ /� ��
��2�    b#�<D `�Pc�

�� �2��2� W
)
@�� � �?21D `��� dZ2 �� W
�3$ 5��<
� ���
"4 "� ��  &+1) �
.B#�#7 ^
RD�� �1e �
3)/ ����  ���
 ��.  �
(-� � 
.

` ��
��N�    �1N� ` ���� �f
"� �� B?#M� /�  ��g
"� h#7�D � B<��
7  �
.
i4  ��1��  �    ����  b�
-  ����� �1�� ���� V��2�   

h2
"�  B��3.
')  �  je)  �  �.3)
�
2  �
.
i4  ����   �  Y�1G  �1N�  
�1%6  Y.
7 ����  �+
.�
7  ���  ���N�  ��.
#
  	1[�. �D1g �


./
#) ��  �N1D 
�  ��1�� �
.
i4 � 
.
"�  �/
2 
M+/ ` bR) � b�� �
.�#<� � 
�.��
�,� ���3N �� �.
#
 Y�1G 5��<
  �  W
K#N�D 

&#"7
2 &#�kD ` &@<� � b�� J+
2� � ��1�� bR)  ���� ���
 �
. h#26 �+FG ������
) Y.
7 �1e"� �� �
. ��
��N�-�)
@�  ���<
 ��

   .���  

  

�����  !"#$�  �".T ��<+,�� `  ���� ��
��N� ���3+
G `S1"P� J#K� :  

  

  

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             1 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


 ���� ���� 	
���
 �����  ����   ����2/  ��
��1/ �
�� 1400  

 

42 

1:  �����  

� �!"�  #$%�&  � ����    	�!"�'�� (��)
  *�+$,-���  #$�$. 
/  �0� 123  �
0-'  ����     �"�� '� ���
 ����45�� ���,$� #$�6� '�

  	47�6 *�$
��" 
6 	��8� �4&� . #3� �$$:/ ;
� �� <$+.
3 �
6'
$- �� �&4/ 
�  !$- 
6��� =4+>� ?$8� �02@
. �
�$
A � ��
�$�  ��6  

�$
  ����)
 �4B� !$- C�� � 
-��.  #$�$.  �
0-'  �� 
6��� <$+.
3 ��6  �3��3  	
�&  � ���D �$E
/ #8/ ��#3� ���  .  03� �� �F- �� �G@

H$�� � ��,$� I
%@
B� J
�-�  �/  ��  ��4�   �B���  <$�  ?$8�    =4+>�  �  #$�$.   �
0-'  ��  
6���  ��   0-�4/    K$8>/ � L$�)/ �� ���� �M-

�%34/ �/N � �-4+. �
60+ ��" ���� 0 
�- 
� �.  

?$8� ���G
�$E
/ �48- O4>5 �� ���� I
%@
B� �� =4+>�  #$�$. �
0-' �
� � ���� �-
MM8� � 0+�)6 (��)
 ;
� ��  ���� P4Q�
Q

�+$�' ��  �R-4RQ  �42��  #$�$.  �
0-'  '�  H ��  ��
-�� I
��0D�  �! �  ����  S-��
� T ���"� < �  ���&'� .0++. �� (U/  �  	4)�$�3�  ]1[  

  	4)V�
/ � #+.]2[ �'�0-�  �� �.  0+�)6  ��$
  �  � !�/   �  L$�8/   ?����  <$�  ?$8�  �
6  ����  �  #$�$.  � ��4�- J�0D� �
0-'   0-��. W�B�  

�.  ?$8�  '� =4+>�  H �� �3  ��  0-�4/  ��  #�U3   X�. �%�
& ��) !���  0+.  :('��  �-0�  *  ��
��&� �R�)2�6  �  J��� ��6 �3��3�    ��

 .Z@
3 ��G[  

  �$��. � �$�\]3[  ��^� L�� �. 0-0$3� ��$�- < � �� �45 I
M$M8/ �� !$-  ��
�  ��  '� �5��  ��8�  
6    �
6
_" �4&�  '
�  *  �%$2� �
6
_"  

�   !23    =4- �  �����  ����  ��
��&� #$+�� � �!"� � �R 0`  
� <$+.
3 ��,$� L�
%/ a�
� L��4� < � �.��Q *#3
�-N ��  0-4� ��  . b-��  

�  b-�� ]4  [ �� �%@
B� !$-  ��  � �F- 
6 �  06�4�  ����/  ��
���  �R-4RQ L`� ��$
 � 
$"��:&  ��) !��  �e���  �+6f 0-��� .  ! 0/�
� <$+7�6

]5  [  P4Q�
Q  ��4���  �e���  ���    �.   �-4RQ 0+. �� 	
$�   ?$8�  �� =4+>�  C
$M�  ��8�    ] H �� �
�Q '� 0-�4/ ��  ?����  ��
��&� *  I
D��  

#[��" *  ���U3  � ����/ 0�
� ��G
�$E
/ <$+.
3 �+6f ��) !�� KB3 �� [���
� . 

  �
54�   �   	��
`�6  ]6 [0++. �� 	
$� !$-  �.  ��) !��  ��  �
R�-4`3  �
6  �-
)-�  :���� �R�)� L�
� �
�Q ��  #.�
,�  �   ��
��&� IU�
%/   *  

�3��3� *   # 46  �  �+� �  .  <-4/  � 	��
`�6  ]7  [ <$� j
2/�� O4>5 �� �+$� I�06
,�  �+$,-���   �  #��0��  ��  ��4��� � ���. �3���  

��  '�  I
��0D�  ����  k
M/��  #�U3  '�  H ��  �%34/  ��0 
\  ����  ��  �
�+,$\  0-���  :��
-��  �! �  �Q�
V`   *    � 06�4� �� �+�2� �'
3 Z$�>/


6��26�� � 
6 
��3
$3 ���&� �� I�
F-.    � =4+>� ?$8� 	
$� j
2/�� ����D�� ���� ��4��� ;0� �e��� �� '4+6 I
%@
B� < � ��6 Z[�$��

�) !�� =4l4�  �$E
/ 
$-
E  0-�42- �+6f ��) !�� =4l4� 
� �$:�� �6�$E
/ 	�!$� �R-
$� m�� ��2D I
%@
B� �.��Q  .���� �4&� kU5 �+6f �

�'4� �� < � j
2/�� �+$�' �� �+ 4- �
6 �2+& � 06�4� �`+ � # 
�- �� � .0-�4� ��"�R- ���D �&4/ ��4� I
%@
B� < � �� L��4� '� �5��   ��

$5� �
�@
3  �
6 kU5 ��4\ �. #3� �0� �%3 �@
M� < � �� . ��. �� 	
$� �� ��/0 0&  I
%@
B� � �3��� J�!@ �. #3� �0� W�B� �

  ;0� � �� � �F- ��)� X  P4Q�
�Q �� �+6f ��) !�� � =4+>� ?$8� �+$�' �� ?2/�� L��4� �$�. �60-
�
3 � �e��� H �� '� �4&4�

    .�4� Z6��" ��4���  

� < � n�06�  : '� 0+/�
2� �@
M  

1(  �+6f ��) !�� � =4+>� ?$8� j
2/�� �48- O4>5 �� �4��� ;0� �e��� 

2(  
��� ��� O4>5 �� �+$� 06�4� �e��� 

3(   �0� �e��� �� � �F- �-
2� C
3��� �/
$��� �
6��26�� �e��� 

4(   ���� �! � ��
-�� �
6��26�� H �� '� �+6f ��) !�� k
M/�� 

� 0-�4/ �� �@
M� < � p 
�- ��4� �%�
& �
"� � #�U3 � =4+>� ?$8�  J4��� �� j
2/�� �'4� �� �4&4� �-�� �-
3� '�� �� �+$�' �

 ��
��3� ��4� 0-�4/ �� �3
+� (�� � �� � �F- �'4� �� �/N I
M$M8/ ���� �@
M� < � �� �0� �e��� ��4��� ;0� .��$
 ���D ��
��3�

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             2 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

43 

< � ���� I
M$M8/ < ��� ��U�  . ��$
 ���D    	�'
3 Z$�>/ * 	U�
� �� �! � ��
-�� �
6��26�� 	�4+� �� �� �/��
�+,$\ 0-�4/ �� �@
M�

 .0 
�- �e��� ���� �! � ��
-�� 	���GR�3
$3 �  

  

 ��	
�� ���  

;0�  ��
�+,$\  ��  ?$8� �$:�� �� 	
$� j
2/�� ����D�� �+$�'    < � . #3� �0� �e��� [ X  L`� ��] �+6f ��) !�� � =4+>�  �� ;0�

] I
M$M8/� 
3�� �0� �e��� ��4��� �
��4Q�
Q '� ��$�8/ C
3�8[  �  ��"
   �
6  ����/  0 0&  ]9#3� �0� �e���  [  . *��4��� ;0� < � ��

  �+6f ��) !��  L�
�  # 
l�  '�  �
0-'  ��) !��*  ���
�    �
0-' �
+%� �    �4� ��  ]10] � [11  [  .�4F+�  '�  =4+>� ?$8�  *   ?$8�  

�` !$"  3 	
)-�#5
  #3�  �.  #$@
%"  �-
)-�  ��  	N  s
�/�  ��  0�"�  .'� 0+/�
2� H$M8/ < � �� =4+>� ?$8� ��!&�  :����
.  <$�'  *  

Z�)$3  �
6  L��  �   LM-  *  �����  ����  �  <`)�.  ?$8�    ��) !�� �� 0-�4/ �� �-
)-� �
0-' �
6 �2+& �� �$E
/ H �� '� =4+>�

  �+6f  �$Et/  0�
���G
  ]12] � [13�
0-' �
%�� �R � �/�
2� �� [  ���� j
2/�� �+6f ��) !�� 
�  ]14] � [15  ��) !�� L�
M�� �4B� �Q�
� [

  <`$@ #3� ��G
 �$E
/ =4+>� ?$8� �� !$- �+6f   �B���   C4`%�  f ��) !���� =4+>� ?$8� �� �+6  ;0� < �    ��� .#3� �0,- �0 �

 ��
2/�� �
6 ?$8�  �+6f ��) !�� � =4+>� ��4��� ;0� < ��� �� #�6 �'4� 	
�'
3 ��"
  0-� . �60-
�'
3 < � #�6   �Q�
��$)�

  <`$@ #3� 0 0&   '�  �
��4Q�
Q  <$,$\ ��4���  !$-  J
�@�  ��"�
  �0�   #3�  ]16] � [17  [  #�6  ��
2/�� #�&  ?$8�    ��) !�� � =4+>�

0+/�
2� �+6f  '�  :*��3  I
D��  #[��"  *  �
.  *  ?����  ��
��&�  *  �
"�  �-4`)�  *  �+.��  �
6  ���
�  �   #�U3.   !$- �+6f ��) !�� �
%��

# 
l� '� 0+/�
2�   '�  �
0-'  ��) !�� *   � �3
)��  �'4� . ��u2�45  �
6  �^
5  '�  �
0-'    �. 0-��� �4&� !$-   ��  ;0� < �   �0-
�+
  

�0,-    	47�6 0-�  v 
w�  �   s4M�  �-0�  *   # 4+%�   �  �4M@
� �
60-4$\ 03� �� �F- �� �.��Q  .< �    ?$8� �'4�  
� 
6 �'4� < �   =4+>�

 #)$- xu,� �  06�4�  �+$� �"
.     .���0- �4&� �+$�' < � ��  

  

 

  

 ����� ��	�

• ���� ���	
�

• � 
��  �����

 
��

• ���� �����

• ����

�
��� 
�� �����

• ���

• �����

• 	
�

•� 
��!� "#�
$� 

•  ��%��� &
'	

•���
  �
�(�
) 

• *�#�

���� ������� 

•�+,�� �� *�
-	 

• ����.��

 ��
���

• � ��(/�%0

��
�1
�  

  ��) !�� � =4+>� ?$8� <$� j
2/�� ��4��� ;0� :X  L`�

]�+6f18  [  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             3 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

44 

  �
�� �����
� �  ����� ��� ����� ���� ��� !"  

