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��*�� �4�)�02% � ��;��2� � 7�&���� Q%�� �, ��� Q0�% ��� � 1���� ����< � �$/�� 
��% ���/V � ��A�� 7�

�
���< "�� Sm4�+ ���� ���� ?'�(% �+ ����
 ���$�� 
��% ����<�L/ � ��0� � �	���  � �+ Q�&��$4 �L���

 ���b ���%� ����  1���� \�� �
)����+ �$��
Environment and Climate Change Canada, 2016.(  i �0�%

��*�� �410$2% �R� �������  ���&+ �$��� ����% >�&(% �� ����D�� "�+ �
 J�/ �R� �� �����9 �, ����

 >[n�< �+ �� � ���,��4 �`< �
 �
��$% ����0�� ����) � 
��% ?S� �4 "0n � ��� ����< � ���b�+ 6 }-$m%

�% ~��/ ���D�� �� �9��/.

�	 �	
�� ?=�/ � > �+ �$R� 
��% ��� >�&4 �� ���� ����0�� � �����D �+ ��

S,
�
 �� ����  �����	 ���$�� ?�+ ����$&+�% ~��/ X�$�, �� �� ������< �, �Y
��D ?��S� Q�%) 
��� ?����

����� � "$&������ 6���5n�D � 6��m% ?X�I$�� ���S� ?��2R�� ?����< 
��% ��mA� ?��� ���� (...  �	
�� �

����  ������ �-09�����< �	���  X�0�% ���) ��$&� ��	 � �R� �+ v�+�% �$��� ���Mariano,2009(.  

>[n�< �����>��� � ���% ;�� ���%���4 GH��% �+ ���� ��� � ���+ ��� c��H� �+ �	
�� X�I$�� �+ �-%�) �����

��*$���� � ����� ���6�%���4  .��
 ���b 
�/ �R�% ��Y�� �(� ��> ����� �
 >�� 6�	���	 c��M% ���+ �, ����

�% ���b c�M% 
��%��*$�
 6
�, #�/ ���+ 1���� �
 �� � ����	�% c�M% ��
�+��, �*�
 � �� �+ ��;	�� ?����

109 �� w4 � ��%�
 >[n�< Q����A� �
 ����% ����� ����� 6�%���4 �+ >[n�< ��� "�� �+ ��[) .��
�	

Q+�b��F  UL� t�� � V�R��% @A� ����� ��� a�<>��� ?a��+ 6���9 �
 �� 

�	 k�L� ?��� ���9 ���

�&� ��� �
�� z���� ^���� � �&+� ?>�� ?�+�B � "F�� 6�B ����  
���% ^���� �+ �$�F �, �� ���� �� �

��9 �
 6���9 �+ � ���
X���, � ��X�I$�� .��
�	 ������ ����� �� ~��/ �+ �� >�+ � �
�� ��� "�� �� �
�R$�� �:��

>"�%� ����+ �
 �� �+ �� �	
�� ?
��
 ��%�0) �$<��� ����� ������, ������ �� ����&+ �
 �, ������, ���

�0��% ����� �9"��+ � ��
�����< �R�% ��Y�� �(� =�/ � ��� ?> �-09 �� �&�� '�(% z�;9� J�0� ���	 ���

���� � ���&������ � -�% ���b �$�������� � �
�M$b� ����0� 6�%���) .����	1 ?2001X��% ���+ .(  G��H��

 #� �9�
 ��� X���,�/�� < ?��MD���	���% ?
�+ ����? �9��/ J�� ?6����  (�$��+) 
�+ U��� � 
�+ �5/���+-

�
 "�*���% ��H  "�+ X�� }-$m% X�M<10  ��50  ����Y �
 @��% �$%>[n�<  >��� � 
��� ��
��< GH��%

 �IL�% �
��(%20 �IL�% > 6�%���) ��� 6���� ���
��� ?6���� ��1387 ������ ��� �+��9 Z��D �+ ws� � (

�%.

�	  

                                                      
1- Organization for Economic Co-operation and Development: OECD 
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 .�M/ �
�	
�� ���4 �+ �, ��� J�2�� �
��� 7����L% ��� ���%���4 �D��� � ����� �
 �&�� '�(% ����� ��

�%.

