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 �� �������� �� ,-"�� ���./ '��/�0� 1&�2�3� ���� � ���� '���"� ���$ 45�$ *6 7�(�� ��8�9 �� 7-:

�� *�3� ;�9 �7 ������ <��� ��� �� 7-� =�� �2��9 1��� <�>&�� ���7 �$ *��&� �-?� .77�# ��7�-��$ �&8�$ ��

�@ �/ �7 .�9�*���� 7�(�� (��: �-?� 1&� �� '���"� *(�6 ��$ �$ *6 �A�B �� <7-$ ��>���&� � C�$ ���

*�29�3: ��&DE��� *��� 7��7 '���F �3� 1&� �� .�9� <7-$ ���9� �����  ���� �-?� 1&� �2���� ���� � ��

<7�7 �$ ��-	 �$<��� ����$ 7�-� 
��B�� %��  !�"#�� 7-�-� '�5G/� � ����-# �$ 
7��# ���@ H�I�	 � �9� �� ��

 ���J9 .7�7 ���@ �"&�I� 7�-� ��&DE��� ��"��2E �K� �� �� �3� ����3: <L&� �$ � <�2"# 1&� �2���� ���� *�-2$

 �K� �� *��&� �-?� ����� �E H/�)� <��(�� �M �	 �� �9� *6 7-: <7�7 N9�E � <(: O�/ �9� ���@ ���I� 1&� �7 ��

<��� ���*��� �7 �������� 1�)M P�9� �$ .(���7 ���@ 1�� �&���� ��<��� ��� Q��� �7 ����� �E H/�)� *�-	-

<��� ��� R"&� �� �� 8�$ �������$ �7 � 7-�� �&�9�): �� (���7�-��$ �&8�$ ���&����S	 � *G� ������# ��

.7�$ <�3$ '�5G/� 1&� �� 
<()&6 �3�  

��7 �/$ 
���� ��� 1&� �� �A�B R"&� *��� 
���� ()��� ���./ '���� (�2"� H/�)� �7 ����� (:� !&� � �

T�96 
��� *��� U-3V� �9 R"&� <W�� 
���� ��� 4�$ �7 .�9� �2 �& !&� � �� '���� ����� 7�(�	 � ��&DE

 ���� �� ���� 
���./ '��/�0� 1�$ �7 .7��7 <���� �$ 7-� �$ �� ��� Q��� �7 '(� �7 �� �9� ���./ '����

 '���"� ���	-� ���"$ *������� �� ��$ �$ �� ������  ���� ������$ �$ �9� �2"&�: �3� 1&� �� .7��6 H�@7 �&�

�����$ .��:�$ �2:�7 �� ���./ ��� 1&� �$ *(: ��$�� �#7��6�� ���� 7�(�� �$��$ �7 �#7��6 � H�@7 �&� �$ (��-	

�"� ��>�?M !���.(��X���$ ���./ <(&(E 1&� �� �:�� '��  

�� ���@ ��YZ	 ��	 �� [&�-	 <-�� 1&� �� ����-5 � *��&� �7 ����� ����� [&�-	 �>�->M � '�5-F-� ������ 
()�7

�� ���: �$ �� ��\� ��5 �7 �3� 4B�.�) ������3� .7��1389�>)������ �9��$ �$ ( ����� [&�-	 �7 7-�-� ���

�&� �7 �����P��I� �7 �� ��>&7 *�II�� .�9� �2��7�E *� �����B����  '��/�0� R"&� �9��$ �$ ���� �

<��� ��� � ���./!0$ �7 ���2��7�E *��&� c�20� ��� 
*������ � ��.)@) (��1392�F�  e 
*������ � ���1394 e

 
*������ � U-S�� ��&(@1392�-?� �&�9 �7 
1&� �$ <�G5 .(<��� ���� � ����� ����� [&�-	 g�.	�� �� ���7 �

<��� ��� �9� �2 �# ���@ H�@7 ������ � �9��$ 7�-� ���(Ara, 2013; Nath, 2005) [&�-	 g�.	�� <-�� �9��$ .
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���� ���� �� � ���./ '��/�0� � ����� ����� *6 !��� ���$ �G	 � '��/�0� 1&� R"&� �$�&��� �7 (��-	

$ (�V� ���"$��� �� <7�V29� �$ �9� <(: !:-� �� H�I�	 1&� �7 .(:� �� � U�� R�� �$ � ����� ����	 ���

ArcGis (9.3)<��� ��� � ����� [&�-	 <-�� �9��$ �$ 
 �?I� P�9� 1&� �$ � <(: �2��7�E *��&� <�2"# �7 ��

�)3E�� ��K2�� .7-: �h��� *��&� �7 ���� ��� R"&� �()$A�B i&�2� 7�� �7 
*G� ;�9 �7 (��-2$ H�I�	 1&� �� �

�����$�&����S	 � �����# 
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���� �� 0�� ���  

�� ���: �� *��&� �-?� <�2"# H�I�	 1&� �7 ������ 7�-� ��B����  ���7 �$ <�2"# 1&� .7-:<��� ��� � 8�$ ��

���� 7�(��!0$ 
N&��	 %-/ �7 .�9� <7-$ c�20� *�II�� ��-	 7�-� <��-�� 
�>���&� ��� 1&� �� �3�-	 �$�@ ���

���� k9-	 ����$ �-?��� *�?� ���3� <(: �.Y ���6 �9��$ .�9� <(: *��&� C�$ ��� 7�(�	 l-�X� �� (�738 

 '�V�	 �$ *�3� �7 <7�7 m� ���� �� !�$ ����50  
���� 7�(�	 1&� �� *��&� �39 
�V� ���8 �� 7�-� �� (:�$

�9� ��-	 �$�@ � ��>�?M (Holzer& Savage, 2012) *��&� �7 ���� '���"� �� <(: �.Y '�5G/� 1�)j�� .