  . 0�
� ��G
 �$E
/ 	�0-���� �+6f ��) !�� �� 0-�4/ �� ���G
 ��  =4+>� ?$8� �� �. �/��$E
/ �B3�� �� ���� �! � ��
-�� I
��0D�

  : �4�- <$$2/ � �3���  L f �
6 �+$�' �� 	�4/ �� �� J4��� �� < � ��
2/�� �
6�$)�  

١ -  #�$ 

��3   ��  0-�4/   ��  J
�/    �+%  �+6f ��) !�� �
%��  # 
l�   '�   �
0-'  ��) !�� *  ���
�   �  ] #3� ��G
 �$E
/ ��u2�45 � I�
%319] � [20   [

 ��
 '�� ���� (�� X   LD�0�   	�!$�  �$Et/   �'�0-� �+6f ��) !�� �� ��3  ��$
  	�!$�  # 
l�  '�  ��3    ]#3�21] * [22] � [23# 
l� . [   '�  

��3  
/0�� �� 	
�'   ��3 �  �48-  �3 � �R�)� ����  * <$+7�6 L��4� 0+-
� ��R � �+� �  *  ����� �  !$- �$�M- ? 
3� �!$�/   �E4� �+$�' < � ��

]0+�)624]� [25	
�' [ #@
� � ��3 ���� �
/4. �
6 ��3 �-m
%" 
� [ ��� ��
$\ � ���43 �5�Q��] � �!"� # 
l� '�   � Z$M�)� j
2/����3

] 0-� ����� #2y�26] * [27  � []28[  .���� H�
+� 03� �� �F- ��  ���,"  ����  � �!"�  # 
l�  '�  ��23
+� ��3  *0+�)6   �� '  <`��   #3�  

a�
�   �6
.  	
�'   ��3   H 4,/ *  ��
$\  ���   �  �5�Q��   ���43  ]0-4�29 .[  ���
+"   I
�U��  �  I
�
2/��   �   �+ !
  �
6  0 0&    #.��  �� !$-  

0+-�4/   ����/  ��3 � I�"
)� �� 
6��� �� �$$:/ 0+6� � ��  �4� �4M@
�  #^�" � 
6 ���� � ��$
�
  #$�$.k
M/�� �
0-' Z6��" 0++. ]30 .[  

��3   ��   s��  v��u�    �+6f ��) !�� ��   ?2/��  �4� ��   �.  0 
�  ��  �4�  L�
.  
�    	�!$� ��+3  "# 
l�  '�  ��3"  ]0�
2- z�� L�
D31  .[

  �+6f ��) !�� 
� v��u� ;
`�� �� 0-�4/ �� ��3��3 Uy� 0�
� ����� j
2/��  J���   ��  ��
D  ��  �'
3  
/  ��  	
`�  
6   *  I
-
`��   �  I
�05 

�3��3�  �����  0+�
�  �  '�  < �  H ��  ��  #$@
%"  
6  #.��  0++.  �  �
6'
$-   �3
)�� �
6 �+.�� '��� a�
� 0-�4/ �� ��3 T0+ 
�- <$�
/ �� �45

�
6��3 Uy� �4�  �+/�\  
   *� GV@�  < ���
+�  �� ��3  ��) !��  ���
�  �$Et/  ��  ��3 T���G
  <`��  #3�  #$@
%"  �-0�  ��   �6
. 
  ���. ��,$�

�� 06� 	�4+� ;
y� * 0+-
� �-0� #$@
%" 
� J�4/ �
6��3 ��
$\ ��� � �5�Q�� ���43 �� L�
M�  �
6��3  �� z�8/  � �� ��$�- <`��  #3�  

�� p 
�- ���U3 �$Et/ ���GR� �. �� ��4- �45 �� T0+. �� �0$\ j
2/�� �+6f ��) !��  ��3 <$+7�6 I��$Et/ ����)
 �� ��  �+$�'  �
6  �R � 

0+-
�  I
D��   #[��"   *  �
.   *  #��0��   �  �
"�   �-4`)�   ��) !�� 
� j
2/�� �� L f I
�& '� ��3 #�
 	�4/ �� ��. �4B� .0�
� ����� 0-�4/ �� !$-

  :#3� �+6f  

#.�
,� [v@�  ��  
��$@
%"  �  ����N��  	0�    :
6'
$-  ��3   ��  J���  	
`��  I
DU�  
�  ���"�   �R �   *   �3��3�   ��  L8�  �
.  *  �'
:� 	0 �  
6  �   �3��3�  

��  I
-
`��  �  I
�05  ����0��  *  �N��'4  *  �8 ��/  *  ��'��  �  �R+6�"   ��  ��  06�  .=4- < �  �3��3�  �� 
6 �
l��  
6'
$-  X�.  ��  0++.   �

0+3�� ��u2�45 C
)�� � ��
.�
� ��  .'
$-  ��  # 
l�   �  !$- I�
%3 � ��u2�45 C
)��  ��   0-�4/   ��   ��4-  �45  ��  ��) !��  ���
�    �E4�

0�
�  . ?$8�  �
6  =4+>�  �.  ��3  ��  	
`�  
6  *  I
-
`��  �  I
�05   ��  L$�)/  ��  0++.  ����  � �!"�  �+6f ��) !��  13
+�   ����
..0+�)6

<$�'  *  Z�)$3  �
6  L��  �  LM-  �  �����  ����  Z6 L`� �� � 	
��4/ �4B� 0+-�4/ ��  � �!"�   	�!$� <�"� m
� � ��3 	0� � GV@� 1&4�

0-4� ��3 '� # 
l�  .I
%@
B�  	
,-  ����  #3�  �.  �Q�6  �3��3�  ��  I
-
`��  *  L��  �  LM-  ��4��  �  �
_"  !23  ��,$�  0�
�  *  # 
l�   '�

��,$� ��3  �� ]�4�32] � [33[  '�  n��  �R �  *   �
6 Z�)$3 �� v%l L�� �   LM-  �.  �3��3� �� 
6  ��08� �� 0+.  <`��  #3�    	�4+� ��

0 
�- L�� �+6f ��) !�� ���� �%-
�]34 [. ���
+" �l
� ;
� �� I
�U�� � 	
`�� ��
2/�� J
�-� �� �0%�� �
��$@
%" ;4� �� ��3   Z6��"

���"� � 0+. ��  ��
D   ��   J
�-�  0-4� �� ��3 <$� �R � �
��$@
%"  . ��  	�4+�  ;
y�   *  ��3   �  ��
.���   *  I��
%����3  < U-N  *   ��3   �  J
�-�  

�
��$@
%" ��'4�N 
  �8 ��/ .��  ;4� ��
�$� ��6 
-��. �$
  * I�"
)� �. �  I
DU�  ��4_�  �0� �&�4� L`,� 
� 
� ��
+" =4- < � #3� 

#$@
%" (��)
 a�
�  �
6  '�   ���   < U-N � ���  0+-
�  ��
.���  *  S-���+. � 
\�� '�  ���  ��� *  0 �5  < U-N   *  #�U3 I
�05 �e���   '�  ���  ���  *  

��$
�
   < U-N  *  I
D�� 	��G
  #[��"  �  C
�/  �
6  � 4 0 �   ]#3� �0�35����)
 {��� ����/ 03� �� �F- �� . [  #$@
%"  �
6   � �'
��

��+� *��
�$� < � ;4� �� ��4_� �$[  ��  �$$:/  ��  
6���  �  �48-  I�"
)�  J���    �+6f ��) !�� �
60�
$\ �� �$$:/ � 
-��. 
)\ ���� ��

] �4�36[ .  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             4 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

45 

  :��3 ���
� �
6 �+.�� [P��3  �-  
�+/  #.�
,� ���� ��^�"  ��  #$@
%"  
6  #3�  *  �`��  <$+7�6  ��   0-�4/  
�  �
� �  I
3
)��  #2y�   
   

��+� ��  �4� Z$M�)� �� #�U3 ���"� ���
� �$Et/ ���GR�  .�
6��3 0+-
� �-0� #$@
%" 
� J�4/ ��
$\ ��� � �5�Q�� ���43 < �/� GV@�   �4$�

�
6 ��3 0+�)6 ]37.[ �� �@
� �. �
0+-�� 
�  L$2�4/�   ����� �� #$��G& < ���. � C��3� < �/��N #@
�  ] 0-4� �� P4)8� ��338.[     ��

Z.��/ ����� �. � 
6 ��8�  *m
� I��
�� 
� !.��  ��� *  I
-
`�� ��,$� ��8� * ����
. �
6 ?��u�  * #$��
D ��
$\ ��� *  �
6 Z�)$3 =4+/

L��  �  LM-   ��4��  ��
$\ *0+�)6  ���  �  �5�Q��  ���43    #3� ����� ���,$� {���  ]39 .[  � �!"�   	
�'  ��3  *  a�
�  �
�,+.��  ��+�  ���
�  

�  � �!"�  C��3�  ��  �4�  ]40  .[#"
)� �� 	
`�� Z.���� � ���," �
6���  ����.  ��  
/  0>M�  Z6��"  ��  �6
. 1&4� � 0++.  	
�'  ��3  

*0-4� ��  �� �A � ��
R+6 �. 
� � �!"� #$��
D ��
$\ ��� * L�� Z�)$3 �4&� � LM- ��4�� 0�N�
. � ��3 �
�� ��08� 
�   �>u� ���45

����6 0+�
� ]41    .[  

#$@
%"[{  �-0�  ��  ;4�  :��3
� =4+>� ?$8�  �
� �  	
`��  #@
�  �
6  ��3 v��u�  *  ��  0-�4/  ��  #$@
%"  �-0�  ��  ;4�   ��3  �$Et/  ���GR�  .

?$8�  �
6  =4+>�  ��
$\  s4,� � 13
+�  ���  �  �5�Q��  ���43    0+-�4/ ��  �$Et/  ��2y�   ��  #$@
%"   �-0�   �   #�U3  ��)&  ����� ���"�  

]0+�
�42[  .���� H�
+�  ���,"  
�  m
� Z.��/  
� *  ����
.  �
6  ?��u�   *  L�� Z�)$3 �� 0$.
/  �  ��4�� LM- ��  �
&  ��
��3�    �
6���45 '�

�>u�  1&4�  � �!"�  ��
$\  ���  �  �5�Q��  ���43  �4� ��  ]43� �!"� .[  �3��3� ��  L��  �  LM-  ��4�� ��  0-�4/  � �!"� 1&4�  ��
$\ 

��� �� 	0$3� ���� �
R�) � �
6 L�� � LM- ��4�� � �0�  '� < � |�� �� H ��  X23 �
0-' X�. �-0� �
��$@
%" 
� J�4/ 0+. ]44[.  ��

  ���0+�\] ����)
 �%34/ 
� H�
+� �`$@
�0-4� �� L$2�4/� 
� ��3  � �!"� 1&4�  <$ 
\ Z.��/ � [ .   �
A �  �
6   �����  ����  j4���  ��  

�����   	
�
$5   *   �����  �$�
�  �-
5��� *   �
A �  �
6  �+� �  � 
6�� ��
$\ � 	
�
$5  ����
.  �
6  <$�'    �� !$- 
6�� ��
$\ � 
�-
�
$5 ���0& ��

�� 0-�4/  ? ���  ��� <�"� � �4>/  '� ��� <�"� �$Et/ ���GR� *  < ���
+� #$@
%" �� 0-�4/ �� ��� <�"� 0�
� ��G
 �$E
/  ]45[ 

I��E�[�  �� ��3 �2-
&  � 
3  �'4�  �
6   :�
0-'  ��3  <`��   #3�   ��   �4�  �$[  Z$M�)�    �� �2-
& �
EN 1@
D �� �   � 
3  �'4�  �
6    }2/ �� � �
0-'