�	  

�I�I(� \��� �+ ) 7��+ '��� �,1383�� �� S�+ �$<�	 7��� (����  6�� J���B ��	 6���� �
 ��9 ���

 ?"+�, ��&,����%4/11 "+�,����� ���
 ?��4/8  ?6T��$�� �����&,� ���
9/2  � 
�	�	 �����&,� ���
4/2 

.��� �
�+ G-�% 7��V ���
  

 �	
�� .�M/ �
 �, ������L% �-09 ���
 =�/+ �IL�% ��� ����D � ���� ����L% �$<�	 7��� ��� �b�

)1394�IAH � Q���� ^�n�% �
 (=�D ���+�$<���
 �, ��� 6���� >��9 �IL�% �
 �R� �+ �
�� X������ ��� -

����  ������, ?����0�� ?���;�< 7����M/ �� ����&+ �+ �$R� ���=�/ ���T���<��%����% � ����� 7��Y� ��

�$��3	 �9�+ �<�*� =�/ Q%��� � X�(� ��&% ��
�
 ���]� �� ��) 6����0� � ���
�% "��50� .���1389 ����L% �+ (

18 =�/ �� ���0������ �2�$� "�� �+ �IL�% ��� @���� �+ Q��� � w% ?��� ?J��%
�, ?>�� �K-F "�*���% �, ���

4/76 ?62/2 ?05/175 ?85/69  �4/37 �-�% �
�+ =�/ J�	�-�, �� �
 J�	�% 6��� �� �A���%�� ���n� �, � ��


 .
��
 S��;<� ��� �+ >�F �� � >��9 �+ X�0� �� ����L% 
��% ����$%���4 �K-F  

 X�� �
1387�T��4 6���� �R� S� �4 �,�������� � ����+ 6���) �(� �� ��"+�,����� 6�;�% ���	 � �$< "���

� ��*�� �4 c��H� 6����	 � =�/ �
 "�*�� 7�;-< � �
�
 J�2�� 6���50  7�����D ��� � 6����	 ?> ?=�/ �� ���0�

 W��$� .�� �$<�	�+��
  �R� ��*�� �4 �� "�*�� 7�;-< � �$R� �	
�� ���$�� �, 
�
 6��� �T��4 X�� ��< �� ��%

 ?���;�� ��*���
 ���*���
 
��9) 
��
 
�9� �IL�% > � =�/ 1+��% �+ 6����1387(.  

 � ����D���) �Heidari et al., 2015( =�/ ���D �
 �, ����:4 �
�
�
 J�2�� ����� X���� ���

����  ���T���<��%����% �
��(% �
 �� =�/ �����*�� �4 ����� �2�$� "�� �+ � �
�, ����L% 6���� �+ �, ���

=�/ 7�% �� �H ���	���b �+ �9��% ��0)� �
 X���� "�� ?�$R� 
��% N��% �
 �� ?}-$m% v�I� �
 � =�/ }-$m

.
��
 �9�� Q+�b 7��R�  

 � 7��+) 6����0�Bayat et al., 20166�;�% (  � #���	�� 
��% ?���+�,����� 
��%PH }-$m% ��0)� �
 �� =�/83 

"�%� �
 =�/ ���0�������  ?6���� ��*�� �4 6�%���4 ������, ���;�% �, 
�
 6��� 6�� ��, W��$� � �
�0� ���	 6�

�% 6��� S��;<� >��9 �+ X�0� �� ���+�,����� 
��%�% 6 z���% � ��
�����< �� Z� ����� � ���/V ?S� �4 ���

�
����< Sm4 .���+ 6 ��F 1+��% �� Z� � �$R� ���  

�% �IL�% > 1+��% �	
�� .�M/ �
 �$<�	 7��� 7����L% 6��% ��) 6����0� � ����� 7����L% �+ 6���1390 (

 �, �, 
�, �����23 ���0� �
 �� �$%���4 �� ����23  � ��B7 ���� �2�$� "�� �+ � �
�0� ����+ 7��b> �, ��� ���

�,�� >�&4 �� ���34��Y�� Q��
 �+ �IL�% ���%���� c��M% ���+ 
�+����< X���, >[n�< � �$R� � �$��� ���

@���%�� ����+ � >����*�
 ����L% �
 "��50�.���  6��m% �� ��� �, �� �m�% �IL�% > 1+��% ��� �+

>�&4 � �/�� ?�R&-<) ��� ���%���� > 1+��% �
 "�*�� 7�;-< � �$R� �	
�� Q%�) ��*�� �4 ���1387.(  
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 ,�-e*�# A��  

 ������ �����]$%���0� �
 ��� ���	X��9 k�� �+ ��� ���1 .��� ��%  

��;K1 :������ �����]$%� ���	���0� �
 ���-�%) ��� ���(��� @��%�$%�
 J�	  

  �D +)�B��"  ��"�5 +)�B  

  


?F�?��  

L"�D��;� A��

� 6?  