 %�9 �� 
<�2"# 1&� �7 �� �9� ���@�� 1&� ��&-#1900  �	2015  7�(�	 �7G��15 '�V�	 �$ ����  �� !�$ ����

1000 �9� <7�7 m� �V� (Ashtari Jafari, 2016)���6 1&� .  �7 ���� ��� R"&� �� 7��7 *6 �� �&��B '�5G/� �

�����$ <()&6 �7 *6 !��� ���$ (&�$ � �9� �(� ���"$ *��&� .7��# '�-A U�8 �&�  

 ��: �71 ���� 1&�2�3� �.&�I	 ����� �?I��7 <7�7 m� �0&��	 ���  %�9 �� �.@) *��&�1900  *�?� (�7G��

<��� ��&-# �?I� 1&� �$ ��� ���>� .�9� <(: <7�7 �� !0$ 1&� �7 ���� ��� *7-$ �(� � ��B�� 1&� �8�$ ���

�� 
���3� P��I� R& �7 � ��� <�>� R& �7 �M�#� .�9� *�3�<��� ��� �K� �� �� *��&� <�2"# �� *�-	 ����E 
��

7��6 ,�"B �$�#L&� H�@7 �9��$ ��� 
1��� <��� � �2��): <��� ��� �� �9� ���@�� 1&� ��&-# <�2"# 1&� �2��9

<��� ��� *���!0$ �7 �� 1&� �$ .�9� ��7�-��$ ��F�� c�F � '(: �� � <7-.� *�"�& <�2"# 1&� c�20� ���

��� R�� �$ �9� ����F P�9��� H�@7 '�5G/� ���#��� �$ �$ � �p�� ��� � �2��): 1��� 
�2��): <�

<��� ��� [&�-	 <-�� �$�&��� �$ 
��&� -hW %�9 �� .7-: �2��7�E <�2"# 1&� �7 ��1900 ���� �� (�$ �$ �7G��-

<�>297 k9-	 1��� <�� �7 <7�7 m� ���<(&7�# �.Y ���>� <��� ��� ���� 7�(�� (��: ��8�9 �?$ 
����� �$ �	 ���

��� �B�-� �7 �7�&�<�#L&� �.Y �@7 �$ ��� �$ ��� 
����)  � �?�E �$ .�9� <7-$ 1��� <�� �� m� ��� ���� ���

<�>297 �8�$ �@7 ���7 �$ �F�B %�B �7 � �9� <(: <7� � 1��� �7 <7�7 ,-� �#()���E � ���� �.Y ���

<�>297 1&� ���I29� ���@-�<��� �� �I�@7 '�5G/� 
��<�� c�20� �B�-� ���  ���@ *��>?��LE ���2�� �7 1���

 .�9� �2 �#  

 ��: �72 ���� ����� �#()���E �?I� ����� <��$ �7 *��&� �7 <7�7 m� ���>297 ���1900  �	2014  �7G��

�?I� 1&� �$ ��� ���>� �$ .�9� <(: <7�7 *�?�  ��"&�I��� <��� �?I� �$ ������ ��:) *��&� �0&��	 ���1  
(

��)M *�-	���� [&�-	 �� � �&�7 1�!0$ �7 � <7-.� ���-)�& *��&� <�2"# �� �7 �� 
��.�� 
P�#�� ���� �� �&��

���� ����� �	8�$ ���	 
*��&� q�: � ,�r %��:���� �� ���B 
��!0$ 
Q-5 �7 .�9� �B�-� 1&� �2?�$ ��� -

���� ����� �� ��2�� ����	 �� 
���� *��&� *-M �&�� ���9� ��7�-��$ <��� �."� !���6 �� *�?� �� 1&� ��

.7��7 H/�)�  
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'C'? C;���� �S6Q1900  �"2014  �S�C! �! D�X�3 ��:! � ��:+�  

  

 
�2��9 1��� '��VA �&�X$�� � ���B ���7 �$ �� �9� �2��9 1��� ���()&��  *��&� �7 ���� 7�(�� ��A� ��5

 '�-S$ 1��� �29-E �7 <(: <���t ����������� 7��6 
������ 1&� Z?)� .7-:�"# �� �� �$ �� �9� ����  ���

*��� *�-)5�W��� 1&� *(: 7��6 ���$ �&���� g-$�� �3�6 �����  �$ ���� 7�(�� � <7�� ��5 <(: <���t ��� .7-:

�"# 1�$ g�.	�� �� *�9�): 1��� � *�9�): ���� �� �$-� u�2."� ���): �$ <��������� � ��
(���7 �� �� �V# *�-	
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�#L&� ������ �$ ���"# ���<��� ��"��2E �9��$ �$ 7-$ ����-� �7�@ 
��B�� R& �7 %��  ��� ��B�� *6 ���

<(�5 !0$ ��� e�9� <7�-� �"# '(: �$ *��&� <�2"# .�&��7�v$�"# �� �� �����  � <7-$ %�� ��r ��B�� 1&� ���

<������ <(&7 �3�6 �� �A�� ��� �$ .7-:�"# 
%�B 1& P�9� �$ .(���7 �����  *��&� <�2"# �7 �7�&� %��  ���

�"# �?I� 
7-�-� '�5G/� 1&��6 ��: �7 *��&� %��  ���3 .�9� <(: �h���  

��7 �/ �7<��� ������ ���� ����9� <7-$ ����"$ '�I�I�	 l-F-� *��&� ���9 1��� <��� � ���(Berberian, 

1976; Mohajer-Ashjai & Nowroozi, 1978; Shoja-Taheri & Niazi, 1981) �$ �7�&� *�II�� 
<�G5 �$ .

<��� ��� �$�&��� � �9��$�2��7�E ��B�� 1&� �7 ���?I� �h��� �$ �29�� 1&� �7 � (���)3E ���<��� ��� �()$ <��� � ��

�2��9 1��� �)3E �&�9�): 1�)j�� �<��� ����2��7�E ��(��(Mirzaei et al., 1999; Hashemi et al., 2012).  

  
 L7�3L S 
:(= :���+� U��* D��)) *������ � �t6 ���"B :�� �2 �#�$ � <(: ��3	2003) *�&�$�$ � (1981((  

  

��9-	 �$ <�������� 
<(�6 7-�-$ '�5G/� 1&� ����	 ����� � U�� � �&�� ��\� '�5G/� �2"�9 �7 �� �� ���

  7�$��� ����� ����	���: �7 ������ �2��): 1��� '��/�0� �$�&��� �7 =�� �-/ �$ � 1��� U-�5 c�20� ���

�2 �& �$ k.	�� '�I�I�	 �7 �9� ���� �� 7��7 �5-F-� ()M �2���� �2��): 1��� '���� �>&7 *-j�� ���� .(��

 ()M !I� *���� �-/ �$ 
*6�2����E ��-5 1&� U�r7� � T���	 �� � 7-: <(&7 �� �$���� ����	 � �9��$ �$ � ���

 *� ���� 7�$�� .7-: �2��7�EGIS <��� '������ �7<��� ��� �$�&��� � ������ .�"�� <(�:-E �"� �$ �� ���

 k��� �7 ����� ����	GIS �� ��3� �� *���� 1&� �$-� �$ g�.	�� ����	 � �&X	 � �9��$ �$ ����-2$ �	 (���9

�� �����\2� 1�$ �������B<��� .�&��7�v$ ����� <7�(�� R& �7 �� '����\	 ����7 ����� ��\2� R& *�-)5 �$ ���

�� �S0?� �������� �$ �$�&��� � �9��$ ���$�@ �� (:�$ ���\2� �� ����� [&�-	 1�)j�� .7��7 �� �p�� ���

�� �� �9���� �$ *�-	 k��� �7 �p�� ���GIS  ����� '����\	 <-�� �9��$ �$ �$ 
!��LE 1&� �7 .���7�E *6

 �� � U�� R��ArcGis <7�7 ����	 �$ �<��� �$ k.	�� ��� ����� �$ g-$�� '�5G/� � *��&� %��  !�"# � ���
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*�29�3: %�9 ��� ����:�9 P�9� �$ �-?� ���1390<��� ��� [&�-	 <-�� �9��$ �$ 
 *��&� �7 ����� � ���

.�9� <(: �2��7�E  

 ��: �74 ��"# �$ g�.	�� �7 
�-?� 1&� �2���� �3� ���� *�-)5 �$ 
*��&� <�2"# ����3: ���#���@ ���@- ���

 ��� �$ *��&� �2���� ���� �2?�$ �� �9� ���@�� 1&� ��&-# �?I� 1&� �$ ��� ���>� .�9� <(: <7�7 *�?� %�� 

�"#�"# 1&� '���X� �7 �& � %��  ��� .(���7 ���@ ��  

  

  
 L7�4 :L S � (���Y�) ���+� ����> �Y� C;��� D�S���` )�`9� 
:(=�? �?�' � U��* D��  

  

<7�7 P�9� �$ 
*��&� �7 ����� ����	 '����\	 �9��$ �-K)� �$ H�I�	 1&� �7 
1�)j�� �� �A�B ����6 ���

 %�9 1�"� � P-V� ����:�91390 ����� 
*�29�3:��� � ��3	 ���$ � (&7�# w��029� *��&� ����� [&�-	 �?I

 ��: �7 .� �# ���@ <7�V29� 7�-� *��&� ����� ����	5  7�(�	) ����� ����	 P�9� �$ *��&� �2���� [&�-	 �?I�

*�29�3: �7 ([$�� �2�-��� �$ �V�<7�7 P�9� �$ *��&� ��� %�9 ����:�9 ����6 ���1390  <7�7 *�?� � <(: ��3	

&��B �?I� 1&� �$ ��� ���>� .�9� <(:!0$ �2?�$ �� 7��7 *6 �� � *��&� �$�r ���� �7 8�$ �2���� ����	 �$ ���

%��: � %��: <L&� �$ ��2 �# ���@ �-?� 1&� ,�r.(��  



  

  

  

  

167   --------------------------------------  =�-"> ,��?.� 0����� �� ���6�����	 �
-9 
�� �+� �@...  