	N  ��  �+6f ��) !��  *�4� ?2/��    ��8� # 
l� �� '�� ��:� # 
l� � #[��" I
D�� 	��G
 '� # 
l� *��  �4�  L�
D  ��&4/  #8/   �$Et/  

��3 ���D  �� ]��$
46.[ #$%D4� � I
$^4>5 ��8� �� 0-�4/  ��  �48- ���"� ��3 �  	�!$� # 
l� 
�-N '�  ��3 �$Et/ #"�.���GR�  � 0�N  �-m4�  

I0�  I
D�� ���� 	
�' �6
. a�
�    ��� < � � �4� �� #[��"�6
. �� ��+�  #$@
%"  �-0�  # 
l� ��$�- �� � �0�  ��:�  ���.  �    # 
l�

���. '� I
D�� #[��" ]���� ;
2-� �� ��47H�5 .[ � �45 �� ��" J
R+6  ��3   	�!$� 0-�4/ �� #[��" I
D�� � ���
�3 �
��$@
%"  �� ;
:��� �

.06� � �!"� �� ��3 '� # 
l�    ��. �4B�  ?$8�  �
6  �. =4+>�  	
�'  #"�  �  0�N  ��  �6
.  ��  0+6�  �  �
6��3    �-m
%"  ��   p ��/ � H 4,/  

]0-4� �+6f ��) !�� � �!"� 1&4�  �2-
& #2y��
EN H �� '� 0+-�4/ �� *0++. ��48  .[  

2-  : '("#) *�+�" 

I
D��  #[��"   �. #3� �-
)-� I
$� Z�� �
6 �2+& '� �`   Z�3  ����  ���� �0���� ���"� �+6f ��) !�� ��  ]49[  '� # 
l�  I
D��  #[��"  

�� �� �
��$@
%" ��4�8� �� 	�4/ I
D�� #[��" �. �� ���"�  	N #.�� ��  0++. v �%/ *��. �
��$@
%" I
D�� #[��" � # 
l� I
D��  #[��"  


� p 
�- #�U3 ��)& � �-��� j
2/�� #2y� ���� ]50[ .���� K$&�/ #$@
%" �
6 I
D�� #[��" �� �
&  ���� *�
.#30� 	���N ;4\ ��,$�  *  


�  KB3  ��/m
�  '�  ��u2�45   ?2/��  #3�  ]51����.[  z��  �`+ �  �-4RQ  ?$8�  <`�� =4+>�  #3�  ��   I
D��  #[��"  �  # 
l�  '�   I
D�� 

#[��"  �$Et/  ���GR�  *  ��  	�4/  �0���  ��  �R-4RQ  L`�  ��$
  # 
l�  '�  I
D��  #[��"  �4�- �&4/  .# 
l�  '�  I
D��  #[��"  
�  #$@
%" J
�-�    �
6

�%�&  �  �-0�  L`�  ��  ��$
  ]52	
�' <$+7�6 *[  ��"
  O
>�5�  ����  �
��$@
%"  I
D��  #[��"  
�  # 
l�  '�  I
D��  #[��"  j
2/��  #2y�   ���� 

�-m4�*  ��3 	
�' 	0�  ��+�  ��  �6
.  #$@
%"  �
6  I
D��  #[��"  *�4� ��   *��� < � �  # 
l� �6
. a�
�  '�  I
D��    #[��" 0� 06�45  

]53I
%@
B� .[  �� �-�0+Q  ���  �R-4RQ  �$Et/  ?$8�  �� =4+>�  # 
l�   '�  I
D��  �%@
B� �� #3� �0,- J
�-� #[��"    �0� J
�-� ~��$5� �. ��

��
2/�� �4&�  <$�  ?$8�  � =4+>�  # 
l�  I
D�� '�  #[��"  �3���  ] #3� �0�54[  < �  �%@
B�  	
,-  ���  �.  �
A �  �
6  ?$8�  �� =4+>�  

�4�  L�
D  ��&4/  
�  #.�
,�  ��  #$@
%"  �
6  I
D��  #[��"  �  # 
l�  '�  I
D��  #[��"  j
2/��  ����  .�!23�3 <$+7�6  ����  �  I
-
`��   ��8�  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             5 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

46 


�  # 
l�  I
D��  #[��"  j
2/��  #2y�  0-� �����.  �� �/ Z.���� �
6 ��8� � ���� ���," �
���" �`$@
� ��  I��
��  
�  !.���   	�0� ����

� � �"
. !23 �
_"
� 13
+  # 
l�  '�  I
D��  #[��"  �B���  ��+�    	
�' �6
/4. * I
-
`�� �� m
� �3��3� H�
+� < � �� �`$@
� �� 0+����

�� .0�
� ����� ��2y� �$E
/ #[��" I
D�� '� '� �0+�� 
l� �� 0-�4/ �� ��,$� ��
��&� IU�
%/ � ��3  *
-��. ��
�$� ;4�  �
6
_"  !23  '�  

#$�6� �A � �� ����45�� 0-�4� �� ' � 
_" ���� J
�-� �
��$@
%" I
D�� #[��" Z6��" ��
�$� �B5 '� ��� �� �� 0-��. ]55  .[  

٣ -  : �
.  

�`  �
.  '�  < �����  �'4�  �
6  �
0-'  #3�  �  # 
l�  ��:�  ��  �4�   L�
D  ��&4/  ��  �+6f ��) !��  X�.  ��  0+.  ]56.[  
6���   #^�"  

� 
6  ����  �
.  �  L$>8/  Z6��"  ��  0++.  �  '�  < �  ��   ��  0+-�4/  �+6f ��) !��  ��  #8/  �$Et/  ���D  0+6�  .=4+/   �  	
`��  �3��3�   ��  #^�"  

�
6  �
.  �  L$>8/  ��  ��4-  �45  ��  0-�4/  ��  X�. �+6f ��) !��  0+.  ]57[  .�
6���  Z.���� � �0-'�3  *  �3��3�   ��  
6m
.  �  I
�05  ��  

� �!"�  ��  0+6�  *  L�
%/  �-�'��  �� *L$�)/  
6��0%�3�  ��  *PG&  �+ �"N�
.  ��  � } �)/  z�8/  ��
��&�  �  ��
>�D�  ��  	
`��  � G\  ��  0++.  . 
�  

< �  ;
�  *  	
�'
3 �� �. ���� �4&� O4>5 < � �� � 
6 a8�  *�3
$3  ��
>�D�  �  � 
_"  ;��2$@4�-  *  
6���  �^��  ���/ ���� � 
6  

������
-  *  �� ��@�0�  � �
�y�3� 0+�)6 ]58.[  

 �-m4� I
D�� ���� 	
�' �6
. a�
� �
. ���� ��3 	
�' 	0�  #[��" ��� < � � �4� ��  �- 
�+/  '� # 
l� �6
. 1&4�  I
D��  #[��"  

 �`��  # 
l� �6
. �� ��+�   ��:�  !$-  �4� ��   '� �
. ���� ��3 	
�' �. #3� ��� < � �R-
$� I
M$M8/ <$+7�6 *   H ��  # 
l�   ��:�   ��  

�4�  �$[  $M�)�Z  ] �4� �� ?2/�� �+6f ��) !�� ��59[  . �`   '�  ���  �
6  �6
.  I��$Et/  ��+�  I�"
)�  �
6  �-m4�  I0�  ��    ��) !��

�+6f  *  ��
.���  #3�  .��
.���  
�  � �!"�  #$��
D  �3��3�   *��4_� �$[   n
B%-�  �� G\  �  �6
.  # ��08�  �
6  *� 
$"��:&  ���"�   ��  ��
D 

�� �'
3 
/ '� ��� ��� �
. 0++. ��� < � � <`�� #3�  ��  ��4- �45 (��)
  � J0� !.��/ ���� ��  H 4,/ 0+. ]60[  

4-  : �-�.�/" *0��1   

�'4�  ?����  ��
��&�  '�  < �����  �
6 �'4�  �
0-'  ��  ]��� �� �
�,� �+6f ��) !��61[  .<����  X ��  �
0-'  *  <����  ?����  X �!-    
�

* J�4D�  	
�3�� 	0 �  �  *	
R�)�  #"
 ��  # 
��  '�  � 	
 
+�N � 	
` �!-  IG@  	���  '�  #^�"  �
6  j
2/��  ��
��&�  ��6 � ��6  ��   ��) !��

��,$� �+6f  X�.  ��  0++.  ]62[  �.
� �/
%@
B�  '�  	N   #3�  �%��4&  ����� �.   ?����  ��
��&�  � Z`8�)�  �� 
�� �
6 �-�4�,\  0+�)6    '�

��u2�45 ��/m
�  KB3    �� 0+� ����]0+�
�63[.   ?$8�  �� =4+>�  �%34/  �   |��  ?����  ��
��&�  <$�  	
+.
3  ���� �M-  ����  .  ?$8�

<`�� =4+>�  #3�  '�  H ��  J!$-
`�  � 
6  '�  ���&  	�
M/  � 
_"  *  1$.�/  � 
_"  �  �0+��`$\  � 
_"  *  L`� a�
�  ��$
  �
60-4$\   ��
��&�  

�4� 
�-N # 4M/ �]64[  .	
MM8�  �M-  ?$8�    �� =4+>�   ��  L`�  ��$
  ��  =4-  0-4$\  ��
��&�  ��4�  �3���  ���D  ����  0-�  :?����   ��
��&�  

)��8� ?���� ��
��&� ��8�  * J
�)-� ��
��&� ��8� � � 
��3 � (��
��&�  ?���� ��
��&� ��. ?����)  <$� 	
�3�� * ���4-
5 ( .  

  :��8� ��
��&�  ?����(v@�    ?$8� �$Et/ �R-4RQ �3��� ;
� �� ��+3 �R 
)�6 �
60��� 
  �%�
& �� ?���� �� !.��/ 
� ���� 	
MM8�
  *�6
� ���"� ���� ��8� � �R 
)�6 �
60-4$\ 03� �� �F- �� �'���� �Q�
� .0+�)6 ��� '� ��`Q4. C
$M� �� ��
��&� ?���� �� 	4���$\

45�� ����. #$�6� '� ���. L$>8/ � x>u��] #3� ����65  ��� �� �
�,�  �-4`)� �
"� ��
 '�� �� 0+��'�� L�
� 	�4+� �� '4+6 
�� * [

]�$M" ���"� � <)� ���"� ���& '� �/� G\ 1$3N �
6 ���
 ���� �A � ��66?$8� .[  
�  =4+>�  �R 
)�6 �
60-4$\  ?2/��  #3�  .   �3��3� Uy�  
	
3N  � ? ��� 13
+� ��
$\ *
6��  
�  � �!"� 
�)-�J ��
��&�  ��  KB3 ��8� ����6  #3�  T �
6
_"  # 4M/ � ��$
 L`� 1&4� ��4��!23  

?����  ��
��&�  ��8� �� �%�& �
0-' S� �
� � �  ]�4� ��67[  .�� � ��8� I
�
��&� �� �%�& �
��$@
%"  �
6
_"  �-��$�  0-�4/ �� ;!+�  
J
�)-� �42�� 1&4�  ��
��&�  ��8�    I
%@
B� . �4�  	
,-  ����    0-�  ��/ <$ 
\ KB3 '�  *���. �-
��5
3 � ��$%�& Z.��/ 
� � 
6 ��8� �.