P<?  iF-;?��  A��  L"�D��;� A��

� 6?  

P<?  iF-;?��  A��  

1  95/1  6 �  061/0  28/0  49/14  6 �  077/0  51/0  

2  6/5  6 �  077/0  67/0  61/44  6 �  09/0  55/0  

3  77/11  6 �  082/0  28/0  11/6  6 �  992/0  53/0  

4  34/10  6 �  082/0  16/0  38/6  6 �  093/0  6 �  

5  5/2  6 �  092/0  12/0  89/2  6 �  117/0  47/0  

6  92/2  6 �  11/0  51/0  65/8  06/0  112/0  091/0  

7  79/10  6 �  094/0  05/0  87/35  6 �  098/0  36/0  

8  02/13  6 �  4  31/0  14/9  6 �  6 �  54/0  

9  77/5  067/0  6 �  29/0  75/51  054/0  6 �  38/0  

10  81/5  6 �  05/0  6 �  31/13  031/0  6 �  10/0  

11  5/4  6 �  6 �  6 �  15  033/0  6 �  18/0  

12  07/12  55/0  � 6  2/0  97/52  053/0  013/0  4/0  

L^?��  25/7  30/0  57/0  25/0  76/21  025/0  061/0  347/0  


?��  79/5  30/0  069/0  24/0  9/13  031/0  083/0  39/0  

L-� �"  02/13  55/0  11/0  67/0  97/52  06/0  117/0  55/0  

L-� �D  95/1  6 �  6 �  6 �  89/2  6 �  6 �  6 �  

          ���;?� P"�C�b : � kA�H  

  

���������	���0� �$<�	 J�2�� ��� ���12 Q��� �K-F �, ��
�
 6��� ��� ���	 �
 ���D Z, ��+ ���� �
 �
 �LI�  �

� 
��� ��+ ���D �
������ Q+�b �LI� W�4 �
 ����K-F .��� �
�+ ���	������ ��� �D �� �� �+ ;-< "�� ���+ ��� ���	

�% �, �
�+ 
�����$�� Q, �
 �$R� 7�A�,�� .���+ ��� �L/ �IL�% "��,�� ���+ �����12  �� �
 ��� ���
�+ �LI�

�
 ��+ Z, ���D �
 �$R� 7�A�,�� �K-F .��� �$��
 
�9� ���D �
 �0&b ���� �� �� �+ ��*�� �4 ��� � >�F ��

������ Q+�b �LI� ���B �
 ;�� 
��� ��+ ���D �
 � �LI� ���B �
 ��+ Z, ���D �
 Z�
���� 6�;�% .��� �
�+ �
�A� ���	

������ v�I� ���� �
 � ����� �� ��+��% ���� i�A��I� ���D �
 �� �
 �IL�% �
 Z�
���� �K-F .��� ��� ���	 6�

�+ �
�
���H .��� ��� �����% �IL�% �+��9 �D��� �
 �K-F "��$0, � ���0� �D��� �
 �K-F "��$��+ �,

�
�
 6��� �� ;-< "�� �� �� �+ �K-F ��� �b�+ ���� �
��(% �� �0�� i�A��I� Z, ���D �
 ��� 6�;�% "��50� .���

 �LI� #� �
 
��� �	
�� ��+ ���D �
 � �LI� �
 �
 ��+������ Q+�b������ v�I� ���� �
 � �
�A� ���	 .��� ��� ���	
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 �
 ��� �K-F .��� �
�+  �+ 7�� �+ ��*�� �4 >�F � ��� �
 � �$��
 S��;<� 
��� ��+ ���D �
 ;-< "�� �K-F

