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 >?a ��?�x?C ��J��i�� �� ��&<� ����,��&Z�
 ��J [���, ���J � +$B�� ��
 o;�#= � �Z��	 �� �� +enE� o��c D�Ac � D?c >��y�J ��� +C���� ������
 �UJ�^� ��J G��, �z;=�= /�A� .A�&	�", �� [���C +� [�?Z �� �?N?� K���	
 �Z��	 � TU' +� /;�� P�m� ��� ���= ��J ����'S �� �.;.#= ��J +&BJ �
 ������  A��=�Ac  �?�x .AC�?�  �?mU�  �A<*�'  �n��M  ��  +&$�C  ��J��&Z�

 ���J [��U, ��
 +�;�� �D�;t��� [C�� ��J +�
?= ��  >��� ̀ J �i;C �� +C����
 � `&UJ ��J +J� �� .�?� �A<*�' �n��M /I� �� +&$�C ��J��&Z�
 TU' ��
 GAHUC�� � {��� oC?;* ���?#� �� r��<�' ������ �AHUC�� `&B;� �A
 `�C
 >���	  ��J ���U;�  ��;�;J  o;�  ���?#�  ��  >A�*  G�VUC��  ��=���  ������
 A*?� � []���g ����� +� �= >��y�J >S r��&C +' A�&	�� G�?n /�� �� ��'|

.�
� ������ D��*�I� [C��
 �n��M ��%� >�,AC�;, ̀ ;��= +' >�n��M � >������ ���� �>��� >S ��
 ���  �I���  f�
�  ��  �A�  O�  /&���  �AC�?�  �C?HB�  ��J  K;#�  �A<*�'
 +�  �A	��  K;#�  R����  �  �A<*�'  �n��M  >�;�  q�<=��  �VC�;�  +'  �*?���  �
 DE���= X?t?� �� ��= }��N � �= d;c� R�� ���� ���J +y��� /&��� �����
 G��, �� .A	 �� P?B#� X?��� K;#� /I� �� G��� ~� ����&c� @ ����&N�
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5. B. Hillier, Space is the 
Machine, pp. 24-26.

 ����&N� ��J��&Z�
 ��;, oH	 � DE���= /�� ���F� [�'���
 +' �
� /�� [J�^� ��%� �;t�� f�
� /�� �� �AJ� [���C ��
 ��a� T�&]� ��J k�J�� +� `;��= ���� �F� ?#C ��eC �A�»
 ���eC ��;,��' +� d��M �� �J�?<�' /�� � �
� �AN ��J o�Z
 .(1 D) «�?	 �� p�M�� P?�I� �?#C +� ���&�� ��J G�,���c


��� ����� .1
����� 
��� ����� .1 .1

 +C?, /�� �;�;J >�;� � >��� �� >�?= �� �� ���F� �A�� G�H;� T���=
 G��	�  ������  O� ��iN�  +�  +HCS  ��  [;�  �A�� G�H;�  +' A��
 K���� �� �� +�?�b� O� .A�' �� G��	� >S �;�' +� A	�� +&	��
 GA;y;� �I���� ����� �F� ��' ��&Z�
 �� +' �
� ���;	� /;�
 >��' ��
� ���� �J�� �A�� G�H;� �� >�;� �� 5.A�&BJ ��Z�� �
 >�;� ���� �C��� ��� �AC?	 �� >�;� �,��
 +� +' �
� ���J GA��
 ~�  +yCS  ���<�  ��  ���F�  K����  �,�  .AC��AC  �.I��  �  �t���
 �A	�� �F� �� >�;� �M�<=�� �N �J G�VCS ��?	 T���=��� AJ� ��
 �A�� G�H;� �A�' �� �;;m= +I��� /�� �N �J � �BJ i;C �A�� G�H;�
 AC�?= �� � �
� �A�� G�H;� �� ��
� T���= /�� .A��� �� �;;m= i;C
 �� .�?	 ���U= � �?	 G��� �;t?= �&U;� G��
 ��;� ���� O� ��
 K
?= +' AJ� �� >�UC �� ��=� O� `;
�= ��?�= /;*�� �«2 D»
 �� O� �� P ��=� � S ��=� .�
� GA	 `;B.= ��=� �� +� �� G��?��
 �
� �t�� .AJ� �� oH	 ��=� �� >�;� �� ���"�|?$C q�<=�� +'
 .�
� >��.&� �M�<=�� WH�*�� � P +� S �� ���"�|?$C q�<=�� +'
 �,� ���� .�
� �;#% GA��c /;�J i;C �V��B�J q�<=�� ��?� ��
 �&U;� +' �>��.= /�� .�
� +��B�J P �� i;C S ��
� +��B�J S �� P
 X?C +� +&B��� ��
A�J T���= O� �= �
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?
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 �?<� S ��F� �� A��� ���&n `;
�� P +� `;J�?]� � �� �,� .����
 �� /�� �� ��� .`���� `;.&B� �
�&
� S +� >A;
� ���� ��� �`;�'
 oH	 >��.&��C q�<=�� +' A�� >�?= �� 
?
 � 
�� `;
�= �B��.�
 ��F� �;g�= �#= S � P >�;� q�<=�� ��V�� >�;� +� .�
� +&��,
 �J �A�� G�H;� �� D��$= >��J /�� .�
� GA	 >��.&��C � 
?

 .A��' �� d�Z �� �i���&� K���� D��$&� ��J �A�� G�H;� .�
�
 +' �
� +&B��� �C�;� K���� �� +�?�b� O� }c���� �A�� G�H;�»

 .«�
� GA�S �
� +� �iN� �V�� �� K���� ��;
� +� 
�A' �J
 D��$=  }c����  ��;N?=  p��,  ��J���?�C  ��  �J p��, �N
 ��;<M  �  A�J� ��  [���C  ��?Z +�  ��  �J �A�� G�H;�  >�;�
 �?M >��J ��J p��, �N �� G��$&
� �� .A��' �� /	�� �� >�	�?Z

 �C�A�J :"Z�� �[J�^� jZ .1 D
.12 _ �/U�,
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 +� +' �?	 �� GA�� i;C «2 D» `b�� � 
���N p��, �� �� +'
 �A�� G�H;� >�?= �� ��
� 
?
 � 
�� `;
�= +� d��&� z;=�=
 `b�� `;
�= � ��� `;
�= �� +B��.� �� .��' >�;� X�i&C� +� ��
 � AC� +&U, i;C d�� ����� � � P ��J�F� ��?'"� ��?�= ��
 ���'  ��  +'  ���J G���	  .�
�  GA	  i;C  `;.&B��;Q  >�	 +I���
 �I.C �� .A�J� �� [���C �� d�� �?	 �� GA�� p��, ��J G�,
 ��
�  >�BH�  �F�  +
  �J  K���	  �E��'  
���a  p��,  lo��.�
 >�BH� � � P ��F� K���	 ���= `b�� p��, �� +' �*�n��
 +� +' ��� ���F� �A�� G�H;� /�� .�?	 �� ��A��c i���&� S � �
�
 `'�n ���&c� � �+���N �k�J�� �� >�?= �� �A	 >�;� G��
 >���

.A�� q�<=�� �� ��	 � ������ ��
 +�*�I� X?�&� �;�t� +
 �� +��U� >E� O� i;C «3 D» ��
 +�  �J�F�  D��$&�  ��J +y���  +'  �
�  �t����  .�
�  GA	
 `c� �� �J�F� /;� �,�?U, /;� i���= ����% ��� G�VC �� �V�AH�
 `;
�=  ��  >�?= �� �= d;�� � �= d;c�  �
���  ����  ���  �AC� ��
 �
��  ��
  >?&
  .��'  G��$&
�  �J >E�  �x��&�  ��J p��,
 ���J �,�?U, .�
� GA;U' ��?�= +� �� >E� �J �x��&� p��,

 o�A<= ��n �ACA;
� �� �eC +� G��
 ���J D��$= ��� G�VC �� +'
 .AC� GA	  D��$&�  ��;B�  ���J +Z�	  �  d��  ��  ���J p��,  +�
 �J p��, /�� �x��&� >�?= �� +' �
� �� Gw�� }c���� �A�� G�H;�
 ���� �� An�� �;�' � An�� �M�<=�� 
?�$� O� �J p��, .�BC��
 �J p��, dI�� ��*�I� d��M �� .AC��S �� >�m��� +� ������ O�
 �u� ��� ��i�� 
�C .A;
� �F� ?#C �� `'�n dI�� +� >�?= ��

.�
� �J p��, /�� +� ���;&
� �A��' o;�B= }c�� �� ��F� ?#C

 ���F� �A�� G�H;� .(�
��) 2 D
 +�  G��
  ���?�=  >�;�  O�  ��
�K���� �� O� �J p��, �N G���J
:"Z��
B. Hillier, Space is the 
Machine, p. 24

 ��  D��$=  .(ua)  3  D
 O�  ��  T�&]�  ��J �A�� G�H;�
 �X?�&� ��J ����� �� +��U� >E�
:"Z��
Ibid, p. 25
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��� ��� ����� �� �!��" #$�% .2 .1
 ��%�� �� �;�;J ��J +&	�VC �� A��� �� �F� ?#C `������� �?�x
 i;C  �F� ?#C  �w��  .��'  ?b&BN  1976  �=  1973  ��J ��

 +&	?C  /�A�a ���  �A	 G��$&
�  �J +&	?C  /;�J �� ���  /;&B]C
 .A���,  `�������  /��  �?��  �  A	�  zN?�  �A��  ��J ��
  ��
 ��?�  >?BC�J   �  �;�;J  R�&U�  ��'  +'  ��F�  ����&N�  dI��
 ��
 �� �>S �� W� 6.���, �� P?B#� �?�� � A	� /�� ��� 
�,
 �� +&��, oH	 `������� �� G��$&
� �� �[C���H�J � �;�;J 1993
 �� >�BC� �&'�n ��J?V*� �� �<;'�= �� +��eC ���<c D��n�<�
 ��%� ���VC� �+��eC /�� �� [;� �= .AC��' L�M �� �J G�V&C?H

 ��  �  �J P|�N ���<�  ��  �C?HB� ��J K;#� ��  >�BC�  �'�n
 �'�n  +'  ����  /�A�  .�?�  P|�N  ��J �����'  ��  �  �J +�|�N
 � P|�N ��J ������ �� � �J �����' �� �*?��� K;#� �� >�BC�
 ��;B� �� >�BC� +' A	 �� ��� �?M /�� .A	 �� �.�= P�"N
 >�BC� �� � �
� G��� ~� >S �� ���"N �����' +' A�' �� �'�n
 >S �� �� G^�� ���� ��J �;��"N +' A�' �� �'�n ��;B� ��
 O� ��� �� �;��"N � >�BC� �'�n �?V*� /�� .�
� G��� ~�
 �A	 �� �?�= �J >S >�;� �*?��� � ��� �I��� �A	 �� GA�� +H


.�?� �;, +�J A�&B;C �AN �V�AH� �� �� /�� +' ���� /�� �
 ����� +� �� ���F� �A�� G�H;� 1993 �� [C���H�J � �;�;J
 ���eC» �� >S 
�C � AC��i�� ���A&� ���eC /�� +� A�AN ��� O�
 �?	 �� A;'�= +&HC /�� �� +��eC /�� �� .AC���C «��;<M �'�n
 � �J �����' ��;, oH	 �?V*� i;C � >�BC� �'�n �?V*� +'
 ���F� �A�� G�H;�  �?��� �� �J P�"N � P|�N ��J ������
 ��  +&��, oH	 � GA�S��  �'�n �?V*�  ��V�� ��;<�= +� .�
�
 �?�#�  �  �
�  �C?HB�  K;#�  �
��	 �]��  �  �A�� L�M
 �A�� G�H;�»  .�
�  �J�F�  >�;�  q�<=��  �  ���F�  �A�� G�H;�
 ���c  �����= +�  �  �?Z  ��?Z  +�  �C?HB�  K;#�  O�  ���F�

.(4 D) «A�' ��;� [;� �� K;#� >��� >�BC� �'�n �
�

 &���� 
�� '(� ( )��� *��+, 
�� �!��� .3 .1
 ��� ���

 +&��� ���;B� ��J +�
?= �F� >��A;a !�� �;Z� ��J ��
 ��
 q�.C �� >��VUJ�^� �� ��;�' }�N �'��U� �� �	�C +' �
�
 ��%�  o#� >��y�J /H*  ��
�  +�;��  /��  ��  >��N T�&]�
 .�
� >A�* �� �
 ?� G�VUC�� ��=��� ������ �AHUC�� l[J�^�
 �= .�
� >�A� 
?
 A��� ��J �;���c >��i�� �J +�
?= /�� �� �H�
 �A���� >E� ��� �� �F� >��A;a ��J o;�#= GA�� �/�� �� [;�
 +' A�&BJ �UJ�^� G��, /;*�� [C���H�J � ����	 .�?� ��?&
�
 !E= �� �J >S .7A�&��� �
� ��N?= o��c r��&C +� +�;�� /�� ��
 +' A�&BJ A�� �;���c �� p�% � �]= �I
 O� /&��� ����
 �J >��&Z�
 �� +�?�b� O� >�;� �� �� A�� �;���c �N�� D��$=
 �� �� A�� �;���c � �J >��&Z�
 X�$=�� D��$= ��� �A�' �� +%EZ
 !�� +� ���;Z� i;C 8��V�� [J�^� �� .��;, ��C �eC �� �J >S
 +� � �
� GA	 +��b= �� �J >��&Z�
 �� X�$=�� D��$= ����U�
 ��F� �� �J >��&Z�
 X�$=�� +' �
� G��� >�UC ���b= D�?%
 �&B� � X�$=�� i;C [J�^� /�� �� ��� ����", �� �;g�= �J >S p��M�
 W���?� ���= .�
� GAUC +&��, �eC �� /;�� �I
 ��J �A��� �
 �V�� }C�?� � >�&Z�� i;C � �J �A���� �&B� +� +&BC�?= +' �
�
 >��A;a ��J !�� � >?�� �� �� �J >S � A�' +N?= ��� ��F� ��
 �� i;C � ��' A�� �;���c �� �� �Z�� �;g�= � ��;V� �eC �� �F�
 �UJ�^� �� ?��B�
S i;C ����C�� .9AJ� [���C �J�F� ���"�|?$C >�;� �*?��� � ��� +I��� .4 D

 �J P|�N  �C  ���F�  �A�� G�H;�
 M  >�BC�  �'�n  �?V*�  �  A
 Movement,  :z;=�=  +�
 �Attraction, Configuration

:"Z��
Hillier et al, Natural 
movement: or, configuration 
and attraction in urban 
pedestrian movement. 
Environment and planning 
B: Planning and Design, P. 
29-66.
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 +� u� ��� �A�� +
 ��i�� 
�C ��
?= ��;�� �� ?=�?� G�VUC�� ��
 >�UC �J [J�^� /�� ��J 10.�
� +&��� �
� ��'| o��c r��&C
 ����� o;�#= � ���
 �A� �;���c ��B]C �N�� �� +'A�J� ��
 o;Z +' �
� +&$�C >S >?�� � �J !�� � �F� >��A;a >��� ��
 �� i;C � �
� +&	�� �?mU� �?Z +� �� >��VUJ�^� �� ��;e�
 [;� �� ����� G�� +��eC /�� ��?, �
�� � o��H= �= ��V�� ��?