J
�)-� '�  ��
��&�  *���� �4&� ��$M�)� j
2/�� �� < � 	
$� �/�
2� �� 0-����45�� !$- ��8�  I
-
`�� <$+7�6  	����" �� ��8� IU$�)/ �  

!$- J
�)-� �6
. 
� ��
��&� �� ��8� j
2/�� ���� ]68�� .[ �F- �� 03� ��8� �� �
6 Z.���� 
� ����
. ?��u� ?����   �$[ �>u�   ��,$�

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             6 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

47 

� ��4� J
�)-� 1&4� ��� < �  �/ <$ 
\ ��
��&� �� ��8� ��  �4� .IU�
%/ ���'�� <$� 	
R 
)�6 �� �m4�%� H�
+� < � �8B3  �/ #3�  *  
  : 0�
� L f L m� �� 0-�4/ �� ���)� < �  

1(   �-
5  �
6   * � U �   S`����   
6  �  �-
5  �
6   �� ��  ��  H�
+�  Z.��/ 
�  0-�4/ �� *Z.  ����  L�
%/  ��
��&�  � ���)�  <$� �/ H$��   	
R 
)�6  
��  �) 
M�  
�  z4��  �
6  �-
�/�
\N  H�
+�  �/0$�� m
� Z.��/ 
�  T0+�
�  2(  Z.��/  *H�
+� < � ��    ���,$� I�
F- <$+.
3 �4� �� a�
� ���.

��0%/ L$@� �� � 0+�
� ����� 0-��� j
2/�� Z6 
� ���)� �4B� �` ���"� ��� ��  ���.  	
+.
3 *	
R 
)�6  
�  ��0%/  ���08�  � 
)�6  I
DU�  �� 
T0++.  
/ �4� �� a�
� ��� < �  �
����  J'm  ����   �%34/   ?����  ��
��&�    �4� �
� � �R 
)�6 �
60-4$\ �  .3(  	
+.
3  ��8�  �
6  Z.����  �  

�!.�� H�
+� ��� �� L$@�   # !.�� � 
$"��:& � �3��3� ��,$� �� ����� ��
D �� �
� �  �� <.
3 �
�6��
 
� �R 
)�6 �
6 0-4$\  � 
3  
��8�  
6  T0+�)6   <`��  �G@   #3�  '
$-  ����.   ��  I��
%�  
�  	
R 
)�6    �45 ��8������   �  �DU�  �� ����.  �
� �   �� ��
��&� �
60-4$\  

 ]0+�
� ����� �45 ��8�69  .[  
: ��. ��
��&� ?����(P�Q�
�   L`�  Z.����   ����  ��+�  ��  L�
%/  ��
��&�  �>u��$[  ��,$�  <$�  	
R 
)�6  �  ?����  �R 
)�6   v$%l

��  �4� *  
�� 	
+.
3  �� ��
D ��  �'
3  ��  �4� ��. ��,$�  
�  	
�3��  � ���4-
5 I��
%� 0++. �   �%34/  � ���0�R- �`2� �
6  ��
��&�  ��
�!�  

�� L$�)/ �� 0+. *  �� '  a�
� � �!"�  �-
`� I��
�� ���� ��0%/  ���,$� '� ���"� ��  �4�  �  �3��3� ��,$�  �� " 	
`� �
6 J43 "  	
�6 
 
  �� ���� �
6
_"  Z6��"  ��  0+.   ]70[  '�   n��  �R �  *  Z.��/  *���.  ���"�  ��  '�  Z6  �/���  ��  0+.  �  <`��  #3�  #$@
%"  ��
��&�  �%�&  �� 

�6
. .06� 	
+.
3 ���� ���," H�
+� *  �Q�
 <`��  #3� ��� 	
R 
)�6  �45 ��  0+3
+,-  * 
�� �m4�%�  H�
+� =4- < � ��   
� �) 
M� ��

?���� '� ���,$� ��0%/ ����� * Z. Z.��/ 
� H�
+�  # 
�� *X �!-  
��&���  �4D  �/  � ��"�
 L`� 
�-N ��   S-
�  ���,$�  ����  <�"
    #3��  
0 0& �4&� ���� ]71.[  

  

5-   :�3	4�� �����
� 

 �
"� 
   �-4`)� ��) !�� �-4`)� �� 	�4+� "(�R- 	
+.
3 �� �
_" �
0-' �45" * "C
)�� # 
l� '� �
0-' �� X  �
_" O
5"   *  

"z��  	
+.
3  '�   #$�$.   �
0-'  �%�
&  �45"  �0� v �%/   #3�  ]72 [   ��  C
3�  < � v �
%/   *  < �����  C
$M�  ��
 '��  �
"�   �-4`)�   <`)�   *  

��8�  �  ���  .#3�  < �  ��
 '��  
6   ��   0+-�4/  
�  �'�0-�  ��$
  # 
l�   '�  �-
5  # 
l�)  *(<`)�  # 
l�  ��8�  *  �  # 
l�  '�  ���    ���D �&4/ ��4�

.��$
  

 : <`)� '� # 
l�(v@� # 
l� '� <`)� j4��� �� �-
��5
3 � ;!+�  #3� ��" �. ��  	N �
0-' �� 0+. �   ��) !�� 
� 	N '� # 
l� 	�!$�

# 
l� �� ' *���� j
2/�� �+6f  '�  <`)�  
�  # 
l�  '�  �
0-'  *  ��u2�45 C
)��  �  �0+�/�
%3  j
2/��  #2y�  ����  ]73.[  �
A �   �. 
+� �
6 


� �0+�� 
l� <`)�  ?2/�� 0+�)6 T'�0+/�
2�  W��  * *�,M- �'�0-�  * �
_" 	�4� �"
. ��5��  * #$�$.  #5
3  * I
-
`��  � #�$D ]<`)�74 .[  

#$`@
� =4-  <`)�    ��,$�  �&
�)� ���"�  '�  	
`@
� <$� �� �0+�� 
l� 	�!$� �` �4B� ���� Z$M�)� j
2/��  <`)� '�  # 
l� 	�!$� 
� !$-

]#3�75[.  �
6
_"�4&�  z��,�  )� ;!+� �
+. ��a�
� �-4`   (��)
  Z ��  �^4>5  �  L�
%/ � �!"� ��$�- ��  ��
��&�  <$�   	
R 
)�6  

�4,$�  *  �-
`� 	�4+� �� <$+7�6  <��  ����  �'
�  	
.�4.   � �0�N  �
�,�  ��  ��$�-  ��  0-�4/  # 
l�  �  �
"�  �-4`)�  ��  0+. ��,$�  ]76  .[

I
$^4>5 �. 0-� ���� 	
,- I�06
,� �M- �-4`)� ;!+� ���� �� ��) !�� �� ��
�$� �� 
-��. ����� 0-� .�
0-' �� �-
5  ��
�!� �
6  

 a�
� * L$�)/ #$@
%" �
6 ���'�� �
0-' � �42�� �
"� � #�U3  	���  �4� �� ]77 .[  

  : �� ��8� # 
l�(P  .�4� �� j4��� ���"� �
��4-
5 � ���" �
6'
$- <$�
/ 	�!$� <$+7�6 � ��8� �
�$
A � �R-4RQ �� ��8� '� # 
l�

]�0+�/�
%3 � ��u2�45 * �
0-' '� �0+� 
l� 
� #3� j
2/�� �� ��4- �� ��8� '� �0+�� 
l�78  �� �B$8� �
�$
A � z�� � �06
,�  .[

2-0� � ��8� '� �0+�� 
l� ��$
 L`�  ��8� �`+ � * ��� �� ��8� #$%D4� '� 0+/�
2� 
�$
A � < � .#3� �E4� �%�
& #�U3 =4l4� 	N ;


] !23 �
_" �4&� * ���� IU$�)/ � I
-
`�� �� �3��3� * �0� }D�� ��� #�)D J�0. ��79  �3��3� Ly� Z@
3 ��G[ �� �3��3�   [

U3 k
M/�� a�
� 
�-��4�3� * � �G[ ��4� �
�6
R���" ��  	���� �� �A 4� v��u� IU$�)/ �� 	
3N �3��3� .�4� �� ��8� �� �
"� � #�

 �+$� �
�$
A � �
+. �� ��8� '� #2y� �4>/ <���� .#3� �0� 	
+.
3 #�U3 � �!"� � �` !$" �
��$@
%" � �!"� 1&4� 
-��. ��
�$�

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             7 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

48 

>5 �� #$+6f � z�� .�4� �� ��8� '� �0+�� 
l� C
)�� � �!"� a�
� 13
+�  �!� � J�& =4D� '� C�/ 	�!$� * ��8� #$+�� 	�!$� O4

  ��G
 �$E
/ ��8� �0+�� 
l� �� ��8� �-
3
+� � 
2 ' �
6 �
A � '� z�� � ��4�� �
6
_" #$�$. O4>5 �� �+6f #����� * ��
��&�

 	0�N <$ 
\ 1&4� 0+. �� �0$\ �4�- �� ��8� �M" � 
6 #$���8� �� �. ��
��&� �
� �����
- .#3� #2y� I
3
)�� �6
. � ��8� #$�$.

]�4� �� ��8� �0+�� 
l� �6
. L. �� � ��8� �� <$+.
380  �46 �
�4@N * �0^ ��3 	47�6 ���� IU`,� �`$-
�' *03� �� �F- ��.[

�
6 ?$8� *���� �4&� !$- }�
& � �Q�
V`  �! � ��
-�� � 0+�)6 ;4�%� 0� �� !23 �
6
_" �42�. � J�& * 
6 ������
- *   � Z.���� =4+>�

 .0�
� �� ��8� �0+�� 
l� � �!"� ���� ����)
 ���� �4R@� �� #2)- ��/ 13
+� L� ���  *�
/4. L^�4" 
� ���," ���� �
64R@�  

���� �0+�� 
l�({��U� :   ��  <`)�  �  ��8�  *  ���  �� ��. KB3 ��  0-�4/   *0�
� ��G
 �$E
/ �+6f ��) !�� ��$
 L`� ��  �� '    	�0-����

"�^  *�4� �� ����N�� ��� KB3 ��
�-N �
0-' �4�� '� ��
$)� �`�� 0++. ��- ��
��3� �45 ��8� � �-
5 '� 
  ��U�  ��  < �  *   '� ��
$)� ��

 }D�4� �
A � �
6 ��� �
A � 
� �
6 ��8� � �
A � �
6 �-
5  
� #-4`3 L8� � Z6 ?2/�� # 
l� �G@ .0+�)6 '� ��� * ��8� � <`)� 

!$-  Z6 ��  �� =4+>� ?$8� �+$� I
$^4>5 .���� j
2/�� ���  �� �42�� �� �+6f ��) !�� 0-�4/ 0,u�   *  �
6
_" �4&� �.��Q  '
�   *  �%$2�  

�  !23 � �
6
_" ���� #3�  �. L�
%/ ��
��&�  �� L$�)/ �� 0+.  �   06� �� k
M/�� �� #$+�� ]81 .[  �� C
3�  �%@
B� �� �� ��4�   �
6��� 


\��� ]82J0� *[ # 
l� '� L�� � LM- ��4�� * I
-
`�� �R+6�" * ���5 !.��� �� �3��3� ����" * �
_"  !23 * #$�$. �46 * L�
D �
���� 

	�4�  ���"�  *  # � 0�  ��@��  �  � ��
.  �����  *  ��  '��  ��$R�,Q  J0� ��  # 
l�  '�  �
0-'  ��  ���  *  .#3� ��G
 �$E
/  ��"
   �
6  ��
,�  �� 

�%@
B�  ��  ���  ��!�  ��  �3��3  	
�&   �. ��� 	
,-  # 
l�   '�  <`)�   �  # 
l�  '�   ��8�  '� # 
l� 
�  ���    <$+7�6 [	
�6] #3� ?2/��

	
+.
3 � 
6��� �. ������
- 	N ��  �
6 ��
��&� ����.  '� ���� �4&� #$�$. �
0-'  ��/m
� ����45�� ]0+�)683 .[  