 

 

  
 L7�5 ���+� D�� ���J�Y� )��> �;��" O+?9" 
:(= :  

  

  b+��= � �" � h��  

<��� ����� [&�-	 �$�&��� 
H�I�	 1&� �7 ��� x(����� ����	 � ��� !:-� H�I�	 1&� �7 .�9� *��&� �7 �

 U�� �7 ����� ����	 ��$� �� <7�V29� �$ �9� <(:�� � ArcGis <��� ��� � ����� [&�-	 <-�� �9��$ �$ �7 ��

�9��$ 1&� i&�2� � 7-: �2��7�E *��&� <�2"#x(� 1&� �$ ��� ���$ .7��# ���@ ����	 � �&X	 7�-� ��  �-K)� �$ �

*��� �$�&��� <��� ���*�29�3: �� R& �� �7 ���<7�7 
*��&� ���<��� ��� �� ���$ (���>297 � �0&��	) ���

*�29�3: �� R&<7�7 C-��	�� �� ��<��� ���<7�7 1&� �� <7�V29� �$ yv9 � (&7�# w��029� ������ 7�-� �� ������  
��

�������� �)�?�$ �#�$ � ��9�3: �� �7 <7�7 m� ����9��$ 1&� ��� �X�2� .�9� <(: �.9��� *�2��: �7 �� -

 ���6  �7  ��: �7 .�9� <(: <7�7 !&���6 ���� �#�$ �)�?�$<7�7 �9��$ �$ *�29�3: �� �7 <7�7 m� ��� ���

<��� �� 7�(�	 �$ ��-	 �$ .�9� <(: <7�7 !&��� '����\	 1&� �?I� '�-S$ � �9� <(: 1���	 *�29�3: �0&��	 ��

�7<7<��� ����� <(��?� 
�0&��	 ��*�29�3: �|�� �� 7-:<��� <7�7 ����7 ����� �0&��	 �� �����  
<�G5 �$ .():�$

���� �#�$ �$ <7�7 m� ���3 ���� C-��	�� �9��$ �$ *�29�3: �� ���$ �� �2?�$ � �2?&� %�9 �� ���>297 ���

1900  %�9 �	2014 1&� �X�2� �� (&7�# 1���	 ���� ������  ����� '����\	 �?I� '�-S$ �9��$ ���>297 ���

 ��: �7 
*��&� �7 <7�7 m�7  .�9� <(: <7�7 *�?�  



  

  

  

  

168   -----------------------------------  +� ,�-.�/� 0�1�2 3.4�� �
�� �5�67  �
�8�16� !��'9�� 1397  

 

 

  
 L7�6
'C'? �S�C! 
Q:! 
:(= :���J�Y� �� ���� e� D������ �J��! Z�J� �!) ���+� ���?�' D�� (�	+��" D�  

  

  
 L7�7
'C'? �=����* 
:(= :�� e� ���g�J� D�����J�Y� �� ������ �J��! Z�J� �!) ���+� ���?�' D�� �S�C! �! D�3 (��:! � ��:+�  

  

�"# ����� [&�-	 ���F� �9��$ �-K)� �$ 
���7� �7�"# 7�(�	 
*��&� �7 %��  ��� �� R& �� �7 �� ����  ���

*�29�3: <7�(�� �$ �& �2:�7 �-}B ��*�29�3: �2� �� <(: ����: 
(���7 7�-��$ ��: �7 *6 �X8  <7�7 *�?�

�"# 
*��&� �7 .�9� <(:�� ,-"�� ���� 7�(�� �7 Z?)� 1&�2�3� *�-)5 �$ %��  ��� �$�&��� �7 �� 1&� �� .(�-:

<��� ���<��� �B�-� �� �9� 1��� �� ��M e�9� ����F ���"$ %��  !�"# �$ k.	�� '�5G/� �� <7�V29� 
��

<7�7<��� ���-� ���7 �$ ��<��� ��2 � �$-� �$ (��-2� 
������ 7�-� ����� <��$ *7-$ <�	 �� �$ �� �I�)� R& ���

.(�7 *�?�  



  

  

  

  

169   --------------------------------------  =�-"> ,��?.� 0����� �� ���6�����	 �
-9 
�� �+� �@...  