�+ ���&+ 
��� ��+ ���D �
 �$R� 7�A�,�� ����% � "�*���% .��� �
�+  �+ ��� �b�+ ���� �D��� �$��+ ���D �� �$�

6��� �, �
�+ ��+ Z,.��� �IL�% �
 �����% ��-I� Q���� �����< � 

�� S��;<� ��Y�� y���
  6�;�% "��$��+

 
��� ��+ ���D �
 �$R� 7�A�,��52  Q%�) #���%�� 7�A�,�� ����� �+ �9�� �+ �, ��� ��� a��;	 J�	����%

�% 6�H���/�� "$/�� �� �������� 
��� �$R� ����% �IL�% ���� �
 �$R� 7�A�,�� 6�;�% "�� ?���� � �����

 
��� ��+ ���D �
 Q��� �K-F "�*���% .���+ �$��
 �IL�% 6������9 ���� � J
�% J�0) �%[� �+ �� ���+ 6��� 7��Y�

 "��$��+ 7����]� ��%�
 � �$<�� S��,6�;�% �+ 
��� ��+ ���D �� �$��+ ���&+ ��+ Z, ���D �
 ;-< "���
�
 .��� �
-

���4 ��I� .��� �
�+ 
��� ��+ ���D �
 �$%���4 �
 "���$��+ �K-F �*���+ ;�� ��� � Z�
���� 6�;�% �+ v�+�% ��� -

 Q��) ���+2�% 6��� >�F �� ��
��� ��� �
 �� �	
�� ;�� (�0� 
�+ ��9 ;9 �$-) �, ��
 Q�/
 6 �
 �����

>��B �+ GAL�% �	
�� ;,�0� .���+ ���S,
�
 ���	���b 6 �-) �, ��� �IL�% �0&b "�� �
 ��*�� �4 ���

 .��� 
�+ ��9 �+ �9�� �+  

 

 
 P<�2: ���4 ��I��	
�� ���+��� �
 ��  
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��9�2 :������ W��$����0� ��� ����]$% ���	�-�%) ����L% 
��% �
��(% �
 =�/ ���(=�/ J�	�-�, �
 J�	  

  


?F�?��  

L"�D��;�? A��� 6  

  

P<?   iF-��?��  

  

A��  

  

��HFH  

  

1  1026  36/44  91/0  23/80  27/39  

2  4116  33/51  61/0  15/133  112  

3  619  24/21  75/0  53/58  66/16  

4  1124  18/14  3/3  7/39  94/46  

5  86  16/10  32/3  03/44  34/5  

6  116  09/25  11/2  4/17  06/14  

7  494  8/18  68/2  51/9  25/25  

8  29/11  54/9  51/1  19/21  3/41  

9  42  63/11  37/0  33/41  19/6  

10  9  36/19  55/0  09/21  54/0  

11  74  94/6  02/1  64/18  12/4  

12  112  03/12  22/2  7/39  46/15  

13  516  14/8  35/2  66/39  74/26  

14  18  33/11  07/1  73/21  36/9  

15  48  56/12  58/0  35/16  12/2  

16  12  99/19  21/0  57/18  48/2  

17  422  26/26  09/0  39/48  11/10  

18  26  66/14  88/0  13/75  74/1  

19  1920  26/15  41/0  29/54  52/31  

20  4362  7/18  44/1  22/78  77/45  

21  832  36/27  03/2  3/20  52/19  

22  108  09/10  2/2  16/18  56/6  

23  15362  83/21  19/10  54/92  28/55  

24  222  37/12  02/2  5/20  28/14  

L^?��  46/1366  47/18  78/1  85/45  02/23  


?��  322  96/14  255/1  69/39  87/14  

L-� �"  15362  33/51  19/10  15/33  112  

L-� �D  9  94/6  09/0  51/9  54/0  
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 P<�3  :���4 ��I��	
�� ���+=�/ �
 ��  

  

���4 ��I� �+ �9�� �+�	
�� ���+ Q��) =�/ �
 ��3 �	
�� �$��+ ;,�0� (>��9 �
 i �0$D� �, �
�+ �IL�% >�F

�5n�D ���	 ���b Q��
 �+X�� �
 �$R� ����% �0&b "�� �
 ��*�� �4 >[n�< ��RM� 7�&����  � �$�3	 ���-

 �
 ��*�
 ;,�0� .���+X�0���� %�% ���
 �IL�"�%� 6
�+ �)��� ;9 �$-) �, 
�� ���+ >[n�< �� �
�R$�� � ��

�0� ����+ X��9 7�)[H�  .���+ �$��
 �����2  �
 �$R� 7�A�,�� �	
�� ����% � "�*���% �, ��� 6 ����	 ;��

@���� �+) =�/ 46/1366 �322 �-�%�% 6��� (J�	�-�, �+ J�	 7�� �+ �IL�% =�/ �, ��
��� �
��.  "��

�% �	
��a;�� �-) �+ �� � (��� �
 
�9�% ��+�,����� 7�A�,�� >���) ��9 7�����9 G��H �� ����� � �$R� ���

�2�� 6���� �R� ��*�� �4 �/�� ���/V 6��m% �� ��� G��H �� "��50�?6����0� � 7��+) ���+ ��� 
2016� 

 ?6����0� � ���091392� ��*���
 6��*���:4 �?���;� 1387  ?�R&-< �1386X�0� �D��� �
 7�A�,�� "�� 6�;�% .(-

>��9 � �b�����0� v�I� �� �0�� 
��D �A��I� .��� �
�+ �D��� ���� �� �$��+ �IL�% �+�F �� S�+ ��� ���
�+

400 �-�%�% � ��� �� �+ 6�;�% �, ����
 �$R� 7�A�,�� J�	,�� �%[� �+ �
��� �R�% 7���Y�� ����� �IL�% "��

7�A�,�� 6�;�% .���+ �$��
 �$R� �*$&A0� �A�% � ���%���
 �� �+ 7�A�,�� Z�
���� � ?��� 6�;�% 
�	�	 �
 =�/ 

�$��
�
�
 .����% 6��� =�/ �
 Q��� 6�;�% �+ v�+�% ��� ����% .�� �+ �IL�% =�/ �
 ;-< "�� �K-F �, ��


�% ;-< "�� =���L/#&�� #� 6���) �+ ����� �+ �IL�% �
�% �IL�% =�/ �
 ;-< "�� 
�9� .�� >�&D ���� �����

�����< ��"�%� �
 ����0�� ���
�, �� �
�R$�� � ��-I� Q���� ?6���� ��*�� �4 ��� "�� 6�;�% .���+ ������, ���

"�%� �
 6�;�% "��$��+ � �
�+ �$0, ��� �b�+ ���� �IL�% �
 ;-<X�0� ������, ��� �4 ��������� ��*�� ���	

�% ^�n�% "�� .��� ��� .���+ ����, 6��*� ���3F ���2�� �+ 6 
��� � �)��� 6����	 �
 ;-< "�� 102� �K� �� �����

 
��D �
 i�A��I�20 ���0� ���
 �� S�+ ��� ���
�+ ���25 �-�% Q��� ���I% "�� �� �$0, v�I� ���� � �
�+ J�	

�$��
 "�+ �
 .���24  �LI����0� �� S�+ �LI� #� ���� ��� ���
�+50 �-�%�
�
 .��� �$��
 Q��� J�	������ ���-

Archive of SID

www.SID.ir

http://www.sid.ir


  

  

  

  

135   --------------------------------------  �
�A� =D��. ���E0� 6��; -�&�F�  ��7�< �G�� 7�H�� � ...  

 

 6��� ;-< "�� 7����]� ��%�
 .��� Q��� ;-< �+ �A&� ;-< "�� �$0, �K-F �*���+ =�/ �
 Z�
���� ���+ ��� ���	

�% ��� �, ��
��*$&�� �� #����0� ����� �Lm� 
�����$�� �D �� ��� ���
�+��� �$��  ����b�+ ���� �
��(% �

 �� �$0, ����
4 �-�% =�/ J�	�-�, �� �
 Z�
���� J�	 �$/�� �-) �+ �, ��� ���;-< �� ��� Z�
���� .��� �
�+

 
��� �&�� '�(% �+ �R� ��*�� �4 � �$R� 7�A�,�� 6���%)
��Rühling et al., 1987( � �% G��H �� �����


 ��� �
 G-�% 7��V >������ �0� 7�
�9�% �0� ���+ i�A��I� ;-< "�� .��, V�R� 6����	 � =�/ �.  ;-< "�� 6�;�%

 �%� �
�+  �+ �IL�% =�/ �
 ;�� ��� ;-< �K-F .��� �
�
 6��� �$R� 7�A�,�� 6�;�% �+ �� �$A�% � ��b �*$&A0�

 X�D "�� �+ .��� �$<�� ����< 
�����$�� �D �� �$%���4 "�� 7����]� �
��(%�% �IL�% �
 #&�� #� 6���) �+ �����

�+�K-F �
 ���� ?�� >�&D��� �0� 6�&�� � 7�����D ?6����	 ���+ =�/ �
  �+ ���.  �K-F "�*���% �&��I% �+

�% �����% ���4��� ������ �� �/�+ � ��� �b�+ ���� �
��(% �
 ��� �+ �A&� ��� �b�+ =�/ �
 ��� �, 
��

 �K-F ����� "�� @��F J�-) ������:4) 
��
 ��$0, ?�$��+ ���� ��*���
 �L�(%1394 ��� 6�;�% "��50� .(

���% � �A�% �*$&A0� �� Q��D W��$� ����+ .
�
 6��� 
�	�	 ���$(% � Q��� ?�$R� 7�A�,�� 6�;�% �+ �� ���


���0������� 6�;�% "��$0, � "��$��+ ?
�	�	 
��% �
 =�/ ��� �� ��� ���	112 � 54/0  �� �K-F "�*���% �

02/23 �-�%"�%� ���0� �+ v�+�% �K-F "��� �+ .
�
 6��� =�/ J�	�-�, �+ J�	 � ��*�� �4 ��� ������, ���

"���4�K-F "��� �+ .��� �
�+ 6�+��/ ���, ;A� ��`< �
 �K-F "���Sm+ �
 
�	�	 ��� � ��� X�0� �� ����

Sm+ � ������L% �IL�% >�F X�0���� �����% 6���� �R� ��*�� �4 �n��� �
��(% �+�F >��9 � >�F �� �

.��
�	  

  
 P<�4 :���4 ��I��	
�� ���+6����	 �
 ��  
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��;K3 :������ W��$����0� ��� ����]$% ���	�-�%) ����L% 
��% �
��(% �
 6����	 ���(J�	�-�, �
 J�	  


?F�?��  L"�D��;�� 6? A��  P<?   iF-��?��  ��A  

1  65/16  22/0  016/0  42/2  

2  28/48  491/0  005/0  67/8  

3  24/5  021/0  002/0  19/2  

4  36/28  06/0  018/0  13/5  

5  29/1  6 �  151/0  48/5  

6  03/1  08/0  147/0  98/1  

7  39/5  349/0  058/0  16/1  

8  19/1  005/0  051/0  24/2  

9  05/0  005/0  09/0  58/2  

10  6 �  051/0  6 �  59/0  

11  01/0  016/0  84/0  16/1  

12  03/1  142/0  55/0  55/0  

13  27/2  6 �  046/0  36/6  

14  01/0  015/0  006/0  58/2  

15  02/0  6 �  6 �  39/0  

16  94/0  575/0  014/0  25/0  

17  58/6  262/1  6 �  44/7  

18  25/0  39/0  541/0  69/5  

19  34/14  11/0  002/0  54/5  

20  2/20  574/0  021/0  02/8  

21  16/2  882/0  � 6  11/3  

22  32/0  057/0  064/0  81/2  

23  48/23  246/0  412/0  16/8  

24  56/4  058/0  23/0  77/1  

L^?��  65/7  26/0  16/0  59/3  


?��  16/2  11/0  055/0  58/2  

L-� �"  28/48  26/1  84/0  57/8  

L-� �D  6 �  6 �  6 �  25/0  

                                       �;?� P"�C�b : � k��A�H  

  

 �+�9��  Q�� �+4X�0� �
 ;�� 6����	 �	
�� ;,�0� ?"�%� 6
�+ �)��� 6 �-) �, ��� ��
��� �IL�% ��� � ��

�% ����+ �
 >[n�< �� ��
��� �
�R$�������� W��$� .���+ �$R� 7�A�,�� �, 
��
 "�� �� ����D 6����	 ��� �+ ���	

 6����	 �
 �� ��$��+ �K-F ��� ;-< ����0� �
 �$%���4 �
 "�� 6�;�% 6
�+  �+ .����
 �IL�% 6��� ����	 ���

 �
 �� 6�;�% "��$��+ Z�
���� � Q��� ?��� �� w4 .��� ��� ��  �0$D� � =�/ �� 6����	 '��� >39 ����< y���
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���0�� ��$��
 ����	 ��� � Z�
���� 6 �� w4 � ��� ;-< �+ v�+�% 7����]� ��%�
 "��$��+  �
�+ �$R� 7�A�,��

���.  �
 �LI� "�� ����� �+ �9�� �+ � �$��
 �� �$R� 7�A�,�� 6�;�% "��$��+ (������, ��+��, �+) ��*�� �4 ���

�% ��� 1b�� ������, "�%����+ �$��
 �)��� 6����	 �+ �R�% 7���Y�� �����.  �� �$0,  Q��� 6�;�% ?6����	 ��,��


�-�% #�� �+ �, �
�+ J�	 �K-F "��$��+ .�&�� ����, 6��*� 6����	 �
 6 "���4 �K-F ?;-< "�� 6
�+ �0� 
�9

�+ �, �
�+ 6�+��/ ���, �
 ;A� ��`< �+ v�+�% ?Q��� �+ v�+�%�% �K� .���+ ��-I� Q���� �� ���$�� ��Y�� �(� ���

�+�� ���0� "��.��� �$��
 ���b ;�� ��*�� �4 ����-< ���  

��� �K-F ��,��D6�+��/ ���, ;A� ��`< �
 �
 Z�
��+ �� ������, ��+��, �
 ��� 6�;�% "��$��+ .��� ��% ��


�K-F ���� ��� �
�+ � �A�% �*$&A0� "��50� .��� ��� a��;	 6�+��/ ���, 6����	 �
 ;-< "�� � �+ ���

���% ���� � 
��
 
�9� 6����	 �
 ��� �K-F � �$R� 7�A�,�� 6�;�% 6��% ���
 6��� �� ���/ �*$&A0� ���$%���4

�0�X�0� �D��� �
 6����	 �
 �$R� 7�A�,�� � �+ 6�;�% .���
 �
 6����	 "��50� .��� �
�
 �� ��*�� �4 ���

�0&b�
�, ���/V �� 7�A�,�� "�� �� ��$��+ �K-F ;�� �IL�% >��9 �� ���� "�� 6�;�% �, �D��� 6 �
 .���


�+  �+ =�/ �
 7�A�,�����0� �
 ;�� �$R� 7�A�,�� �K-F ?� 6����	 �
 ��� 6�;�%  .��� �
�+  �+ ����	 ���

X�0� �D���>��9 � �b�� �
 Q��� 6�;�% .��� �
�+ �D��� ���� �� �� �+ �R� ��*�� �4 >�F �
 "��50� � �b��

X�0� 6����	 ?=�/� 6����	 .��� �
�
 ���b ��Y�� �(� �$��+ �� ��*�� �4 ��� �
��(% � ��*�� �4 �+�F �D��

�$��
 �� Z�
���� �K-F "��$��+ ��� �b�+ ���� 6����	 �� �/�+ �
 �� Z�
���� �K-F ?=�/ �
 Z�
���� 6�;�% .���

X�0� �D��� 6����	 �
 ��� �K-F .��� �
�
 ���b ��Y�� �(� �� ��*�� �4 >�F �D��� �� �� �+ �IL�% >��9 � ���

� �
�+ �D��� ���� �+ ?��� �
�
 ���b ��Y�� �(� �� �IL�% 6����	 �$��+ =�/ �
 ��� 6�;�% 6
�+  �+ �
 �����H

�0&b �$��+ 7�;-< ����+ .��� �$<�� S��;<� ;�� 6����	 �
 ;-< "�� �K-F ?�� �+ =�/ �
 ��� �K-F �, ����

�% 6��� 6����	 �
 
�9�% "�*�����	 �
 7�;-< "�� 6�;�% "��$��+ �, ��
 ��`< �
 �, ��� ��� a��;	 ���

6�+��/ ���, ;A��
�+ �� �
 ;-< "�� �K-F ?�
�+ �� �+ 
�����$�� �D �� ��� �
 Q��� ;-< �K-F �, �����9 �
 .���

 6����	 ;�� .��� �
�+  �+ ��� �b�+ ���� �
��(% �
 �IL�% 6����	 �
 ����+ 
��% ����$%���4 �K-F "��$��+

�% �, ��� �
�+����-I� Q���� �/�� "$/�� �� Q��D G-�% 7��V >��� �*���+ �� ��� �b�+ ���� �
��(% �
 �

.���+  

 