6-   : �$��6" ��� 7
8"�  

?$8�  �3
\ �
� � 1&4� =4+>�  �
6  )���3
  �. �4� �� 	�0-���� ��  <`�� ��� < �  #3�  �� ��4-  �45  ��) !�� ��  ���
�  �  <$+7�6 

� 
3  �+6f ��) !�� �
%��]# 
l� 	47�6 ��8� * # 
l� '� �
0-' [.0�
� ��G
 �$E
/ ��4\ *�6
$
  � 1/�� �%$2� � '
� �
6
_" �4&� �

a�
� 0-4� �� ���0�R- ��45 �� �. �0-'�3  �
� �  �+.��  �
6  �3
)��  #2y�  ��  �4�  ]84[ . �
_"  !23  *  ��4\  �6
$
  �  �4&�  	
�5�� 

����  �
 �!�  ��
 '  ����  ��) !��   ���
�  0-���   �� '  
�  �6
.   C��3�  *  �6
.   �R�)5  �+6f   *  �42��    !.��/   *  C
)�� k
M/��   #$+��  �  

��u2�45  ��,$�  ] 0+�)6 j
2/�� ��85?$8�.[  <`�� =4+>�  #3�  '�  H ��   �$Et/   ��  z����  �+� �  * #$+�� �  �
�,+.��  �3
)��  ��   X �8/  

0+.  .I
%@
B�  ����/  ��  ��4�  "  ��)`� �
6 ���+\ � �F-"  ]86*[  	
,-  ��  06�  �.  �- ?$8� �� �02@
. � �` !$" I
�
,�[� � �R���N  


�+/  ��  �%D�� � �+$� �
� �
�+6
-  ��
��&�    '��� �  �
�"�  �-
����  �$Et/  ��  ���G
   *   �`��   a�
�   � �!"�  z����    '� P4�B�
- �+6f C
)�� �

��
��&� �
� �
�+6
- �� �4� ����� �48- .#3� ��G
 �$E
/ ��+� I
3
)�� '��� � �0� z���� ��
��&� #$+�� �6
. �� ��� < � � �
_" 

��4��  �  ��
�%�  !$- 
6
+�  <`��  #3�  ��  �3
\ '���  �
6  �3
)��   �M-  �����  0�
�  .�
6
_"  ��4��  �  ��
�%�  � GV@�    �
8@ �� P�G& �

� 
2 '  �3
+�    ��
� � �!"� a�
�  �F8@  ��   T0-4� ��  ��
�%� �. 0+6� �� 	
,- I
M$M8/  �^
%�   ����
. J0� L$@� �� 	�0-���� ����

  I
+$e!/ ����
. * 	�
M/ ;4^�    �� #2)- ����. #$��G& �-��
�%� �
�$
A � �
8@ �� ��%+^ � X,5 ��6
w <���� � ���� ��+3 ��
�%�

]87] #3� ��G
 �$E
/ ���
� �
�u3
\ '��� �� �. #3� ����4� '� !$- ��3 �4$� � 	
�' <$+7�6 .[88[  .< ���
+�  H�
+�  *Z.����    	
`�� 
�

��
$\  ���  �   	
�' 
� � 
6��3 J
�-� *���43 �5�Q��  � ���"� �� ���
� #2y� �
6 C
)�� '��� a�
� �-m
%" �
6 �4$� � �
/4.0-4� �  

]89J
�-��3 .[   *   �5��  '�  I
%@
B�  0++. �� �
0-' 
6��� �� �. ����� �. 0+6� �� 	
,-  #2)-  ��     ��
� *0+�)6 
6
�3�� �� �. ����"� 

�F8@  ��  ����.  ��  ����/  ��  0++.  �`+ � 
  �  ����"�  �.  ��  
6���  ��!�  ��   0-4�  <`��  ��0%� #3�  ��  �
0-'  C��3�  ���,$�    �����  *0+�
�

��4� �� J��� 
  �� 
6��� �) 
M� 
� ��8� �
6 Z.���� � 	��� ���� ]0+�)6 ���� �� ��/ #2y� ���
� I
3
)��90[.  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             8 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

49 

 < � 03� �� �F- ��  ��"
   
6  j
2/�� �R-
$�  ��+�  <$�  ?$8�  �\ � �4�� *���," *Z.����  ���� 46
$6    KB3 
�  ��) !��  ���
�  *0�
�   �m
����

� L$@0� ��� < ��3 �4&� *H�
+� < � �� ���� �
0-' ��' C��3� � 0+/ Z�  � �0^  * J
��'�  �$� '� 0�  * IU�
%/ ��
��&� �>u��$[  ��  

�
6
_" ��4�� * C�/ '�  J�& =4D� �  j
2/�� 	�0M"  
�   .#3� #%$2�  

7- '�0$   

�� #�U3  �4�    .���� j
2/�� �+6f ��) !�� 
� L�
M��  #�U3    U�
M�� � �4� �� ��+� �+6f ��) !��  '� ��/m
� KB3 �� P4�B�   ��) !��

m
� �+6f �� ���U3 � ;4� ��� X�.��,$� ��  0+. ]91[ .?$8� <`�� =4+>� #3� '�  #��0���� L f �
6 �'4� �� Z$M�)� �$[ H �� 

��)& � �-���   ���"��$Et/ ���GR�  :  

:��3  * ��3 <$� �� �` !$" � �-0� �
6 #$@
%"  I
3
)��  ��  ;4�  ��3  *  �3��3�  ��  #2D���  �
6  ����0��  *  #.�
,�   ��  #$@
%"  
6   *  

#.�
,�  ��  � 
3  �'4�  �
6    T�
0-'I
D��  :#[��"  #$@
%" J
�-�  �
6  �0+6� k
M/��  ���U3  0+-
�  #$@
%"  �
6  �-0�   *   	�4�  ��  #%$2�  *  J
�-�  

#$@
%"  �
6  ���
�3 � �8 ��/T  :�
.     ? ���  C��3�  �'  ����  �
.  *  C
)��  # 
l�  '�  �
.  *  <$�t/  0�N��  ����  #2D���  �
6    T����0��

:��
��&� IU�
%/      T #3� ��G
�$E
/ ���"� ��)& � ���� #�U3 �� ��
��&� �
�� 
�� #"
 �� � ��
��&� IU�
%/<`)�  :  
�  �42��  #�U3  

	���   �  �6
.   �B5  ��
�$�  �
6  �2�D   �D���   *  �D
Q   �   #�
 �  =4-  2   ��D� .0�
� �� j
2/�� ��  ���"�   ��  H�
+�   !23�3  ����   �
0-'  ��  

0++.  *  # 
l�  '�  �
0-'  �  �����
-  �+6f  ����.  ��  ����/   ��  *0++.  �
_" �� 	�4�   !23  ��    	����  �.�4.  
�  #�U3  	���  ��,$�  ����6 

]#3�92[  .�
_"  !23  ��  
6���  
�  H�5  �  45  *  #$@
%"  �-0�  �  #�U3   	���  � #2y� �B���  
�  ���  �  �$�  *  	
��l  1�D  �  #-4,5  j
2/��  ��+�  

���� ]93[ �
_" !23 ��  
-��. ��
�$� ;4����� �6
. �
60�
$\ ��+� 	�0-���� #�U3 '�  #$�6� �A � �� ����45�� ��4�  #3� ]94 .[  

�+$,-���  
�  �5��  IU`,�  �-��� � �!"� 	47�6  �B5  �-�"�!$`3�  *  C��3�  �  P��Bl�  ����6  #3�  ]95�� 0-�4/ �� j
2/�� < � .[    L$@�

�4&�  �M"   �  �� ��
��&� �
6�����
-  
6���  0�
�  ]96[  .  4�3� �� �0� J
�-� �%@
B�  	
,-  ���  �.  	
+.
3  !.��  *���  P��Bl� �����  ���,$� 

 '� L$@� �� 0-�4/ �� ���)� < � T0+�)6  #3�  	���  j
2/��  
�  #%$2�  *  Z� �  0 0�  �
0-'  *  J
��'�  �$�  '�  0�  �  �3  �  �0^    ��,$� P��Bl� .0�
�

#�U3 0-�4/ ��   	���     �'�0-� ���
u� �� �� ���"�  ]97[  .�6
. �
6��26�� '� 	�4/ �� 
6��� �/4^ �
�$
�4@N �6
. �+$�' ��  �0^   0+-
� 

��08�  L 
3� '� ��
��3� 	��.  �$�M-  �\   �3   �  �0^   *  �6
.   #��3  *
6���45  ��08�   	��.  �\ �
6�
. � 1).  �3  �   �0^   �  �42��   H 
�   �0+�  

 
6 	
��5
3  ��
��3�]�4�-98 .[ 

'�  n��  �R � *  �+$,-���  
� p 
�-  #2y�  #��0��  	���  !$-  j
2/��  ����  .L`�  Z.����  ����  �  �3��3�  �
 '  ��  L 
3�  L��  �  LM-  ��4��  

��  0-�4/  
�  � �!"�  z�8/  �  L�
%/  ��
��&�  a�
�  �6
.  �B5  *�
��)"�  ��  �A �  ����   	
-'  �  ���"�  <)�  �4�   ]99[.    �� �F- �� �4&� < � 
�

�
0-' 03�  ����   
�   �4&� L$@0�  #^�"  �
6  ��
>�D�  �  ��
��&�   *��,$�    �3��3�  ��   I
�05   ����0��    T  #�U3   �� �-���  �42��  ��   .0,u�  

��- �m
� ��
�$� �
6  �-���  (��!
 �0� ��  
6��� <`�� #3�   < � �� �/ �4D ��$
 (��!
 �
6 Z�)$3 �4&� L$@� ��  �� #2)- H�
+�

�3��� p 
�- .0�
� � 
�3�� H�
+�  �@
�&�  '�  �. #3� ��� < � �R-
$� X$/
��)$3 �
6 ��
 '��  '4+6  06�4�  �"
.  ��  ��4�  ?����  ���  <$�  

 	��� #�U3 � =4+>� ?$8�  �4&�  �� .���0- �4�  #�
 	�4/ �� ��.  * 	
+.
3 ���� '�  ���,$� #�U3  ����45�� 0+�)6 �   ��  �4�  ?34��  

��,$�  '� 	
+.
3   � 
�3��   ] 0++. �� ���100[    
� H�
+� <$+.
3 
` ��� �08�� Im
 � �� * �%34/ ���," ����      ���4- <$+.
3 �� #2)-

����)
 ���� �%34/ 
�  ]0+�)6 ����45�� ��/m
� �
0-' �� 0$�� '�101[  .� �!"� L$@� �� 0-�4/ �� ��� < � ��
$\ ��� �  �5�Q��   �� ���43

}�& �B3�4� �. 0�
� H�
+� < �  �  �4&  H�
+� 	�4�  	
`��  � G\  #3� �42�� 	4Q ����4� <$+7�6 *  ��.  �
"�  ��
��&�  *  �3��3� ����  ��  

����0�� I
�05  *  I�
�/  ��  X23  �
0-'  �  � 
3  �
6�
�"�  ?2/��  
�    0�
� ��� < � L m� '� 0-�4/ �� ���U3  .
�  < �  ;
�  *   ���    < � ��

u/� * H�
+�  f
   #3
$3  � 
6  ����  	
+$���  '�  �3��3�  �-m�
� ��  L�� �  LM-  ��4��  �  �
_"  !23  �  � 
6�
`6��  ����  �6
.  �3  �  �0^ 

� �
�4@N �46 ���� #F"
8�  '� 	
+.
3 �/�$M" ��&�4� �� 
�  IU`,� ����0�� � �6
. 0$�� ��   *�
0-' J'm #3� ]102  [  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                             9 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