 ��J O;�H= � >?�� ��� �� +N?= �� [;� ��t�n �&	?C �� .�
�
 /I� �� +' �
� ��eC ��J jZ �� A;'�= �+��eC /�� +� +&B���

 .A	?N �� �F� >��A;a A�C��J �.I�� �C���
 O�

�$��� �-,� 
��/�� 
�� ��0�,�4 &���� .4 .1
 ����&N�  �A�A�  O�  �����  +�  K;#�  �;J��  ��  [J�^�
 �iC  �'���  ��J +&	?C  ��  `&B;�  >�c  `&$J  �J�  �Z���  ��
 �� +' ��&�
 >�
��	 >��� pEZ�� .���� �;�J� >�
��	 >���
 ��  �A<*�'  K;#�  �  �C�BC�  ��&��  /;�  q�<=��  >�U��J [J�^�
 +� 
?�$� /�� +� �&Z��	 
?� �
��	 >��� �� ��?<C +N?= >?C�'
 +� ���&�� G�,���c �;t?= �� �'��� �N�� .A	 +N?= �� G^�� �?M
 .������ ��  K;#�  �;g�=  �#=  >�BC�  ��&��  �;g�=  �VC?Va  >�;�
 ��� �� ��' +� �J�F� �&Z�B�J ���� �� ���?�?�;
 
?�$� ��
 K;#� �  >�BC�  �����  >�;�  ���,��
 +'  �
�  ����  /��  ��  �
 .��' �;<�= ���?�?�;
 +� >�?= �� �� �J >�H� ����&N� � �H�i;�
 �A	�� Gw�� /�� ���� �
��� �V�� ����� AC�?= �� `J �&]���J
 � �
� G��?Z G�, ��&�� O� +� >�H� �]�� �b��� �� +' ��a
 �� ~��, /;�	 .�
� +�c�� /�� �� ��&�� �VC�;� �&]���J �w��
 A;'�= �� 11.�
� +&	?C 
?�$� /�� ��?� �� o;�$= +� ���&'
 ����", �� �;g�= G����� K;#� �� >�BC� ��&�� �� +yCS +' A�' ��
 .���� �?N� �� /�� >�;� +�?
�� �I��� O� G��?�J � �
� A<*�'
 �� ��
�J >S �� ��� +' ����J �;�t� �;g�= +' �
� A.&�� ��
 �� ��� +' �� ��]	 ��J �,^�� �� �
� �&U;� ��;B� !��&��
 >�;� �&Z�B�J � ���,��
 +b;&C�� .��;, �� ���c �J >S �����

 O� �,^��  /��= ̀ ��  �J >S  �A<*�'  p�x � ���&��  ��J?V*�
 �� ���&�� G�,���c �>�,AC��VC `�� +� ��� ��
� ���&�� G�,���c
 ��A�&
� �g� �� +' �
� ����&N� ��A�A� O� �'��� �N�� T���=
 ~� ���&�� �?V*� �� ��&�� �C?, O� ���� �A<*�' K;#� O�
 .�B;C �ib� ���&�� �?V*� � A<*�' �� ���&�� G�,���c � AJ� ��
 �'��� �J >S >�;� �� ���= � A�&BJ +&
?;� `J +� o' O� +
 �J
 �[J�^� /��  �� .�
� GA�S��  X?t?� `;�$=  �  ��?�=  �A% ��
 >�;�  �A��S��  �C��;�  ��J �;�c��  +'  �
�  GA	  G���  >�UC
 O� �;J  �  A�&BJ  �;�;J  ��F� ?#C  �  �'���  ���&��  G�,���c
 ��  ����&N�  DE���=  �;�c��  ��  ��?Z  �V$;%?=  �����= +�

 .�B;C �C?HB� ��J K;#�
 �� GA	 Gi��?\= ��J �?�
 l���&�� ��J G�,���c :
��/�� ��0�,�4 @
 G�,���c .A�C�
� �� O�' K;#� � ��� /;� �I��� `�� +� +' A�&BJ
 �
��	 >���  ��  �  �I;#�  �
��	 >���  
?�$�  o�|  ��  ���&��
 ��J?V*� �<* �� ���&�� G�,���c O� .�
� `�� o��c �&Z��	 
?�
 >��� �� ��&�� +' �*�n�� ���;, �� oH	 K;#� � ���&�� >��&B��
 d;<I= o��c ��&�� �� �An �= K;#� � �
� +&��, oH	 K;#�
 � ��&�� >�;� �<*  >��J p�?�?�;
 ����]= >�,w�� �� .�
�
 �� ���� �?M +� 12.�
� ��&�� �� p�?�?�;
 K;#� � �
� K;#�
 >�U��J >�AC� ��� >���� +� �J ���� +' �H	i� >�AC� zI� O�
 �?N� �;C?� ��� �� ���� ���� /&BUC �?V*� O� �AC����� ��
 .���� ��?Z d��I= O	i� >�AC� ��&�� �?V*� �� ?V*� /�� � ����
 � �
� GA	 �A% ̀ J ���;� /&BUC � ��&�� �?V*� �� K;#� �b���
 >��� ��A�&� ��J p�?�?�;
 .�
� O;��?�?�;
 ��&�� �� K;#�
 ��  �� +N�� �����  �J p�?�?�;
 /��  �  ��;, �� oH	 �F� O�
 �<BC +a�,� �J p�?�?�;
 13.A�&BJ �V�AH� +� �<BC �E.&
�
 >E' f�;.� �� �*� �A�J� �� �;t?= ��?Z +� �� �F� � �?Z /;�
 �'��� ��J +��eC d��M �� �J >S >�;� �<BC ������ �;�' �� �
 A�' `J��� �� +�;�� AC�?= �� �b��� �� �F� ?#C .�B;C `�� o��c

 .�?	 GA;��� ������ �;�' �� p�?�?�;
 �� �J��&�� q�<=�� +'
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��(6� ����7 '(� .2
 �� 
��/�� 
�� ��,� #7,��� 
�� '(� .1 .2

�/+��7 9�� ����7 ),(�
 ��  �&Z��	 
?�  �
��	 >���  �?Z  P�&'  >�?��  ��  �$ �J  ��J
 /�A�  �  �
�  +&��,  G���  �M����  ����, Wn D��<�  ��  +�;��
 �� �J G��� �	���� >?�� � !�� +H��� �� A�' �� A;'�= +�;
�
 +�  +&B���  �M����  ��;B�  D�?%  +�  �&Z��	 
?�  �
��	 >���
 o�� ��  ��  P�&'  �B]C  []�  ��  ��  .�
�  +C�, r��  f�?n
 +� o;�$= +� �$B�� ����,��&�� � �M���� ����, Wn ��?� ��
 �� �H� �� �>?B<;, i�;N ���V�� P�&' �� 14.������ �� �<#%
 A;'�= ���� R���� �� �&Z��	 
?� �
��	 >��� O;
E' >?&�
 �� ��� +' �
� �i;a >S `;.&B� R����» :AB�?C �� � A�' ��
 ����% >A�� �� +B��.� �� ����S �� �
� +� ���,�;C ��U�S �AJ�U�
 !�� +H��� �� �
� �A;'�= �J /�� ��J 15.«>S �� WH� O�
 �  f�?n  ��  �J G���  �	����  >?��  �  �&Z��	 
?�  �
��	 >���

 .A�&BJ ��?&
� �J >S `;.&B� R����

 ( 
��/�� 
�� ��,� #7,��� *
���� '(� .2 .2
��/�� : ;��� <=�% �� �� )> #7�?�

 ��  ��  ���&��  ��J G���  �	����  �  K;#�  ����C���  ��J G?;	
 ��J �A� � (�U���) �n��M @ ��;
�= ��J �A� ��' �C?, ��
 ��J �A�  .AC� G��'  �A�� +.<M  (�U����;Q)  ������� @ �
��	���
 ���� �� G^�� >�H�� �J G��VC �
� �
��� +' �;n /�� �� ��U���
 �U����;Q  ��J �A�  +�  �<BC  ����S ��  `J���  �J?V*�  !�H�'
 �?�= �VC?Va � �;$;' [b�
 �J G��VC �
� �� .AC��� ��?*��
 �� ��
� z=�&� G?;	 /�� �� i;C ���J T�t .�
� �=�B;� K;#�
 �&Z��	 � �'���� ��J +<�N �� ���;B� `;
�= >�H�� >�A.� +��N
 �����= +� �J �A� /�� +' AC���� /�� �� >��VUJ�^� z*�Q .�F�
 ��;C � A�	�� �Z��	 � R���� ���� }C�� � }��N �	�� A�C�?= ��C
 �V�AH� �� [J�^� p�AJ� �� ��&<� � +C�J�,S d;$�= �� +' �
�

 ��J �A� l[J�^� /�� �� `J �?e�� /;�J ���� .AC?	 z;'�=
 �VUJ�^� h]	 ������� � �
��	��� �?�#� +' ��U����;Q
 � z;'�= �� � AC?	 �� z;'�= �F� ?#C ��eC �A� �� �A�&BJ
 .��� �� }C�� � }��N �	�� +� >A;
� ��e&C� �J >S �C�J�,S d;$�=