 

 

  
 L7�8L S �=����* 
:(= :���J�Y� �� U��* D��L S 
:(= �J��! Z�J� �!) ���+� D��(���+� U��* D��  

  

�.	�� �7 �-?� �2���� ���� ���#���@ ���F� �9��$ �-K)� �$ � ���7� �7<��� ,�2: �)�?�$ ��� �$ g �$ �(2$� 
��

�"# '�5G/� P�9�) ����-� � ��X:� ���3� k9-	 <(: �h��� �$�X	 k$��� P�9� �$ � *��&� %��  ���1978 
(

) ����-�1985) ���9��E�� � �� 
(1994) *-"�� � �9�.�6 � (1998 �� R& �� ���$ ��K2�� �$�@ �)�?�$ �#�$ 
(

�"#B�� %��  ���1�>���� �� yE � �.9��� 
������ 7�-� ���#�$ 1&� 
���# P�9� �$ 
yv9 .(�(: 1���	 ��

�#�$) PG#�7 � �9�.�6 k9-	 �� �&���� <(: �2��): k$��� R�� �$ � <(�6 �9($ ���2003 � �.v�� 
(

) ��)#�$2003) *������ � ����� �	�(@ � (20071�>���� �� yE 
�9� <(: 7�3)?�E ( �$ k.	�� �� �$ ��A�  
���#

<��� ,�2: �)�?�$�"# �� �� !�$ ;�9 �9 �7 
������ 7�-� %��  ���g3/0 
g4/0  �g5/0  �.9��� T�	�	 �$

�?I� � <(&7�#�)3E 1&� �$ g-$�� ����?I� 
P�9� 1&� �$ .(: ��3	 ��<��� ,�2: [&�-	 ��� <���� �$ *��&� �7 ��

�7 �� �2���� ���� ���@-� ,�2: 1&� <7�(��<��� ����� ���@ �� %��:� �7 
(���#9 
10 � 11  <(: <7�7 !&���

�?I� 1&� �$ ��� ���>� .�9� l-�X� �� �� �9� ���@�� 1&� ��&-# ��936  7�(�	 
H�I�	 1&� �7 ������ 7�-� �3:

652  7�(B) �3:70  �� !�$ ��� <7�(�� �7 ((A�7g3/0 7�(�	 
528  7�(B) �3:59 7 ��� <7�(�� �7 ((A�

 �� !�$g4/0 �  7�(�	423  7�(B) �3:45 <��� ,�2: �)�?�$ ��� <7�(�� �7 �� ((A�7 �� !�$ � ���"� ��

g5/0 ���@ �� �3)	 �� *6 ��-	 �$�@ �2�� .(���#284  7�(B) *��&� �3:30  �7 �-?� 1&� ����3: �� �� ((A�7

!0$<��� 1�� ����� <��� ,�2: ��)�?�$ �� �� �2�� �g3/0 �2 �# ���@ 
�9� <(: <7� 1��0	 �3�6 ���$ 1&� .(��

<��� ��� R"&� �� �9� ���@�� 1&� ��&-# 7-� �2 �&.�9� �(� ���"$ <�2"# 1&� �7 ��  

  



  

  

  

  

170   -----------------------------------  +� ,�-.�/� 0�1�2 3.4�� �
�� �5�67  �
�8�16� !��'9�� 1397  

 

 

  
 L7�9 D� �?�' G��� 
Q:! ���6�� 
:(= : g3/0   .
QY2 F+� �� 
�*�S ���` �Y� ����> C;��� )�`9� � ��:! �  

  

 
7� L10�?�' G��� 
Q:! ���6�� 
:(=  : D� g4/0 .
QY2 F+� �� 
�*�S ���` �Y� ����> C;��� )�`9� � ��:! �  

  



  

  

  

  

171   --------------------------------------  =�-"> ,��?.� 0����� �� ���6�����	 �
-9 
�� �+� �@...  

 

 

  
 L7�11�?�' G��� 
Q:! ���6�� 
:(= : D� g5/0 .
QY2 F+� �� 
�*�S ���` �Y� ����> C;��� )�`9� � ��:! � 

  

 ��� �9��$ �� yE 
�&�3� �7'�5G/� �� �$ k.	��<� ;�9 �7 ����� [&�-	 1�)j�� � *��&� ��B�� ���

*�29�3:�)3E �&�3� �?I� 
<�2"# 1&� ��� ����� �()$– <��� ��� ��: �7 �� <(: ��3	 *��&� ��12  <7�7 *�?�

�� 
P�9� 1&� �$ .�9� <(:<��� ��� <�#(&7 �� c�20� �)3E ��3M *�-	 ���–  �0?� *��&� <�2"# �7 �����

:7-��  

��<��� ��� �)3E :c ���� – !0$ �� �)3E 1&� :�� �����!0$ =-S0$ *��&� <�2"# �� <()���E �&�� ���

�� ���: �� �-?� 1&� ����1�� 
7-:�� ,-"�� ���� ��� R"&� <�#(&7 �� �)3E 1&�	 7�(B �� �)3E 1&� .7-:

33  7�(�	 � �-?� �� �B�"� �� (A�789 �� ���: �� *�29�3:�� 
7-: <��� �� �� � �9� ��7�-��$ ��� ���

<��� ��� R"&� �3� 1&� �� .��� u�2."� ����� ��.�9� 1&�2�� �)3E 1&� �7 ��  

<��� ��� �)3E (, �� ��� - !0$ u�	(�5 �� �)3E 1&� :7�&� �����%��: � ,�r �� �&��  ���: �� *��&� �$�r