50 

 ���� �! � ��
-�� H �� '� �+6f ��) !�� k
M/�� �
6��26��  

*�@
M� < � �� ����B� �
6 ��@4� �3��� �4M@
� �
6��26��  �42�� 
� �+6f ��) !��  ��
��3�  '�   #3
$3 �
6 ���� �  �$$:/ ?$8� ��    =4+>�

0+. �� 	
$� �� .��U�  �� #3
$3 
6  � I��$$:/ �� ?$8� * =4+>� ��
-�� �! � �0+ ��" !$- �45 ��4- �� ����  #3� �. ��   ��) !�� 0-�4/

�� �� �+6f  H�
+�  ����  #8/   �$Et/  ���D  06�  .#3
$3  
6  *  ��
-��  
6  *  <$-�4D  ��
-��  �! �  �  I���M�  ����   '�  ���&  �2+&   �. #3� � 
6

j
2/�� ���� � �+$� 06�4� �� �+�2� ��) 
� ��  <$�  
6���  �  #$�$.    .�4� < �0/ �
0-'  #3
$3  
6  *  ��
-��  
6  *  <$-�4D  ��
-��  �! �   � 

I���M�  0 
�  }"
+� #�& ��  0�
� 	�0-����  .��  �$[  < �  *I�4^  �43  � 4&    �� ��
��43 �  0-�4/  �
0-' #$�$.  ��  ��  �'�0-� �B5  . � 
60+ ��"

�
6��!�� ��
-�� �! �    L�
%/ 	
`�� �. 0�
� �� �-4
 �� 0 
� ��
-��  	�! �  � 
/ 0 
�- Z6��" �� 	
`�!\  �� C
$M�  �
6 v��u� � 
_"  ��5�0�  

���.  �  #$�$.   �
0-'  ��  �42��  0+,u�  .��
-��   	�! �   *  	
`�!\   �  Z$�>/  	

0-�$
  0 
�  (�� �+$�' �� J'm �-��  ��
��3�  '�  <$�'   *   Z�)$3  

�
6  L��  �  LM-  *  �����  ����   �  �� <`)�  �����  0+�
�.  ;
M�-�   �-��  ����  �  L�
%/  ��,$�  <$�  ��
-��  	�! �  �    	��
.0-� #3�   #��0��  

��4��   !$-   ����  �42��  #�U3   �  �
"�  ��  H�
+�  ����  Z��   #3�    .  ��U�  ��  < �   *  �'�0-�  ��$
   �  X8�   	�'  p 
�- �3��� �   ��
-��   �! � 

����  ��  �0$�� ��26�� 0-�4/  ����  ��
 '��    �. 0+�
�  #$%D�� < �
 N  ��
-��  
6   �  #3
$3  ��
D ���� �! � ��
-�� �
6  ��    � H�
+� �
� �

L�
D ���� �
6
_" �
0-'  �$5 
  0-� ��4�]103[ =�4-�  ����u�  '�  x5
�  
6 ����  < � �4F+� ��
��3�  0-4� ��  '� ���&  x5
� �+$� �
6  

�  T�+6f   x5
�  �
6  ��.  �   ��$.  ��  C
$M�  �
6  v��u�  � 
_"  ]104[  J
�-��3  *  �A/���3�  �
6 �
6��26��  �'
30+�-�4/  *  #.�
,� 

��4��  �   	0-
�+
  ���
  �
6   1$3N  � G\  ��  0-��  ��
-��  �! �   ��  0-�4/  
�  �6
.  ������
-  
6  �  #$���8�   
6  �  # 4M/  J
�)-�  ��
��&� 

 .�4� 	�0-���� ��) !�� 1&4� 

��  C
3�  � �0� J
�-� I
%@
B�  a8�  ��  ��4�  �
60+ N�"  ��
-��  �! �  ����  *  ��  	�4/  �5��  '�  
6��26��  ��  ����  �42��   '� �+6f ��) !�� 

H ��  ��
-��  �! �  ����  �
�+,$\  < � . #3� �0� 	
$� �^U5 �4B� ���4� < � X  ;�0& �� .��.  	
`�!\ ?34/ 0-�4/ �� 
6��26��   *  

#3
$3 	���G
 �  Z$�>/ ��
-�� �'4� 	��$
 �! �  *����  	
MM8� � 	
 4�,-��  .��$
 ���D ��
��3� ��4�  

   �#�� �:��3  

��  < �  �@
M�  �� �+6f ��) !�� �� �B$8� �
6 �
A � �$E
/ �3��� ���� ��F- P4Q�
Q  #�6  �'4�  .0� xu,�  :��3  *  I
D��  #[��"   *  

�
.  *   ?����  ��
��&�   *  �
"�   �-4`)�   *   �3
)��  �
6 �+.��   �   #�U3 .       ��) !��  k
M/��  ���  �0� J
�-�  ��F-  I
%@
B�  '�  ��
��3�  
�

 * �
%��  L�
� �. X  ��
�� ;�0& ����� �� .  #3� �0� �e��� X  ��
�� ;�0& �� �/��
�+,$\ �'
3��� �
6��26�� 1@
D �� 	�0-����

  ��) !��k
M/�� �+$�' �� 0-�4/ �� �. ���� �! � ��
-�� �
6��26�� I��$E
/ � 
6��26��  �0� 	
$� �
>�5� �4B� *��$
 ���D ��
��3� ��4� �+6f

   .#3�  

  

  

 

 

  

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            10 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

51 

] ;�0&1 I��$E
/ � 
6��26�� *�
%�� X$`�/ �� �+6f ��) !�� k
M/�� #�& �� ���� �! � ��
-�� I
��0D� [  

  �
�� �����
� ;	�
� #� #�<� 

 �"�3�#
=  
 ;#��"!   *�-	>	� � ;�1�"  

L��4�  C��3�  �'  �6
.  ��"
   ]�0^  * �
�4@N  * 

��
  [T  �
 �!�  �6
.    �
� �  	
`��  TC��3�

T  �+6f  !.��/   *  �+6f  #$+��  C
)��  k
M/��
 � �!"�  *  ���
�  �  �3
)��  ? ���  �42��
  *  ���
�3  �  �8 ��/  �
��$@
%"  �
��^�"

� �!"�  # 
l�  '�  I
D��  	��G
  #[��"  T   m
�

�
"� <�"� �-4`)�    

-  =4+>� ?$8� �� #%$2� '� ��$
 ����

����� � ;
`�� v��u� ]�
� �� 0$.
/ � �&4/  
�
6 �^4>5 
   ��$- �^4>5 * �
� �
6 

��4�� * z�
\  
6 * 	
�5�� 	
�
$5 *   ��4\
  ���4- �
6 �+��� ���4- �� �6
$
 �
6

��� �$�
� �-
�)64. *  J
� �
6  !23 * <`@
�  

6    

- �3��3� 	
3N �� #%$2�    ��4� '�  ���&  
�-
5���  
6 *  �Q
 ��  
6 * LR+&  
6  �  
 ��  

 �#
= '1��?  

  
  

  
  
  

#^�"  # 4M/  �  �
� �  �
6  L�
%/  ��
��&�   T 
 #.�
,�  ��  
��$@
%"   �   	���N��  
6'
$-.   � �!"�

�
"� �-4`)�    

�
6
_" ��4��  ;4^4@� L�3 ��
��&� �
  �%�
& �
�� ����  ��	.- ����@)  

L�
%/ # 4M/ � �
� �  ��
��&�  <$�  	
R 
)�6   T
J
�)-�  # 4M/  ��
��&�  ��8�  T   � �!"�   Z �� 

�^4>5    	0� Z6��"   *  �
�-
`�   <��   ���� 
�'
� T	
.�4. �
"�  �-4`)�  

 �
6
_" z��0/ z��,� 
�  #$�$. m
� ����  
}����  �
6  �-4`)� ��)  	�4+� ;
y�  j
$�  

z��,� * j
$�  ��,\ * C��/ * <$�' (�'
�  
 A#�B� ����@)  

#.�
,�  ��  
��$@
%"   �  	���N��  
6'
$-  .�42��   �
"�  
*�-4`)�  � �!"�  ��
$\  ���   �  �5�Q��   ���43  

����  �3��3�  ��   I
-
`��   �   I
�05  T   # 
l� 
I
D�� 	��G
 #[��"    

�3��3� <$�
/ 	
3N  � �-m�
�  �� I
-
`��  � 
I
�05  '� ���& ('4�N *  #2D��� �
6  

����0�� *  ���4-
5 I
�05 *    IU$�)/
* �R+6�"  � 0 �5 I
-
`��  ��'�� IU$�)/  

 *���C � *0�
�   

 � �!"�  
�  ��3  	0� �u� IG@  ��
$\  ���   � 
�5�Q��  ���43  � �!"� T  #$@
%"  �-0�  T   � �!"�  
# 
l�  '�  ��3   �6
. T   �
�4@N   �46   �6
. �  
��0^ L$2�4/� 
6 T �
_" �'
3 ��'N ��4��   

L�� I
-
`�� � 
"�  � LM-  ��4�� (��)
 * 
#$��
D ��
$\  ���  � �5�Q��   ���43 T  <$�
/

 ��3 �'
3 ��08� T  T 
6�� ��
$\ � 
�6�� ��
$\
 � �6
. � ���45 
� b+$.�
\  <$�
� 
/  0�  

<`��    

 ��	.- D�3 � D.6 � �3E�1) ���#�$  

#$��
D  �3��3�   �  z�8/  �42��  ��"
   ��   C
3�  
�
6'
$-  v��u�  T  #.�
,�  ��  
��$@
%"   �   ����N��  

	0�  
6'
$-  

�%34/  � # �06 "���
+  I
�U��  � I
�
2/��  �  

�+ !
 �
6 0 0&   k
M/�� �4F+� �� #.��
#$�$. �
0-' ���� ���
 �
6   v��u�

 ��
��&�  

�!��
)   F�	3 ���  

C
)��    �4&�  ZF-  ��
��&�  T  �42��   C
)��  
#$+�� �
"� C
)�� � �!"�T  �-4`)�   

 13
+� #��06
R- � �60-
�
3 * #w
��
�
6
_" ���� * ��4\  �6
$
 ����   � 
Z�)$3 �
6  L��  � LM-    

 �!"�
G3 � ���3���$  

  ��) !�� �42��*  #2y� ���
� I
3
)�� k
M/��
 	��� #�U3 �42�� * �-4`)�  

L 
3� �'
3 ��08� �$�M-  �\ �3  � �0^  
�6
. #��3 X$"��/   �'
3 ��08�  �
#$@
%" �
6 �\  �3  �  �0^  

 H 
� �0+� 	
��5
3    

 � "�H � #$ 7��8 � 	H ��
��;	IJ  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            11 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

52 

  �� #2)- ���
� � �3
)�� Im
� k
M/��  �42��  
�
"�  �-4`)�  


+� �� 
6'
$-  � I
8$&�/  <$+.
3 * 
�-
��5
3  � 
�
6
_" ��4��  
2 '  ��  0 '
)�  

�3�$�
= �����K ��
�����  

�42��  �
"�    *�-4`)�  #.�
,�  ��  
��$@
%"   �  
	���N��  
6'
$-  .�42��  # 
l�  '�  ��3   �  �42�� 

�
0-' �� 0$�� ���� ���
 �
6  1$3N � G\  

�6
. ������
- �
6 ��
��&� -  �-
`�    ��
 � I
-
`�� *IU$�)/ '� �����45��

T   ���� �
��5
3� '  # 
�� '�   <`)�  � 

L��  � LM- ���� ���
 �
6 1$3N � G\  

 �-�.�/" �#�"#�–   ���@)  

I�
F-   �   �42��  p 
�-   ?2/��  
�   �
"�   ��   H�
+�  

���� T �42�� �
"� ���� ���
  �
6 1$3N � G\  

#3
$3 
6  *  ��
-�� 
6 * <$-�4D  � I���M�    ��
�+�2� ���� �! � ��
-�� �'4� �� 06�4�  �

  0+�
� �+$� �
6 ����  
I
�U�� ;
M�-� � L�
%/ <$� ��
-��  	�! �  � 

#��0�� <$@4�)� ��4��  T  

-  �'�0-� ��$
  � X8� 	�' p 
�- ��
-��  �! � 
���� ��  C
$M� �
6  v��u�  �-
`�  

�A/���3� #)��
. �
6 0+�-�4/   �'
3 *  

#.�
,�  ��4��  � 	0-
�+
 ���
 �
6 1$3N 
� G\ �� 0-�� ��
-�� �! �.  