 :�A��� ����7 ),(� �� ��0,�� 
, ����� .3 .2
 
��/�� 
��� �����

 ��
 �� [C���H�J � �;�;J +' ���;<M �'�n ���eC z;'�= ��
 +' �'��� �N�� ���&�� ��J G�,���c ���eC �� �AC��' }t� 1993
 �;,��� ���eC O� �A	 ����� 
�C /;�J +� ���&' �� 1968 ��
 ��  �&'�n @ ���&��  ��J?V*�  ��*�I�  ����  +'  �?	 ��  o%�n
 ��  >S  r��&C  �  ����  ��&U;�  �;���N  �J G�V&C?H
  �A�� L�M
 /�� +� «5 D» �� .�
� �= �?<c o��c � �= O��iC ���b= r��&C

 �  �F� ?#C  ���eC  d;$�=  .5  D
����&�� ��J G�,���c

.15 _ �/U�, �C�A�J :"Z��

Affordance
�I;#� �;���c

Space Syntax

Ecological/ Environmental psychology

Configuration
�A�� G�H;�

Behavior Setting
���&�� G�,���c

Synomorphy

J-Graph

A<*�'
 �?V*�
�'�n

 �?V*�
��&��
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 G�,���c i;C � ���F� �A�� G�H;� �� >S �<BC � �<;'�= ���eC
 ���<� �� ���F� �A�� G�H;� �?
 O� �� .�
� GA	 G��	� ���&��
 ��J?V*�  �  A<*�'  >�;�  �I���  TU'  +�  ��;<M  �'�n  ���eC
 i;C �'��� ���&�� ��J G�,���c ��V�� �?
 �� .A��bC� �� �&'�n
 GA�S�� ���&�� ��J?V*� ��;, oH	 �� !��' � `�� +� �b��
 +�  �J p��, �N d��M ��  ���F�  �A�� G�H;�  .�?	 �� A<*�'  ��
 T���= �� ���&�� G�,���c o��.� �� � A
� �� +I��� /�� T���=
 ��;N?= p��, O� z;'�= .��� �� G��� ���?�?�;
 �� �&Z�B�J
 +� ��?Z +� AC�?= �� ����� ��?Z ���b= �c� +' ����?�?�;
 �
 �C?HB� ��J K;#� �� >�BC� �&'�n @ ���&�� ��J?V*� T;%?=

 .A��bC�;�
 
?��?s�
 �� >��VUJ�^� �� �Z�� i;C +&	?C /�� �� [;�
 ��J +��eC  ���  ��  >��  o�  >�H��  +�  �F� ?#C  �Cv�
��
 ��?a��a �t�� � AC� +&	�� G��	� �F� ?#C � K;#� �
��	 >���
 >�
��	 >��� �� +' �?�&C?� o;C�� .AC� +&BC�� ��"� >�H�� �� R�&U�
 ��  ��
�  ������  �&C�
  �;C�$;*�'  G�VUC��  ��  f��	�
  �I;#�
 `�� /�� +� �?<C�&
� �� �F� ?#C 2007 `��?s�
 �� ���&	?C
 f�&
�  ��  ��eC  P?a��a  /��  +�  >A;
�  +'  AJ� ��  A�?C
 �I;#�  �
��	 >���  }��N  ���eC  O�  ��  >S  >�?= ��  �  �
�
 �?'"� ��eC P?a��a �� �� �J �B���i�� o;�#= ?�&C?� .16A;��C
 /��  +'  �
�  ����  /��  ��  �  ����	 ��  G^��  �J�V��N  �����

 ��J +$*?� �� ���;B� � >�H� >�;� �V&B<�J AC�?= �� o;�#=
 �����  ��J jZ  �F� ?#C  .A�'  >����C  ��  K;#�  �&Z��	 >���
 � }��N ���eC >�?&� +' �?	 �� /�� �� }C�� �J jZ /�� � ����
 /�� +' ���� ��
 ?�&C?� .A;U' >��;� >S �� +C�
��	 >��� }C��
 [���C +� >�
��	 >��� ��J [J�^� �� ���J +C?�C �� �� �J jZ
 .A�' +t�� � L�I� �F� ?#C ��.=�� ���� ���J����U;� � ���",


���� &��B�� .3
 ��J +&	?C  /;&B]C  ��  W�  +�%��E�  �F�  ?#C  ���eC  A.C
 �� >�;� /�� �� .���� +���� i;C >��y�J � A	 ��QS >S >?���;�
 � o�Z � AC� +&Z���� >�A� >��V�� �� �= d;�� �eC zn�% /�A�a
 >���� +b�AZ �J >S /;&B]C .AC� G��� >�UC ��?Z +� �� >S ���
 �� �=� ?*��' �� �� W� .�
� �A��?�� G�VUC�� �� 1994 ��
 ��
 +�B�
 +� �= �S 
� G�VUC�� ������ �AHUC�� �� 2003 ��

 ������ GAHUC�� �?
 �� +' �� �
� +��eC /�� �� ���JA.C
 �2015 ��
 �� i;C �=� �� W� .A	 G��� >�A� ���J �
�� ��=���
 ������  D�;���  ��  .A	  G��i��  >�A�  ?&C  �C�
��	 >�&BJ  A.C
 ��  /��.=  G�?
  �  ����#�  /;BnA;
  i;C  >����  ���
��	  �
 ��J L�M �� +' AC� +&Z����  �?'"� ���eC  hc�?C  +�  �� +&	?C
 �� �=� ?*��' A.C .�
� �?$#� � �<g >���= G�VUC�� �UJ�^�
 ����� ��&U;� �;���N +' ���bCS ��  �
?a�
�� ��� �B
��
 �� G��	�  .���,  ���c  >�;J�VUC��  ��  ��;e�  o;Z  +N?=  ��?�
 �.��� .�?	 �� G���S +���� �� �?'"� A.C f?�� � o���
 ��
 �b��� �� +�J �eC ��?� ���?� � �
� +&$�C A.C /�� �� �� ��JA.C

 .(1 ��AN) 17�
� GA	 �'|
 !�� � �C�<� +� �� o�Z /�A�a �=� ��F� ?#C ���eC A.C ��
 >�?�  ��"� +	AZ lX?t?� /��= ̀ �� � /;*�� 18.�
� +&BC�� ���� >S
 �/&�C�� A�C��J �`e�� �� +H<	 ��J ���� �� �?'"� ���eC r��&C
 �� ��	 q�.C z*�Q +� �
�&
� �v?��� +' A��� ��J >���;Z .�
�
 ��%��� �F� ?#C +� q?��� ��J o;�#=� +�ib= �� �A��' �� �B;�

�?B�(6� C��
��(6���?B�,���� &A�%

1�=� ?*��'2004�= �S 
���i�� � �J !��
methodology

2?&C f?U;���2015o�����
��	 >�&BJ
epistemology

3>���� +b�AZ1994�A��?���J �&
�'
Methods Shortcomings

4 ����#� /;BnA;

/��.= G�?
 �1390>���=��eC �A� /���b= �A�  ��F� ?#C  A.C  ��;U;�  .1 ��AN

.>�,AC��VC :[J�^� � �
���



6788 

:OC .19
P. Pinho & V. Oliveria, 
“Combining Different 
Methodological 
Approaches to Analyze the 
Oporto Metropolitan Area”. 

:OC .20
B. Hillier & A. Penn. 
“Rejoinder to Carlo Ratti”.