�� 7�(B �  7-:23  �� (A�7�B�"� �: �� *��&� �� 7�(�	 � <(: ��163 �� �$ �7 �� �-?� 1&� *�29�3: 
7��#

�� ,-"�� 1�� u�2."�<��� ��� ��)&� 7-�� �$ �2B 
�)3E 1&� �7 ����� *7-$ 7�&� .7-: 
7��(� <���� �� �&8�$ ��

�� 45�$�� �� ��&��: �7 =-S0$ .(:�.� �� ���� ��� R"&� 7-:<��� ��� ����	 �7 ����7����@ U(5 �� 

���.�98�$ ����	 ���  

<��� ��� �)3E (w 7�&� ���– !0$ �2?�$ �� �)3E 1&� :�� ������� �$ �7 �� *��&� �@�: ���7��#  q�: �

�� !:-E �� *��&� �@�: ,-)� � q�: %��:�)3E 
(�7<��� ��� R"&� �$ ��<��� ��� �� ��M e�9� k9-2� ��-


�� u�2."� ����� 7-�� �$ �2B 8�$ �� <��� R"&� �)3E 1&� �9� <(: 45�$ 1&� .(:�$ �2:�7 �3�-	 �$�@ ���

 7�(B �)3E35  7�(�	 � *��&� �B�"� �� (A�737 �� ���: �� �-?� 1&� *�29�3:.7-:  



  

  

  

  

172   -----------------------------------  +� ,�-.�/� 0�1�2 3.4�� �
�� �5�67  �
�8�16� !��'9�� 1397  

 

 

<��� ��� �)3E (7 8�$ ��– �����  %��: � ,�r %��: 
%��: 
,�r ,-)� �7 <()���E '�-S$ �� �)3E 1&� :7�&�

 �$ �7 �� q�:�������� 
7��7 q�.��� *��&� �3� �2���� ���� �$ u�	(�5 � 7��# �� �9� ��B�� 1&� �7 �)3E 1&�	

<��� ��� R"&�<��� ��� � 8�$ ����� �� *7-$ ��7�-��$ .�9� ���7 �� �&8�$ ���"$ �� <(: 45�$ 
��-	 �$�@ ��

 7�(B �� �)3E 1&� �9�9  � <7�7 !:-E �� *��&� �B�"� �� (A�7 7�(�	30 �� ���: �� �-?� 1&� *�29�3: 
7-:

R"&� (�2"�<��� ��&DE .(:�$ �&8�$ ��  

  

  
 L7�12 )��> D6Q! 
QY2 
:(= :– .���+� ��� S D��! ���J�Y� [@J �� D� �?�' �@A  

  


��=D�S  

 [&�-	 �$�&��� �$ H�I�	 1&� �7����� <��� ��� � ����� .(: �2��7�E *��&� <�2"# �7 �� H�V�	 �$ 
�29�� 1&� �7

<��� '�5G/� �?I� 
*��&� (����3:) �2���� ���� �#()���E 12 �# �K� �7 1�)j�� � ����� [&�-	 � ���

�)3E<��� ��� �()$ ��–  
P�9� 1&� �$ .(: ��3	 ��B�� 1&� �����4 <��� ��� �)3E :1&��)5 ��	 �)3E8�$ ��-

<��� ��� �)3E 
8�$ �����8�$ �� -<��� ��� �)3E 
�� ������� �� -<��� ��� �)3E � 8�$ ������� ��- �����

�� *�?� H�I�	 1&� �� �A�B i&�2� .�9� <(: �0?� �&�3� �?I� 1&� �7 
�� �� �3�-	 �$�@ !0$ �� (�7

*�29�3:) *��&� ���30 <��� ��� � 8�$ �2���� ����	 �� 
���2?� �-�$ (*�29�3:���7�-��$ 7�&� ��(  U�8 ��

�����$ �7 �9��&� ���@-� 
1�)j�� .7-: �?&(�� <��M *6 �$ ��$�I� ���$ � <(: <(&7 �3� 1&� 
�-?� *G� ���

�"# �$ �."� �-?� �3� �2���� ���� ���#���@ ����� H�I�	 1&� �7 .�9� �2 �# ���@ �9��$ 7�-� �� %��  ���

 7�(B �� �9� <(: <7�7 *�?�45 ��3: �� (A�7 �7 
�-?� 1&� �2���� ���� 1&�2�3� *�-)5 �$ 
*��&� �3� ��

�"# ��&7�<��� ,�2: �)�?�$ Q��� �7 � %��  ���  �� !�$ ��g 5/0 .(���7 ���@  



  

  

  

  

173   --------------------------------------  =�-"> ,��?.� 0����� �� ���6�����	 �
-9 
�� �+� �@...  