 �#
= ���! ���3#� ����
�"#)  

  

  

 : L��
�  

[1] Marans, R. W., & Stimson, R. [2011). An overview of quality of urban life. Investigating quality of 
urban life, 1-29. 

 [2] Kent, J. L., & Thompson, S. (2014). The Three Domains of Urban Planning for Health and Well-

being. Journal of Planning Literature, 29(3), 239–256. https://doi.org/10.1177/0885412214520712 

[3] Pfeiffer, D., & Cloutier, S. (2016). Planning for happy neighborhoods. Journal of the American 
planning association, 82(3), 267-279. 

[4] Wang, F., & Wang, D. (2020). Changes in residential satisfaction after home relocation: A 

longitudinal study in Beijing, China. Urban Studies, 57(3), 583-601. 

[5] Mouratidis, K. (2018). Built environment and social well-being: How does urban form affect social 

life and personal relationships?. Cities, 74, 7-20.    

[6] Shekhar, H., Schmidt, A. J., & Wehling, H. W. (2019). Exploring wellbeing in human settlements-

A spatial planning perspective. Habitat International, 87, 66-74.  

[7] Tonne, C., Adair, L., Adlakha, D., Anguelovski, I., Belesova, K., Berger, M., ... & Adli, M. (2021). 

Defining pathways to healthy sustainable urban development. Environment International, 146, 106236. 

[8] Marans, R. W. (2003). Understanding environmental quality through quality of life studies: the 2001 

DAS and its use of subjective and objective indicators. Landscape and Urban Planning, 65(1-2), 73-

83.  

[9] Mouratidis, K. (2018). Built environment and social well-being: How does urban form affect social 

life and personal relationships?. Cities, 74, 7-20. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            12 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

53 

[10] Durand, M. (2015). The OECD better life initiative: How's life? and the measurement of well‐

being. Review of Income and Wealth, 61(1), 4-17. 

[11] Sirgy, M. J. (2012). The psychology of quality of life: Hedonic well-being, life satisfaction, and 
eudaimonia (Vol. 50). Springer Science & Business Media. 

[12] Marans, R. W. (2003). Understanding environmental quality through quality of life studies: the 

2001 DAS and its use of subjective and objective indicators. Landscape and Urban Planning, 65(1-2), 

73-83. 

[13] Mouratidis, K. (2019). The impact of urban tree cover on perceived safety. Urban Forestry & 
Urban Greening, 44, 126434. 

[14] Diener, E., Oishi, S., & Tay, L. (2018). Advances in subjective well-being research. Nature Human 

Behaviour, 2 (4), 253-260. 

 

[15] Sirgy, M. J. (2012). The psychology of quality of life: Hedonic well-being, life satisfaction, and 
eudaimonia (Vol. 50). Springer Science & Business Media. 

[16]  Marans, R. W. (2003). Understanding environmental quality through quality of life studies: the 

2001 DAS and its use of subjective and objective indicators. Landscape and Urban Planning, 65(1-2), 

73-83. 

[17] Mouratidis, K. (2018). Rethinking how built environments influence subjective well-being: A new 

conceptual framework. Journal of Urbanism: International Research on Place making and Urban 
Sustainability, 11(1), 24-40. 

[18] Mouratidis, K. (2021). Urban planning and quality of life: A review of pathways linking the built 

environment to subjective well-being. Cities, 115, 103229. 

[19] De Vos, J., & Witlox, F. (2017). Travel satisfaction revisited. On the pivotal role of travel 

satisfaction in conceptualising a travel behaviour process. Transportation research part A: policy and 
practice, 106, 364-373. 

[20] De Vos, J., Schwanen, T., Van Acker, V., & Witlox, F. (2013). Travel and subjective well-being: 

A focus on findings, methods and future research needs. Transport Reviews, 33(4), 421-442. 

[21] Friman, M., Fujii, S., Ettema, D., Gärling, T., & Olsson, L. E. (2013). Psychometric analysis of the 

satisfaction with travel scale. Transportation Research Part A: Policy and Practice, 48, 132-145. 

[22] Olsson, L. E., Gärling, T., Ettema, D., Friman, M., & Fujii, S. (2013). Happiness and satisfaction 

with work commute. Social indicators research, 111(1), 255-263. 

[23] Susilo, Y. O., & Cats, O. (2014). Exploring key determinants of travel satisfaction for multi-modal 

trips by different traveler groups. Transportation Research Part A: Policy and Practice, 67, 366-380. 

[24] Chatterjee, K., Chng, S., Clark, B., Davis, A., De Vos, J., Ettema, D., ... & Reardon, L. (2020). 

Commuting and wellbeing: a critical overview of the literature with implications for policy and future 

research. Transport reviews, 40(1), 5-34. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            13 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

54 

[25] Ettema, D., Friman, M., Gärling, T., & Olsson, L. E. (2016). Travel mode use, travel mode shift 

and subjective well-being: Overview of theories, empirical findings and policy implications. Mobility, 
sociability and well-being of urban living, 129-150. 

[26] Ettema, D., Gärling, T., Olsson, L. E., & Friman, M. (2010). Out-of-home activities, daily travel, 

and subjective well-being. Transportation Research Part A: Policy and Practice, 44(9), 723-732. 

[27] Morris, E. A., & Guerra, E. (2015). Are we there yet? Trip duration and mood during 

travel. Transportation research part F: traffic psychology and behaviour, 33, 38-47. 

[28] Mouratidis, K. (2019). Compact city, urban sprawl, and subjective well-being. Cities, 92, 261-272. 

 [29] Mouratidis, K. (2019). The impact of urban tree cover on perceived safety. Urban Forestry & 
Urban Greening, 44, 126434. 

[30] Lyons, G., Mokhtarian, P., Dijst, M., & Böcker, L. (2018). The dynamics of urban metabolism in 

the face of digitalization and changing lifestyles: Understanding and influencing our cities. Resources, 
Conservation and Recycling, 132, 246-257. 

[31] Clark, B., Chatterjee, K., Martin, A., & Davis, A. (2020). How commuting affects subjective 

wellbeing. Transportation, 47(6), 2777-2805. 

[32] Dong, G., Ma, J., Harris, R., & Pryce, G. (2016). Spatial random slope multilevel modeling using 

multivariate conditional autoregressive models: A case study of subjective travel satisfaction in 

Beijing. Annals of the American Association of Geographers, 106(1), 19-35. 

[33] Frank, L. D., Saelens, B. E., Powell, K. E., & Chapman, J. E. (2007). Stepping towards causation: 

do built environments or neighborhood and travel preferences explain physical activity, driving, and 

obesity?. Social science & medicine, 65(9), 1898-1914. 

[34] Delbosc, A., & Currie, G. (2011). Using Lorenz curves to assess public transport equity. Journal 
of Transport Geography, 19(6), 1252-1259. 

[35] Marcucci, G., Antomarioni, S., Ciarapica, F. E., & Bevilacqua, M. (2021). The impact of Operations 

and IT-related Industry 4.0 key technologies on organizational resilience. Production Planning & 
Control, 1-15. 

[36] Mouratidis, K., Peters, S., & van Wee, B. (2021). Transportation technologies, sharing economy, 

and teleactivities: Implications for built environment and travel. Transportation Research Part D: 
Transport and Environment, 92, 102716. 

[37] Wild, K., & Woodward, A. (2019). Why are cyclists the happiest commuters? Health, pleasure and 

the e-bike. Journal of Transport & Health, 14, 100569. 

[38] Legrain, A., Eluru, N., & El-Geneidy, A. M. (2015). Am stressed, must travel: The relationship 

between mode choice and commuting stress. Transportation research part F: traffic psychology and 
behaviour, 34, 141-151. 

[39] De Nazelle, A., Nieuwenhuijsen, M. J., Antó, J. M., Brauer, M., Briggs, D., Braun-Fahrlander, C., 

... & Lebret, E. (2011). Improving health through policies that promote active travel: a review of 

evidence to support integrated health impact assessment. Environment international, 37(4), 766-777. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            14 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

55 

[40] Chatterjee, P., Nagi, N., Agarwal, A., Das, B., Banerjee, S., Sarkar, S., ... & Gangakhedkar, R. R. 

(2020). The 2019 novel coronavirus disease (COVID-19) pandemic: A review of the current 

evidence. The Indian journal of medical research, 151(2-3), 147. 

[41] Mouratidis, K. (2019). Compact city, urban sprawl, and subjective well-being. Cities, 92, 261-272. 

[42] Frank, U. (2007). Evaluation of reference models. In Reference modeling for business systems 
analysis (pp. 118-140). IGI Global. 

[43] Ewing, R., & Cervero, R. (2010). Travel and the built environment: A meta-analysis. Journal of 
the American planning association, 76(3), 265-294. 

[44] Besser, L. M., & Dannenberg, A. L. (2005). Walking to public transit: steps to help meet physical 

activity recommendations. American journal of preventive medicine, 29(4), 273-280. 

[45] Ewing, R., & Handy, S. (2009). Measuring the unmeasurable: Urban design qualities related to 

walkability. Journal of Urban design, 14(1), 65-84. 

[46] Mouratidis, K. (2020). Neighborhood characteristics, neighborhood satisfaction, and well-being: 

The links with neighborhood deprivation. Land Use Policy, 99, 104886. 

[47] Mouratidis, K., Ettema, D., & Næss, P. (2019). Urban form, travel behavior, and travel 

satisfaction. Transportation research part A: policy and practice, 129, 306-320. 

[48] Clark, B., Chatterjee, K., Martin, A., & Davis, A. (2020). How commuting affects subjective 

wellbeing. Transportation, 47(6), 2777-2805. 

[49] Spiers, A., & Walker, G. J. (2008). The effects of ethnicity and leisure satisfaction on happiness, 

peacefulness, and quality of life. Leisure Sciences, 31(1), 84-99. 

[50] Caldwell, L. L. (2005). Leisure and health: why is leisure therapeutic?. British Journal of Guidance 
& Counselling, 33(1), 7-26. 

[51] Hershfield, H. E., Mogilner, C., & Barnea, U. (2016). People who choose time over money are 

happier. Social Psychological and Personality Science, 7(7), 697-706. 

[52] Brown, B. A., & Frankel, B. G. (1993). Activity through the years: Leisure, leisure satisfaction, 

and life satisfaction. Sociology of Sport Journal, 10(1), 1-17.  

[53] Adkins, A., Dill, J., Luhr, G., & Neal, M. (2012). Unpacking walkability: Testing the influence of 

urban design features on perceptions of walking environment attractiveness. Journal of Urban 
Design, 17(4), 499-510. 

[54] Mouratidis, K., Ettema, D., & Næss, P. (2019). Urban form, travel behavior, and travel 

satisfaction. Transportation research part A: policy and practice, 129, 306-320. 

[55] Sirgy, M. J. (2012). The psychology of quality of life: Hedonic well-being, life satisfaction, and 
eudaimonia (Vol. 50). Springer Science & Business Media. 

[56] Brenner, N., Marcuse, P., & Mayer, M. (2009). Cities for people, not for profit. City, 13(2-3), 176-

184. 

[57] Glaeser, E. (2011). Cities, productivity, and quality of life. Science, 333(6042), 592-594 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            15 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

56 

[58] Brenner, N., Marcuse, P., & Mayer, M. (2009). Cities for people, not for profit. City, 13(2-3), 176-

184. 