 G��� [���C �?c ��;B� D�M�<=�� ����� � GA;U' G��AC� �� [;�
 ��  �  kC��' ��  L�M ��iN�  �V��  [.C  �%���  /��  .AC?	 ��
 +' ��H	 +� �A��' �� ���� �AN o�Z GA	��� ��eC +;*�� T����=
 /;�� ��J P?a��a +;*�� T����= �� +' �GA	 �A�� G�H;� ��F�
 ��F� ���� � ���� �� kC� ��	�� G���J +� �?Z �� �� ��.&� �
 �;J�� � �J?N +' �	�� �eC �� A��� .�?	 �� `, >S �� �C�BC�
 oH	 ����&N� K���� >S �� +' �C�H� ���<� �� ��F� +;*�� T���=
 +' �*�n��  .�
�  ��?&
�  �C�BC�  D����&N�  �  >�BC�  ��  ���;, ��
 ���= ���� ���A��� ����� +' �C?HB� K;#� ��?�� ��J�F�

.A�b�V� +;*�� T���= /�� �� A�C�?= ��C �A�&BJ A%�.� �V�� �� �
 ��� �� �C?HB� K;#� �CA� +' �
� �C��� �?C�g ��\B�
 /&��VC �eC �� �� +��eC �C�<� .�
� GA���VC }c�� ��?�J �	�
 �� �� K;#� �I
 �� �
� /H�� +' ���$=�� T�&]� ��J���=
 �F���Z /�A�a ��b�� �� �� G�� }c���� �A&$;� ��$=� ���	 ����
 >�A� � �]= �I
 O� G��?�J �� �C?HB� K;#� .�
� +&B�
 ����� ��J���= �� �J�F� /;� K���� +' AC� +&��, �eC �� ���= �;;m=
 �&B�� ��J }�&b� �&B� �}c�� `*�� �� +' �*�n�� .A&�� �� ��$=�

 .���� ��A�&� ��J ���?�J�C ��<*�Q
 X�$=�� >AUC +&��, �eC �� !�� /�� �� �&&B� �V�� o��B�
 ��J K;#�  ���  ��J�F�  .�
�  �t���  �����'  �  �J >��&Z�

 �
�� D��Fc o��c ��J +CA� X�$=�� /&��, �eC �� >�A� ��C?HB�
 ��  ���J []�  ��  []�  +'  �C���  _?�]�  .A�&B;C  �.;c�  �
 �� ��
� A�� o��c X�$=�� �� �C��&Z�
 �� ��= l��?�� ��F� O�
 �B;� �� �J�F� ���
 +� A�� l�C?HB� K;#� A<*�' �� ���J []�
 `J  ��  G�V&C?H
  ��F�  
�bBC�  ��<*�Q  ����?�  /��  ��  .A�' ��
 >�;� +� .���, �� +��eC ��$� ���?� �� �;Q �A��?c }��= � �i�� ��
 �J ����C�N ��?� �� ����% �� +��eC /�� �A�S��' >�?= �� �V��
 �=���  �A�� L�M  ��  ��  +'  �C���  .��'  GAJ�U�  �J �A�� L�M  �

 .�
� GAC�� �c�� GAUC on lo��B� �� ���;B� ��?	 �� +&	�",
 �?N?�  ��J �;���c  >���  >�UC  `Q� ���  ��JA.C  /��  ��&���C

 A<*�'  �  �C?HB�  ����N  >�;�  d��I=  ��  ��F�  ?#C  ���eC  ��
 ��= GA;y;� ��J ̀ &��?V*�  ��b�� ���� ���J����U;� +� �/HB�
 ��  ��  ��  ���	  /;��  ��  ��= o��'  ��J G���  +'  �A��bC� ��
 �J�F� >�;� �<BC �� G�E� >�?= �� �J ̀ &��?V*� /�� �� .AC�;,
 X�$=��  >?y�J  �A��	���  ��J G���  �GA	 �A���H;�  ��F�  ��
 �� ���J !E= .��' GAJ�U� i;C �� �t��� �����' � �J >��&Z�

 
�� �� ��= o��' ��;�#= ���eC >���S A�A� ���� �;Z� ��J ��

 .19�
� ��;, oH	 ��n �� �A	�� �?� hc�?C �A�C�	?� +' ���	
 +' �= }��N � �= o��' �� +��eC  /&Z�
 �?#� ��  �J !E= /��
 �� �;�;J ���eC i;C � >i�' +��eC �&BN�� � ��&�� ��J �,^��
 G�� �?�J +' A
� �� �eC +� +a�, .�
� +&��, oH	 �A	�� ����
 .20�
� �c�� �J +��eC /�� >A;
� 
�bC��
 +� ���� �� �Cv?M

��(6� 
��� C�� .4
 DE���=  o��.&� �g�=  � �;g�=  +' �
� �eC �� [J�^� /��  ��
 �� �� �%��� �C?HB� ��J �?' ���F� �A�� G�H;� � ����&N�
 � �?	 �
��� � !��' ���b= D�AJ�U� i;C � �F� ?#C G?;	
 ?#C  ��J !��  �  +��eC  >�?<C  ��  >�?�  ?, �
��  !��  /��  ��
 DE���= >�;� +�?
�� �I��� .�?	 ������� � ���?]� O#� �F�

 �[J�^�  ��eC  �A�  .6  D
.>�,AC��VC :/��A=

Spatial
Configuration
���F� �A�� G�H;�

Social
Interaction

����&N� DE���=

Space syntax
�F� >��A;a

Ecological
Psychology

�
��	 
?� �
��UC���
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 �/@@U�, �C�A�J A@@��n :O@@C .21
 �&��;J� ��F� ?#C ���eC �U�AC����»

.«���	 �n��M � ������ ��

 G��� [���C i;C «6 D» �� +' ���F� �A�� G�H;� � ����&N�
 D��*�I� O�' �� `J � �F� ?#C ���eC �#= `J ��
� GA	
 ����S T
?� �O���C �C?HB� ��J K;#� ��� �� �C�A;� � ���b=

 .A	 AJ�?Z ������� � �
��� (9 � 8 � 7 D) P�Q R��	 �

 D��/� 
�EF� =, ���> #�� �� ���>�� .5
 ���H� )��=> ( ��� ��� 
��� C��


��/�� 
�� ��0�,�4
 
��� ����� &!I�A� ( �H�� <��� .1 .5
�!I�A� ���� ����J� 
�� 
�$ �� �����

 /�A�a �F� ?#C !�� +� X?��� K;#� ���F� �A�� G�H;� TU'
 GA	 +&Z���� >�A� ��V�� �&	?C �� o;�$= +� +' ���� ��HJ�� � /�
 +;�= X?t?� O� �?n �� �J +&	?C �� /�� +' ���bCS�� 21.�
�
 AJ�?Z �t�n �*�.� `;J�$� �� d;��= z<
 i;C >S ��*�I� �AC� GA	
 ��?#� q?IZ +U.C o;�#= �GA	 +t�� ��HJ�� /�A�a >�;� �� .�?�

 X?t?� /�� d;��= ���� .�
� GA	 GA�i,�� �t�n [J�^� ����
 �F� ?#C ��� >�,w�� � D�;��� +� �<BC GA�C�?Z +' �
� 
�v
 /�A� ��?#� q?IZ �U.C �;�= A����� .A	�� +&	�� �� 
�v K�B=
 +' ���?#� KZ O� �� �A<*�' ��� ��F� �J +' �
� D�?%
 .�?	 �� /;UC�N ��
� >�BC�  A�� �?#� KZ /��=A���  �A����C
 /��=A��� � ��?#� q?IZ ��A�= /��&�' +' �
� /�� �� ��

 o;�#= i;C � `;
�= ���� .A�	�� �A<*�' ��J�F� �A����C �J >S
 ��%� ��i�� 
�C +' �u� ��� ��i�� 
�C �� ���F� �A�� G�H;� /��

 ���?J  WH�  .(�
��)  7  D
 ��?�  �C?HB�  �?'  �O���C
 :+U.C  "Z��  ��B]C  ��*�I�
 ���A#�  `;
�=  ���� o,?,
.>�,AC��VC :[J�^�
 �?'  ����S T
?�  .(ua)  8  D
 "Z�� �
�� ��*�I� ��?� �C?HB�
 ���A#� `;
�= ���� o,?, :+U.C
.>�,AC��VC :[J�^�
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 �U.C ���
 G��
 �� W� .�
� GA	 +&��, G��� ��
� �F� ?#C
 ��i�� 
�C K;#� �� �+�*�I� ��?� �C?HB� ��J K;#� �A�� L�M
 GA	 G��� u� ��� +� p� WH�� �� ���� �� �?'"� �U.C �A'?=�
 �IZ ��J +U.C �� .�
� GA	 `;
�= >S �IZ ��J +U.C � �
�
 �AC?;� ̀ J >�i;� ��
� GA	 +���� «16 �= 11 D» �� +' �+;*��
 (G�;= �
?=) kC�i��c q?IZ � �
� GA	 +B��.� ��� ��J�F�
 �
?=) kC� [$�� q?IZ � �AC?;� ̀ J >�i;� /��&U;� �VC����C