 

 

�� H�I�	 1&� i&�2� �$ ��-	 �$*�29�3: ��&DE��� *��� �� �V# 1�)M *�-	 � �"�� *�"�& *��&� c�20� ���

$ �2"$ �9� U�8 <�G5 �$!0$ ��&DE��� ���7 � �2���� ����	 ������$ �$ c�20� ��� ��29�� �7 U�8 �&�

 �7 �� �2@� <L&� �$ � �	8�$ ��&DE��� �$ �B�-� �9� U�8 �29�� 1&� �7 .7-: �2��7�E ���� ����2B� '���"� !���

# ���@ ��-	 7�-� =�� �-/ �$ 
():�$ �2:�7 *��9� �� ��	8�$ ����� �B�-� 1&��09 ��r6 �� � (������# ���

 �$ *(: ��$�� ���$ ��2?�$ '�(�3�	 1�)j�� � (&6 ��5 �$ U��I� � ��-A� �����9 � ���9 =-S� �7 ��2?�$

���S	 7��7 '���F 
P�9� 1&� �$ .7-: <(�?&(�� 
�Y7�B l-@� '�-A �7 <7���� q-  '8�B 1&� �$ ����� *G� *���#

!0$ 
7��&��<�2"# c�20� ���  k&��: �$ �2"$ � �2"��(� *�"�& ���� ��� R"&� <�#(&7 �� �� 1��� *��&� ���)3E

�����$ 
c�20� H/�)� =���� H�I�	 1&� �� �A�B i&�2� .():�$ �2:�7 �� �()� (� � H�@7 �&� ;�9 �7 (��-	

�����$ �7 
*G��&����S	 � �����#$�I� ���$ �#7��6 � ���� '���� !��� �3� �� ���./ ��� 1&� �$ ��

�� 7�3)?�E *�&�E �7 .(:�$ ()�7-9 �� ���� ����� ���@-� 12 �# �K� �7 �-K)� �$ 
�I�I�	 l-F-� 1&� 7-:

�����*�29� ;�9 �7 %�|� �-/ �$ 
�2�M-� �9��I� �7 ��2?�$ �	������ '��h� � �@7 �$ 
(���29�� ()���) �	 ��

 *�-2$ *6 P�9� �$ �	 7-: ���� ��!0$ ��-.@ �$�@ �@7 �$<��� ��&DE��� � ����� ����	 �$ ��� �� 7�&� ��

.7-: �?&(�� <��M H/�)� 1&� �7 ���� ��� R"&� !��� ���$ � <(: �&�9�):  

  

�7:" � �+6("   

�� ���>9�v9 
(&7�# �F�B ���I� �V�� ��I	�� 45�$ �� ��X� U�2�� *����7 <(���9 '�7�3)?�E � '��K� ��I� �� -

:�&��B �� 
1�)j�� .7- ���7�(@ � ��?	 H�I�	 1&� U�X�� �7 *�\��7 <�>?��7 �?��LE ������ �-)�� � �7�� ���

�� .7-:  

  

 O!�Q�  

) �(�����& �)�� � �9�7 ���B �9�& (�9 eT&�r 
��� �F� 1394 �� <7�V29� �$ �&�29�� H/�)� �7 ���./ '��/�0� ��� �()$ �)3E .(

 ��\� '�5G/� �2"�9 �����$ � !��LE ��X� 
(1$��)	 *�29�3: ����7 *�2"�7 :�7�-� ������) �\� 1��� �-2��  �$ (��Z	 �$ �&��

 <���: 
�&�29�� �&�10�A 
20-11.  

) U-S�� ��&(@ <�3�� � ���.r�$ �F� (��B e�.2X� 
U-S�� ��&(@1392 
*6 ��� (���E � *��&� �&�� ��\� �B�-� �7 ����� '����	 .(

��LE) <���: 
���"�� ��� ��\� ��� !4(45 �A 
74-57.  

) ��9�@ ��-S�� � ���� ����9 ��5 (��� e�}V��-$� 
��.)@1392 <��� 1��� ��� �$�I� �7 ���3: ��&DE T�96 *��� �()$ �)3E .(

 <���: 
����� '��/�0� � �� ��\� 
(&�.	 �3: :�7�-� ��-��)5 �A 
35-21 .  

) *��&� ���6 ���1391.(  %�9 
*��&� 1�"� � P-V� ��-�5 ����:�9 i&�2�1390.*��&� ���6 ��� 
  

) �\A� ��5 
������3�1389 <���: 
����� ���)�S  .*��&� �7 ����� ����� [&�-	 �7 �>)������ .(72-71 �A 
63-45.  
Ambraseys, N.N., Melville, C.P. (1982). A History of Persian Earthquakes. Cambridge University Press, London. 
Ambraseys, N.N., Douglas, J. (2003). Near-field Horizontal and Vertical earthquake Ground Motions. Soil Dynamics and 
Earthquake Engineering, 23: 1-18. 
Ambraseys, N.N., Jackson, J. (1998). Faulting associated with historical and recent earthquakes in the Eastern Mediteranian 
region. Geophys. J. Int., 133: 390-406. 