[59] Mouratidis, K., & Hassan, R. (2020). Contemporary versus traditional styles in architecture and 

public space: A virtual reality study with 360-degree videos. Cities, 97, 102499. 

[60] Yousefi, Z., & Dadashpoor, H. (2020). How do ICTs affect urban spatial structure? A systematic 

literature review. Journal of Urban Technology, 27(1), 47-65. 

[61] Vaillant, G. E. (2012). Positive mental health: is there a cross-cultural definition?. World 
Psychiatry, 11(2), 93-99. 

[62] Sagone, E., De Caroli, M. E., & Indiana, M. L. (2018). Psychological well-being and self-efficacy 

in life skills among Italian preadolescents with positive body esteem: Preliminary results of an 

intervention project. Psychology, 9(06), 1383. 

[63] Diener, E., Seligman, M. E., Choi, H., & Oishi, S. (2018). Happiest people revisited. Perspectives 
on Psychological Science, 13(2), 176-184. 

[64] Small, M. L., & Adler, L. (2019). The role of space in the formation of social ties. Annual Review 
of Sociology, 45, 111-132. 

[65] Popenoe, D. (2009). Cohabitation, marriage, and child wellbeing: A cross-national 

perspective. Society, 46(5), 429-436. 

[66] Bhandari, N., Bahl, R., Mazumdar, S., Martines, J., Black, R. E., Bhan, M. K., & other members of 

the Infant Feeding Study Group. (2003). Effect of community-based promotion of exclusive 

breastfeeding on diarrhoeal illness and growth: a cluster randomised controlled trial. The 
lancet, 361(9367), 1418-1423. 

[67] Rogers, G. O., & Sukolratanametee, S. (2009). Neighborhood design and sense of community: 

Comparing suburban neighborhoods in Houston Texas. Landscape and urban Planning, 92(3-4), 325-

334. 

[68] Shirazi, M. R. (2020). Compact urban form: neighbouring and social activity. Sustainability, 12(5), 

1987. 

[69] Mouratidis, K. (2018). Is compact city livable? The impact of compact versus sprawled 

neighbourhoods on neighbourhood satisfaction. Urban studies, 55(11), 2408-2430. 

[70] Alexander, C. (1965). A city is not a tree, Architectural Forum 122 (1): 58–62 (1 dalis) ir 122 (2): 

58–62 (2 dalis)[interaktyvus],[žiūrėta 2012 05 10]. Prieiga per internetą: http://www. rudi. 
net/books/200. 

[71] Melis, G., Gelormino, E., Marra, G., Ferracin, E., & Costa, G. (2015). The effects of the urban built 

environment on mental health: A cohort study in a large northern Italian city. International journal of 
environmental research and public health, 12(11), 14898-14915.   

[72] Sirgy, M. J. (2012). The psychology of quality of life: Hedonic well-being, life satisfaction, and 
eudaimonia (Vol. 50). Springer Science & Business Media. 

[73] Davis, E. E., & Fine-Davis, M. (1991). Social indicators of living conditions in Ireland with 

European comparisons. Social Indicators Research, 25(2-4), 103-365. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            16 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

57 

[74] Sallis, J. F., Cerin, E., Conway, T. L., Adams, M. A., Frank, L. D., Pratt, M., ... & Owen, N. (2016). 

Physical activity in relation to urban environments in 14 cities worldwide: a cross-sectional study. The 
lancet, 387(10034), 2207-2217. 

[75] Elsinga, M., & Hoekstra, J. (2005). Homeownership and housing satisfaction. Journal of Housing 
and the Built Environment, 20(4), 401-424. 

[76] Kweon, B. S., Sullivan, W. C., & Wiley, A. R. (1998). Green common spaces and the social 

integration of inner-city older adults. Environment and behavior, 30(6), 832-858. 

[77] Amerio, A., Brambilla, A., Morganti, A., Aguglia, A., Bianchi, D., Santi, F., ... & Capolongo, S. 

(2020). Covid-19 lockdown: Housing built environment’s effects on mental health. International 
journal of environmental research and public health, 17(16), 5973. (16) 

[78] DeSantis, T. Z., Hugenholtz, P., Larsen, N., Rojas, M., Brodie, E. L., Keller, K., ... & Andersen, G. 

L. (2006). Greengenes, a chimera-checked 16S rRNA gene database and workbench compatible with 

ARB. Applied and environmental microbiology, 72(7), 5069-5072. 

[79] Mouratidis, K. (2018). Is compact city livable? The impact of compact versus sprawled 

neighbourhoods on neighbourhood satisfaction. Urban studies, 55(11), 2408-2430. 

[80] Permentier, M., Bolt, G., & Van Ham, M. (2011). Determinants of neighbourhood satisfaction and 

perception of neighbourhood reputation. Urban studies, 48(5), 977-996. 

[81] Pfeiffer, D., & Cloutier, S. (2016). Planning for happy neighborhoods. Journal of the American 
planning association, 82(3), 267-279. 

[82] Węziak-Białowolska, D. (2016). Quality of life in cities–Empirical evidence in comparative 

European perspective. Cities, 58, 87-96. 

[83] Ballas, D., & Tranmer, M. (2012). Happy people or happy places? A multilevel modeling approach 

to the analysis of happiness and well-being. International Regional Science Review, 35(1), 70-102. 

[84] Ferreira, I. A., Johansson, M., Sternudd, C., & Fornara, F. (2016). Transport walking in urban 

neighbourhoods—Impact of perceived neighbourhood qualities and emotional relationship. Landscape 
and Urban Planning, 150, 60-69. 

[85] Markevych, I., Schoierer, J., Hartig, T., Chudnovsky, A., Hystad, P., Dzhambov, A. M., ... & 

Fuertes, E. (2017). Exploring pathways linking greenspace to health: Theoretical and methodological 

guidance. Environmental research, 158, 301-317.   

[86] Wilson, J. Q., & Kelling, G. L. (1982). Broken windows. Atlantic monthly, 249(3), 29-38. 

[87] Mouratidis, K., & Hassan, R. (2020). Contemporary versus traditional styles in architecture and 

public space: A virtual reality study with 360-degree videos. Cities, 97, 102499. 

[88] Dubey, S., Biswas, P., Ghosh, R., Chatterjee, S., Dubey, M. J., Chatterjee, S., ... & Lavie, C. J. 

(2020). Psychosocial impact of COVID-19. Diabetes & Metabolic Syndrome: Clinical Research & 
Reviews, 14(5), 779-788. 

[88] Ettema, C. H., & Wardle, D. A. (2002). Spatial soil ecology. Trends in ecology & evolution, 17(4), 

177-183. 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            17 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


��� ����� ���� 	
���
�  ����   ����3 ��
�� /1 �
�� /1400  

 

58 

[89] Morris, E. A., & Guerra, E. (2015). Mood and mode: does how we travel affect how we 

feel?. Transportation, 42(1), 25-43. 

[90] Mouratidis, K. (2019). Compact city, urban sprawl, and subjective well-being. Cities, 92, 261-272. 

[91] Diener, E., Oishi, S., & Tay, L. (2018). Advances in subjective well-being research. Nature Human 
Behaviour, 2(4), 253-260. 

[92] Engemann, K., Pedersen, C. B., Arge, L., Tsirogiannis, C., Mortensen, P. B., & Svenning, J. C. 

(2019). Residential green space in childhood is associated with lower risk of psychiatric disorders from 

adolescence into adulthood. Proceedings of the national academy of sciences, 116(11), 5188-5193. 

[93] Kondo, M. C., Fluehr, J. M., McKeon, T., & Branas, C. C. (2018). Urban green space and its impact 

on human health. International journal of environmental research and public health, 15(3), 445. 

[94] Douglas, M., Katikireddi, S. V., Taulbut, M., McKee, M., & McCartney, G. (2020). Mitigating the 

wider health effects of covid-19 pandemic response. Bmj, 369. 

[95] Mouratidis, K. (2019). Compact city, urban sprawl, and subjective well-being. Cities, 92, 261-272. 

[96] Gruebner, O., Rapp, M. A., Adli, M., Kluge, U., Galea, S., & Heinz, A. (2017). Cities and mental 

health. Deutsches Ärzteblatt International, 114(8), 121. 

[97] Aletta, F., & Kang, J. (2018). Towards an urban vibrancy model: A soundscape 

approach. International journal of environmental research and public health, 15(8), 1712. 

[98] Litman, T. (2020). Autonomous vehicle implementation predictions: Implications for transport 

planning. 

[99] Melis, G., Gelormino, E., Marra, G., Ferracin, E., & Costa, G. (2015). The effects of the urban built 

environment on mental health: A cohort study in a large northern Italian city. International journal of 
environmental research and public health, 12(11), 14898-14915. 

[100] Cosby, A. G., McDoom-Echebiri, M. M., James, W., Khandekar, H., Brown, W., & Hanna, H. L. 

(2019). Growth and persistence of place-based mortality in the United States: the rural mortality 

penalty. American journal of public health, 109(1), 155-162. 

[101] Hamidi, S., Ewing, R., Tatalovich, Z., Grace, J. B., & Berrigan, D. (2018). Associations between 

urban sprawl and life expectancy in the United States. International journal of environmental research 
and public health, 15(5), 861. 

[102] Khomenko, S., Nieuwenhuijsen, M., Ambros, A., Wegener, S., & Mueller, N. (2020). Is a liveable 

city a healthy city? Health impacts of urban and transport planning in Vienna, Austria. Environmental 
research, 183, 109238. 

[103] Carmona, M., & Sieh, L. (2004). Measuring Quality in Planning: managing the performance 
process. Routledge. 

[104] Low, C. T., Stimson, R., Chen, S., Cerin, E., Wong, P. P. Y., & Lai, P. C. (2018). Personal and 

neighbourhood indicators of quality of urban life: a case study of Hong Kong. Social Indicators 
Research, 136(2), 751-773. 

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

dd
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
8-

19
 ]

 

                            18 / 19

https://udd.modares.ac.ir/article-40-53178-fa.html


�+6f ��) !��  �� 
6��� �B$8� �
6 �
A � �$E
/ �3���  ...   �4\ �0�� � �"��%�  

 

59 

 

Investigating the Impact of Urban Environmental 

Features and the Well-Being of Citizens 

S. maroofi 1* , M.H. Mahdipour2 

1. Imam Khomeini International University – Buin Zahra High Education Center of Engenieering 

and Technology ,(* Responsible author) s.maroofi@bzte.ac.ir 

2. Imam Khomeini International University 

Received: [2021/4/11]                                             Accepted: [2021/6/28] 

 
Abstract 
 

In light of the rapid global urbanization, providing a better quality of life in cities is becoming an 

increasingly critical issue for urban planning. However, the links between the built environment and 

subjective well-being are not sufficiently understood. This paper reviews the evidence on the range of 

pathways linking the built environment to subjective well-being. Seven potential pathways are identified 

and reviewed: travel, leisure,(3)work, social relationships, residential well-being, emotional responses, 

and health. Based on this knowledge, the paper presents an overview of strategies for improving 

subjective well-being through  urban planning. Among others, proposed strategies are to: enhance 

conditions for active travel; improve public transport while restricting cars; provide easy access to 

facilities and services; develop or steer technology and emerging mobility options to improve 

inclusiveness and quality of life for different groups; integrate various forms of urban nature as much as 

possible; provide accessible, inclusive public spaces and communal spaces; maintain upkeep and order 

in urban space, vegetation, and transport systems; implement noise reduction strategies; develop 

aesthetically pleasing buildings and public spaces based on residents’ needs and preferences; and reduce 

socio-spatial inequalities while providing support for housing and transport for vulnerable groups.. 

Keywords: artificial environment; urban social sustainability; mental well-being 
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