.�
� �AC?;� ̀ J >�i;� /��&�' �VC����C (/	��

 ��� ��� �FK, ���L/� *
����� M� .1 .1 .5
 �AC?;� ̀ J .�
� �F� ?#C �;;m&� /��= ��%� �AC?;� ̀ J �;;m&�
 O� d�� K
?&� �<
�#� d��M ��  �F� �J ��?� �� K
?&�
 +&Z���� >�A� �V�� �*�.� �� o;�$= +� +' A�S �� �
� +� �F�
 o'  ���  ��  +'  ���;N?=  p��,  ��  i;C  �F�  d��  .�
�  GA	
 .A�S �� �
� +� ��
� GA	 `;
�= +�*�I� ��?� �C?HB� K;#�
 �� +' �
� �M?IZ ��A�= K
?&� �F� O� �AC?;� ̀ J !���
 �
� `&B;
 o' �� �V�� q?IZ ��J +� >�?= �� �J >S d��M
 �V�� �� �eC ��?� G�, ���� �A	�� �&�' /;VC�;� /�� +a�J .����
 G�, >S �V�� >�;� +� � ���� ��= O��iC q�<=�� p��, ��J G�,
 +' (10 D) f��*� �� AC?���� p��, O� �� .�
� �= f�&
� ��
 i'�� �AC?;� ̀ J >�i;� ��
� ���&
� ��?� }N�� p��, �*i�� +�
 >�?= �� q�<=�� �� o� O� �� ���� .�
� O� �A� �iN� �;.� ��
 >�i;� /��= Oa?' /�� .�	�� �
�&
� �J G�, ��J +� i'�� ��
 p��, O� �� �AC?;� ̀ J >�i;� /��&U;� �VC�UC � �
� d��
 /��&U;� f��*� p��, O� �i'�� f�� .�
� f�� /�A�a ��
 �AC?;� ̀ J p��� �A� .���� �J G�, �V�� �� �� �AC?;� ̀ J >�i;�
 �� �A� /�� �J p��, �V�� �� ��� ��
� O� f��*� p��, O� ��
 +� >S �<BC >��.= 
A� >�i;� �� �G�, �J K
?&� d�� `;B.=
 �� �F� �J �<BC �AC?;� ̀ J >�i;� �<
�#� !�� .A�S �� �
�

 .22��' +�*�I� >�?= �� ��$� �&	?C �� o;�$= +�

 �J�F�  >�;�  ���=�  >�?= ��  �K
?&�  �AC?;� ̀ J  d��M  ��
 +�?�b� �� �F� O� �AC?;� ̀ J >�i;� +a�J .��' h#$= ��
 �,^��  G�VCS  �A	��  �= O��iC  O�  �A�  +�  �  �= ��i�  �J�F�
 >�i;� [J�^� /�� �� .A��� �� [��i�� �J�F� �V�� �� >S ���=�
 ��  ��AC?;� ̀ J  �;;m&�  f�
�  ��  ��J�F� �V�� ��  �J�F� ���=�
 GA�S �
� +� ���b= �A� �� � �
� GA	 G��� ���c i'��= �I.C
 .�
� GA	 GA;b�
 +��C [
�� � �&Z��	 ��J +U.C �GAJ�U� ��
 +'  �C?HB�  ��J �?'  �A�� L�M  ��  �M�.C  ��  ��� ��  ��e&C�
 �� i;C ����&N� DE���= �A
� �� ��'�An +� �AC?;� ̀ J >�i;�

.WH�*�� � A	�� �?Z ��� �I.C

 N��� �� 
����� M� ),O�� :��� ��� 
��� C�� .2 .1 .5
�!I�A� ���� 
�� 
�$ 
��� P�" QF/R�

 �F� ?#C  ��eC  �A�  ��  +'  �
�  /��  [J�^�  ��%�  �;t��
 ��;� [;� �J�F� �� >�BC� �'�n l���F� �A�� G�H;� ���<� ��
 ���
 +;<	 �J�F� �� �� >�BC� ����&N� DE���= +b;&C�� � �?	 ��
 �= d;c� ��*�I� +� ��;C ��V�J�� ��J D��$= o;*� +� ��� ����, ��
 f?B#� l+���N �J �^�� D��&]� +� +N?= �� ��;<M �'�n /��

 �P�Q  R��	  .(/;���)  9  D
 :+U.C  "Z��  �
?
  ��*�I�  ��?�
 ���A#�  `;
�=  ���� o,?,

.>�,AC��VC :[J�^�
 f��*�  p��,  O�  .(v��)  10  D
 �J�F�  +�J  d��)  4  �<=��  ��
 O�  �V�AH�  +�  �<BC  �b���  ��
 O� i;C �AC?;� ̀ J >�i;� � �
�

.>�,AC��VC �� L�M �(�
�
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S. Bafna, “An Introduction to 
Space Syntax”.

 T�&]�  ��J +���N  ��  �V�J��  ��J D��$=  .�
�  f?���  �
 `;.&B� �'�n �����  �� +' �?	 �� ���J �'�n ��b��  zN?�
 /�� ��� []� .Ab�, ��C A�.� +� �A<� �� �
�� KZ ��� �� �
 �#= +' ���� +&
?;� `J +� ��&Z�
 O� �t�� +� ��;C +;t��
 `J +� ��&Z�
 /�� .�
� GA	 +t�� � L�M ���F� �A�� G�H;�
 >�A� +' �
� �C?HB� K;#� ��� ��J�F� ��J o��	 +&
?;�
 O� ���F� �A�� G�H;� �� .AC?	 �� G�?U, �V�AH� +� +I
��
 �� +' �?	 �� GA;U' ��?�= +� �J�F� /�� �� +&
?;� `J +� �;�'
 �� ���� �?M +� .A�&BJ �;B$= � �C�?Z��� o��c �V�AH� �� �<BC
 +�?�b� O� O���C �?' �� �J >��&Z�
 /;� ��J�F� «11 D»
 �<BC �J�F� /�� �� �Z�� +' �
� G��� oH	 �� +&
?;� `J +�
 �A�� G�H;� ��*�I� .AC��� ��= �i'�� ��J �;�c?� �V�� �Z�� +�
 �� �
� �V�AH� �� �J�F� /�� >�;� �<BC +�*�I� }c���� ���F�
 �J p��,  ���eC  .�J p��,  +��eC  >���  ��  �t���  �w?*?�?=  >���

 .�
� �J�F� /�� >�;� �<BC >AC�?Z ���� ��i�� O� }c����

 �C?HB� K;#� O� ��� ��J�F� +� q?��� p��, o;�#= A�����
 +U.C u� ��� ��i�� 
�C +' �
� D�?% /�A� O���C >?y�J
 .A�' �� ������ �C?HB� �?' ��� ��J�F� >E� >�?�� �� �� ���Z
 >S K;#� ��� q�.C ��J A��� � �
�� q?IZ �� G��$&
� �� Ws

 � p"n Oa?' q?IZ ����C�� .A�' �� o%� �V�AH� +� �� >E�
 GA����C ����� +� �F� �J �� �
�� ��?#� q?IZ /��= ��i� K.�
 �� �,� � A�&BJ �F� O� �A����C q?IZ /�� .AC�� �� �c�� �F� >S
 �M�<=�� KZ �A�	�� +&	�� �cE= ���b� ��F� �A����C �V�� KZ
 oH	 ��n �� lp��, >?�'� .AC?	 �� +&��, �eC �� �J�F� >S >�;�
 �  p��,  ��J G�,  D�?% +�  ��?#�  A���  q?IZ .�
�  /&��,
 �J G�, /�� q�<=��  q?IZ � ����' KZ �� �J >S �cE= � q�<=��
 p��, o;�#= ��?C /�� �� W� .A�J� �� oH	 �� p��, ��J +Z�	
 o;�#= �� ��' ���	 O� �J kC� �� G��$&
� �� u� ��� .�
�
 kC� T;M �b��� �� .AJ� �� [���C ���� D�?% +� �� p��,
 T;M � �AC?;� ̀ J /��&U;� ����� (G�;= �
?=)  i��c +� O��iC