  

  

  

  

174   -----------------------------------  +� ,�-.�/� 0�1�2 3.4�� �
�� �5�67  �
�8�16� !��'9�� 1397  

 

 

Ara, S. (2013). Analyzing population distribution and its effect on earthquake loss estimation in Sylhet, Bangladesh. M.Sc. 
thesis, University of Twente, The Netherlands. 
AshtariJafari, M. (2016). Lessons learned from the recent earthquakes in Iran. In: D’Amico, S. (ed.) Earthquakes and their 
impact on society, Springer, London, pp. 459-474.  
Berberian, M. (1976). Contribution to the seismotectonics of Iran (Part II). Report No. 39, Geological Survey of Iran, Tehran. 
Berberian, M. (1981). Active faulting and tectonics of Iran. In: Gupta, H.K.,  Delany, F.M. (eds.) Zagros Hindu Kush 

Himalaya Geodynamic Evolution. Geodynamic Series 3, Washington DC, 33-69. 
Campbell, K.W., Bozorgnia. Y. (2003). Updated Near-Source Ground Motion (Attenuation) Relations for the Horizontal and 
Vertical Components of Peak Ground Acceleration and Acceleration Response Spectra. Bulletin of the Seismological Society 
of America, 93(1): 314-331. 
Chen, K., Blong, R. and Jacobson, C. (2003). Towards an integrated approach to natural hazards risk assessment using GIS: 

with reference to bushfires. Environmental Management, 31(4): 546-560. 
Ghodrati Amiri, G., Mahdavian, A. and Manouchehri, Dana. (2007). Attenuation relationships for Iran. J. Earthquake 
Eng.,11(4): 469-492. 
Hashemi S.N., Etemadjahromi L. and Nowroozi N. (2012). The use of geospatial techniques for identifying seismogenic 
zones in Iran. International Conference on Mapping and Spatial Information (ICMSI 2012), Tehran, Iran 
Hessami Azar, Kh., Jamali, F. and Tabassi, H. (2003). Map of major faults of Iran, scale; 1:2,500,000”, International Institute 

of Earthquake Engineering and Seismology, Tehran, Iran. 
Holzer, T.L., and Savage, J. C. (2012). Global earthquake fatalities and population. Earthquake Spectra, 29: 155–175.  
Mirzaei, N., Gao, M. and Chen, Y. 1999. Delineation of potential seismic sources for seismic zoning of Iran. Journal of 
Seismology, 3(1): 17-30. 
Mohajer-Ashjai, A. and Nowroozi, A.A. (1978). Observed and probability intensity zoning of Iran. Tectonophysics, 49: 21-

30. 
Nath, S.K. (2005). An initial model of seismic microzonation of Sikkim Himalaya through thematic mapping and GIS 

integration of geological and strong motion features. Journal of Asian Earth Sciences, 25(2): 329-343. 
Nowroozi, A.A. (1985). Empirical Relations between Magnitudes and Fault Parameters for Earthquakes in Iran. Bulletin of 
the Seismological Society of America, 75(5): 1327‐1338. 
Pal, I., Nath, S.K., Shukla, K.,  Pal, D.K.,  Raj, A., Thingbaijam, K.K.S.,  and Bansal, B. K. (2008). Earthquake hazard 

zonation of Sikkim Himalaya using a GIS platform. Natural Hazards, 45: 333–377. 
Shoja-Taheri, J. and Niazi, M. (1981). Seismicity of the Iranian Plateau and bordering regions. Bulletin of Seismological 

Society of America, 71: 477-489. 
Tarolli, P. and Cavalli, M. (2013). Geographic Information systems (GIS) and natural hazards. In: Bobrowsky, P.T. (ed.) 

Encyclopedia of Natural Hazards, Springer, London, 378-385 . 
Wells, D.L. and Coppersmith, K.J. (1994). New empirical relationships among magnitude rupture Length, rupture width, 
rupture area, and surface displacement. Bulletin of the Seismological Society of America,84(4): 974–1002. 



 

 

 
  ------------------------------------ -------------------  Journal of Natural Environmental Hazards, Vol.07, Issue 16, Summer 2018 

 

 

 

Application of GIS in assessment and analysis of the spatial 
distribution of seismicity hazards and population density in Iran 

 

Seyed Naser Hashemi1* 
 

Received: 25-01-2017 Accepted: 27-05-2017 

 
 

Abstract 
The country of Iran is within one of the most seismically active regions of the world. In order to answer this 
question that how population centers in this country spatially correlate with seismicity hazardous zones, a GIS-
based geospatial analysis technique has been employed to assess this correlation. For this purpose, the 
population density layer map of the country has been prepared based on the national database gathered in 2011. 
In addition, seismicity hazard maps of the region were prepared by analysis and combining the earthquake data 
catalog (including historical and instrumental data) and active fault data of the region. By overlying the 
population density and seismicity hazards maps of the region and employing ArcGIS (version 9.3) package, four 
zones namely: high population - high seismicity, high population – low seismicity, low population – high 
seismicity, and low population – low seismicity, are defined in the country. Additionally, the location of major 
cities of Iran (as the main population centers of the country) in relation to the peak ground acceleration estimated 
for the neighboring active faults for the cities’ location was assessed. Results obtained indicate that the 
population density, as a spatial variable, shows a high positively correlation with the seismicity variables, 
meaning that the most of the high populated centers in Iran are located in areas with high seismicity hazards. It is 
also concluded that more than 45% of major cities of Iran are located in potentially high earthquake hazard 
zones, with estimated PGA equal or more than 0.5 g. The results of this study can be very useful for preparing a 
national long-term plan, necessary for the future development of the country, as well as for reducing and 
controlling the seismicity risk over the region.n correlation coefficient, Darab County. 
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