 �?' �IZ �U.C .(�
��)  11 D
 GA	 ���
 +;<	 �O���C  �C?HB�
 �C�A�J :"Z�� �u� ��� ��i�� 
�C ��
.142 _ �/U�,
 >�A;� �IZ +U.C .(ua) 12 D
 O�  �  O���C  �?n  �$J
 �>S  >?���;�  �C��&Z�
  R?��
 ���  ��i�� 
�C  ��  GA	 ���
 +;<	
.143 _ �>��J :"Z�� �u�
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 .(12 D) A�&BJ �AC?;� ̀ J /��&�' ����� ��S +� O��iC kC�

 ���b�  �C?HB�  R?��  O�  +�  O���C  �?'  ��J���  �&c�
 D��$&�  �An �=  �AC?;� ̀ J r��&C  ��?	 �� ��A#� �?n �$J
 �?#� �� �= ��i� �AC?;� ̀ J ����� q�.C �b��� �� .(12 D) �
�
 GA��  ���b=  �A�  ��  +yCS  ��  �  AC� GA	  i'��&�  ��?�N @ �*��	
 �� �#t�� �;g�=  f�;.� � �J��� .AC��� ��&U;�  d��I= �?	 ��
 ��J��� +' �C��� .AC��", �� ��N �� ���F� �A�� G�H;� o;�#=
 �AC?;� ̀ J >�i;� r��&C ��
� ��?&
� +;*�� ��J��� �� O���C �?'
 �?n �$J D���b� �� �C?HB� R?�� O� +� �J��� +' �C��� ��
 ��J�F� �� �AC?;� ̀ J >�i;� .���� �
?��� D��$= �AC?	 �� ��A#�
 +��U� .�
� �;;m= ��n �� ���A#� ��&B, � �J��� �;g�= �#= ���
 .�
� >�;� o��c i;C P�Q R��	 � ���S T
?� ��?� �� X?t?� /;�J
 �F� ?#C o;�#= �#= o��' D�?% +� �&c� ���S T
?� �?' ���A#�
 �� �AC?;� ̀ J /��&U;� ����SA
� /�A*� ���NA;
 �?#� ���;, �� ���c
 .(13 D) �?	 �� P?B#� ���S T
?� ��%� �?#� +' AJ� �� >�UC

 ��  �C��&Z�
  R?��  O�  +�  ��A#�  +�*�I�  ��J���  +'  �C���
 ��;
 /�� �?#� ����, �� k�J�� >�A;� � ���NA;
 >�A;� o%��An
 >�i;� +b;&C�� � �?	 �� +M?��� p��, �� ��i'�� /��&U;� �����
 +� O��iC T;M ����C�� � �
�J�F� +;.� �� �=v�� >S �AC?;� ̀ J

 .(14 D) A��� �� _��&Z� >S +� �� (G�;= �
?=)  i��c
 +' �C��� .�
� D��$&� �An �= P�Q R��	 ��?� �� X?t?�
 >�i;� ��
� GA	 P�]&C� P�Q R��	 ��?�b� o' ���A#� ���
 �
� GA;
� �?Z ��'�An +� (16 D) O�E� �?#� �� �AC?;� ̀ J
 � ��n ����&N� ��J �;*��� i'�� +C ��
�
� �?#� /�� +' �*�n��
 AC�?= �� X?t?� /�� W$C .A�S �� P�Bn +� +�?�b� GA��S  +C
 «15 D» �� .A	�� ���b= �A� � �F� ?#C ��eC �A� ���� pE&Z�
 GA	 ���
 �A� u� ��� �� �ib� �?M +� P�Q R��	 �B]C ���
 ����� ��&U;� ����c ���b= r��&C +� ���
 �A� /�� r��&C .�
�
 �I.C l>�&B�, ���b= }�&b� >?���;� ���� ��F� ���A#� �� +' ��a
 >?���;� �� .�
� +&��, oH	 ����&N� DE���= � �J �;*��� �C?C�'

 �?' �IZ �U.C .(�
��) 13 D
.156 _ �>��J :"Z�� ����S T
?�
 �IZ  +U.C  .(ua)  14  D
 >�A;�  +�  ��A#�  ���S T
?�
 /�A*� ���N A;
 >�A;� �= k�J��
.157 _ �>��J :"Z�� �����SA
�
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 �>���= ��	 � P�Q R��	 ���=� �I.C �� ���� �i;C ���% >�A;�
 �;.� �� �
?B#� �?M +� �J �;*��� i;C � ����&N� DE���= >�i;�
 ?#�  �C�;�  ��J []�  i;C  �A�  /��  ��  ���  ��
�  i���&�  q�.C
 +� +' �
� GA	 h]U� (G�;= �
?=)  i��c kC� �� /���?Z
 ��J �;*��� +' �*�n�� ��
� �AC?;� ̀ J >�i;� >�?� v�� �����
 .���AC �C�A�a dC�� �GA	 G��	� �V�� �I.C �� A�C�� �>S �� ����&N�

 
�� ��0�,�4 S/��� :��(6� ���H� C�� .2 .5
����B� 
��" =, 
��/��

 >�A� �= [;� +' ���;.&B� �AJ�U� ���b= !�� []� /�� ��
 R��	 � ���S T
?� �O���C) +�*�I� ��?� �?' +
 �� �A	 G��	�
 ��J �?' �� O� �J �� .��;, �� ���c >?��S �#= >���= �� (P�Q
 ��J��AZ� �<g +� `;.&B� �AJ�U� !�� +� >��VUJ�^� �?'"�
 A�&Z���� ��� �?M �� i���&� �C��� ���� r�� �� ����&N� DE���=

 �  D������  .AC��'  �<g  ��  D�AJ�U�  /��  G��  ���a  �?M  ��  �
 ��  /;=v p�n �����  �I.C  O� D�?% +�  ����&N�  DE���=
 �;*��� X?C �VU���C /;=v p�n +' AC� GA	 �;<�= +U.C ���
 �� G��$&
� �� �?'"� DE���= � D������ .�
� G��� ~� ����&N�
 ���&�� ��J G�,���c +� �A� �I;#� �
��	 >��� � �'��� D���eC
 �  i���&�  ���&��  ��J G�,���c  �'���  D���eC  f�
���  .ACA���,
 A	 ���
��	 +�*�I� ��?� ��C?HB� ��J �?' oZ�� �� ��?�&�
 ���� .(20 �= 17 D) A;
� �<g +� ���J +U.C z*�c �� ����C�� �
 A' � A	 +;�= «2 ��AN» A�C��J �*�AN ��J G�,���c �� O� �J
 ����C�� .A;
� �<g +� >S ��J �,^�� � ���&�� G�,���c X?C �
 .A	 };�b= +U.C O� ��� �� GA	 �<g ���&�� ��J G�,���c ��J
 A	 �<g D�AJ�U� �� �� +' ����&N� DE���= /�� �� �Z��
 ����N ��F� �� >�V��B�J ��A�� :��' �'| +C?, /�� >�?= �� ��
 ��J !���  �G�$CA�a  D���b=  �G�$CA�a  ��  G�$C��  �?,� �$,

.(v��) 2 ��AN
 ���&��  ��J G�,���c  ���",A'
 :[J�^�  ��J >S  ���
A�&B�  �
.>�,AC��VC
 �IZ  +U.C  .(�
��)  15  D
�O� ��� �P�Q R��	
.178 _ �>��J :"Z��
 �IZ  +U.C  .(ua)  16  D
 +
  �  ��  �  O�  ���  +�?�b�
�P�Q R��	
.179 _ �>��J :"Z��

��� <�� ��/�� T��  T��
#�I�!�

 #�I�!�
�U/J�

 <�(���
(�UF4 (�UF4 ����� : ����� T�� ����= <�(�  <�(� T��

����= ������ �I�/�$��+  ��0�,�4 
�� �06�(

��/��

           ��0�,�4 T��

��/�� ��0�,�4 �$
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 ��J G�,�eC ����N ��J ��� G��;� ��J�,��� D�#��$= ����N
 O�  >���  ��  +'  �&;*���  �J  �'���  ���eC  ��  d��I�  .���N
 �&;*��� �AJ� �� ~� X?�&� ���C��� �� � ��&B� �?M +� A<*�'
 /�� �� ���  .�?	 ��  �.�=  A<*�'  >S  ��  p�?�?�;
  ��  �Z�B�J
 >S >��� �� +' >S �� K<=�� ��JA<*�' ��J �;*��� �<g �� >��� ̀ J
 �J��AZ� /�� +' �=�?%�� � �
� GA	 A%� i;C G��� ~� �J��&��
 �*i�� +� ��&�� >S � A<*�' >S �AC?	 ���H= ��?�&� ��J >��� ��
 ���� .AC?	 �� A�&B� � �<g � +&Z��	 �Z�B�J �� p�?�?�;

 �;*��� �U,��� �C��� ���� � �C��� ���� X?C A%� ��?e�� /��
 i;C �;*��� �����c ���A#� .�
� +&��, ���c �eC A� i;C �F� ��

 .�
� GA���, h]U� �J +U.C ��� �� +&B� �IZ D�?% +�
 �;*��� >S +' �� ��
 ��� � ����&N� [�' X?C +� ����C ��

 .�
� GA	 +N?= i;C ��
� >��� ~� ��n �� >S �� ����&N�


��0 �H�/� .6
 ;��� �$ ��� )����	 
�� #��(��� .1 .6

��7 WE��� �/+��7 9�� ����7 ),(�
 >�?= ��  ��  �C?HB�  ��J K;#�  ��  �&'�n  ��J?V*�  >���N
 �?�= ���� +� �= �?Z �;B� �� +C�Z��� ��%� >���N O� +��U�
 ���J >�
?C  ��a�  �?Z  �;B�  �M  ��  ��%�  >���N  /��  .��'

 ��J G�,���c .(�
�� �/;���) 17 D
 G�V��� :+U.C "Z�� �O���C �� ���&��
 � G�� D���� �C�H� ��J G��� �&C�&���
 :�� +&��,�� �>���= ��	 ����
��	

 .185 _ �/U�, �C�A�J
 ���&�� ��J G�,���c .(>�;� �/;���) 18 D
 �>��J :+U.C "Z�� �(S) ���S T
?� ��

 .187 _ �/U�, �C�A�J :�� +&��,��
 ���&�� ��J G�,���c .(ua �/;���) 19 D
 �>��J :+U.C "Z�� �(P) ���S T
?� ��

.215 _ �/U�, �C�A�J :�� +&��,��
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 ����  ��J >���N  ��J P���,  �X�$=��  ��  /&]��  ���  ��?	 ��
 /��  ����  ��  >�?= ��  ��  �����  ����  ��J >���N  �  ��N��Z
 AC�?= �� ���F� �A�� G�H;� L�M �� �F� ?#C .�BC�� �J >�
?C
 /H* �A�' i���&� ��?Z +�  K;#� �� ��  �J �'�n ��%� >���N
 �� T;%?= o��c >S A�C�� � ��N��Z ������ ���� ��J >���N
 +� �� �;���c /�� �'��� ���&�� G�,���c ���eC .A�&B;C �F� ?#C
 /�� ���� z
��� ��;B$= ���n AC�?= �� +' A��i�� �� �F� ?#C
 ��J >���N �� �F� ?#C �#= .A	�� ��#� � �c?� ��J >���N
 �V��B�J ����� +' �C��� �� �&n .�?	 �� ��$Q ��#� � ����
 �;B$= � `�� ��?	 �� Oa?' ��;B� ��J G���� +� ��A#� �F� ?#C

 ���?�?�;
 � �B;C /H�� �F���Z �� ���&�� @ �&'�n ��J?V*�
 �
� /�� ��%� o;*� A��	 .�B;C [���C o��c >S �� �F� @��&��
 /��=A��� ���<� �� �� ���F� �A�� G�H;� p��, �F� ?#C �� +'
 �eC p�%  �����  +�  /��  �  �?	 ��  `;
�=  A��  ��?#�  KZ
 ��#� ��J >���N +' �
� �= Oa?' ��?#� q?IZ �� >��'
 ����;&Z� �����t ��J �;*��� >�;� O;H$= .A�J� �� oH	 ��
 ��=A��  +' �*�n��  .�B;C  +N?=  ��?�  �F�  ?#C  ��  ���]&C�  �
 �;$;' .AJ� �� oH	 �� ���F� �;$;' +' �
� O;H$= /��
 .��;, ��C oH	 ����t ��J �;*��� �� �C?HB� K;#� ��F�
 .ACAC?;� ��  X?c�  +�  }��
  �  ��",  ��=A��  ����t ��J �;*���

 ��  ���&��  ��J G�,���c  .20  D
 G�V��� :+U.C "Z�� �P�Q R��	
 D����  �C�H�  ��J G���  �&C�&���
 �>���= ��	 ����
��	 � G��
 .217 _ �/U�, �C�A�J :�� +&��,�� 
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 +'  �
�  ���;&Z�  �  ���]&C�  ��J �;*���  /I�  ��  �F�  �;$;'
 +' �F� ?#C ��%� ����A#� �� >�?= �� /�� �� ��� .A�' �� A	�
:��' T;%?= +C?, /�� �� A	 p�M�� ���&�� ��J G�,���c K
?=
 G��$&
� �� ��Z ���&�� ��J?V*� � A<*�' >�;� �<BC �Z��	 (���

�p�?�?�;
 �� �&Z�B�J 
?�$� ��
 ��J �;*��� ���
��	 �� ���F� �;$;' +� >A;U]� ��?*�� (
��

.���]&C�

 
,�� 
���� ���H� ( 
��� X��,OF/�, .2 .6
 ( *���� 
��U!� *
��U!� ���� �%,�" 9�FY


�Z7 �%,�"
 �?e��  +�  �F� ?#C  ��;,��' +�  +'  ���  >�UC  [J�^�  /��

 �C?HB�  ��J K;#�  ��  �&'�n @ ���&��  ��J?V*�  �Z��	
 �VUJ�^�  +HCS  �V�  ��?�  AJ�?]C  �C��;�  �;�c��  ��  d<I��
:A	��  +&	��  �eC  ��  ��  A�a  ����?�  �?Z  [J�^�  >���N  ��

 �B;� �F� ?#C �� ��Z �&'�n @ ���&�� ��J?V*� ��;� [;� (T*�
 /�� >?y�J AC�?= �� +' ���� ��;�H= D��*�I� +� ��;C � �B;C
���;, G��� �'��� �N�� ���&�� ��J G�,���c o�H� ���eC �� [J�^�
 � T;%?= �C?HB� K;#� ���F� �A�� G�H;� �F� ?#C �#= (P
 ��?	 �� >�;� ��;<M �'�n ���eC >S ���<� �� � �?	 �� /;;<=
 ��J��&��  �  �B;C  ��?&
�  �I;#� �<N ��  >�BC�  ��J��&��  ���
 >��i�� /�� �� ��� .AJ� �� oH	 �� K;#� �;$;' +' �
� +C���&]�
 GA�S �
� +� r��&C d��I= ���� +' �
� +C���&]� ��J��&�� /��

.���, �� �C��;� ��J �;�c�� �� ���F� �A�� G�H;� ��

[+\� ( W����
 �� �F� >��A;a !�� �����' >?��S» ./��.= G�?
 � /;BnA;
 �����#�
 ����
��	 � ������ @�<�� ��J��J �� �«���	 �&�
 ��J�F� �n��M

.18-5 _ �(1390 >�&B��) 48 !
 �>���=  ��	  ����
��	  �  G��  D����  �C�H�  ��J G���  �&C�&���  G�V���

1394 >��S 9 :�
�&
�
https://www.mrud.ir/�C�H�-���J���-G�V���/������-�-���
��	-GIS

.1390 ���UC���S :>���= �K;#� o;�#= ���� �An�� ����&�� G�,���c ./;�	 �~��,

 � ������ �� �&��;J� ��F� ?#C ���eC �U�AC����» .A��n �/U�, �C�A�J
 2 ! �20 ���� ����
��	 � ������ @ �<�� ��J��J �� �«���	 �n��M

 .92-85 _ �(1394 �>�&B��=)
 ����&N� DE���= � ���F� �A�� G�H;� +I��� /;;<= �A��n �/U�, �C�A�J
 � ���S T
?� �?' �O���C  �?' ��%��� �C?HB� ��J �?' �A�� L�M ��
 �*�
� ������� �AHUC�� ��<�� ��J��J W���� �>���= G�VUC�� �P�Q R��	

.1398 �;= 24 ���&'�
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