� ?A�H  

"+�,����� �+ 6����	 � =�/ ?��� �	
�� �K� �� �IL�% @���%�� ���n� �*���� ����+ "�� �� Q��D W��$� ���

 7�;-< � �$R�"�*�� ?��� �
 7�A�,�� "�� �K-F 6
�+  �+ .���  =���L/ 7�A�,�� Q%�� ����� �+ �9�� �+

6��� ���&+ ;�� 6�&�� �%[� ���+ 6����	 � =�/ �+ ��Y�� �+ ��[) ?��$&� ;�� 6;�+ ��K� �����%����� ��.  
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 P<�5 :���4�	
�� �-, ���+����L% 
��% �
��(% �
 ��  

  

���4 ��I�>��9 �0&b �
 �
 �� �	
�� ;,�0� ?���+X�0� � >�F�% 6��� �IL�% ��� �+ i �0$D� ���� �, ��


S,
�
 � 6���� �R� ��*�� �4 �
 � #� �����< ���
;� �
 ���	 ���b Q��
 a�� ��9 �+ �9�� �+ ��*�� �4 ���

>[n�< �� �
�R$�� Q��
 �+ �%�
 � ��� 
�+���� ���-  �	
�� ���34��Y�� ?G�I(� W��$� .��� ����+ �
 �$���

�����< ���
���< Sm4 � ��A�� ?S� �4 ����% 6��� �� �$R� ��� �
��(% �
 �, 6���� �R� S� �4 �,�� .��


������ 
��
 ���b  ��� ����L% 250?000 ���+  1+��% �� �� �R������ #A� J�/ �R� -  ���0� �6���% J�/ �R�-

6�	
�� �
���< �+ � �
�0� �<���
 ���� '/ G��H ��X�A% }-$m% ��� �%�
���< "�� .
��� �0�K) 6��m% �
 ��

�+ � ��� ���/VS�$R� �-����% �n�) ����+ �+ ���,�� ?�
�% �,�� "�� .��
�	 
�	����4 ?X������ 6�B ��*�
 ���

�,�� "�� �
 ;�� 
��% Q��A� � ���]� �� ��m+ � �
�0� ��3]� ;�� �� 6���+ ��% 7��� �� �,�� ��B �����<  .
��34

��	 �% J�2�� ��*�� �4 �����< 1A� �+ ;�� 1��%�����< "�� .
�� 
��D ������ "�*���% 
��� J;-$&% 
�/ ��750 

 ?��*�� �4 �R� ��A��) ��� ����b�+ �+ S�$R� ��*$�
1395 �� S�+ ������ "��50� .(850  �� ����%�, � 6��%�,

���/ ����% "F�� ?��b ���	��+ �+ 7�
�A% �R� ���� ����% �*�
 ���
���< �% 7�)[H�) ����0���,�� �� V�/-

 � �R� S� �4 �����< �� �Y�$% ;�� �IL�% �
 �*�
 ��-I� �-��� 6���;� 

�� .(6�	����*� 7�A��(% � v�+�% ���

�
���< ^���� 1�������/ �����< Z�I$&% ��Y�� �+ 6�;<� �, ��� �$R� ��� Sm4 � �R� S� �4 �$��� ���


���<��% �$/�� ���X�� �
 �, �
��� ��+��� � 7����0� 
�9� �+ .���+ Q�/
 �	
�� "�� �
 ����� ��/� ���

> X�I$�� G��H �� � 6��m% � ���� v�L/ �� �R� ��� Z� ���� ?��� �������� Q0$(% '�(% �+ �$��� �
�� ���

�%S,
�
 ��� �+ �$-�< @M� 
�9� �+ .���+$�, � ��*�� �4 ���X�S,
�
 ?�&�� '�(% 6�%��� ��� "�� ���

�+ 1����>��$9� ��H �� S�+ �+ ��� 
���� �, ����  
��% "� 6���;� X�� �� ���34��100�%  ^�� �9 �+ �� ���

�% 
��� ^�02% .�����43 �+ ��� �� �D�� "�� S,
�
 
��D "�*���% ��H4/6  �� S�+ �� �� � "�2300  ��	 "�

�
	 ��&,�% 
��� ��� �+ 
�	�� ?6����0� � ����B) ���,1390 �
 
�9�% 7�;��2� �� ���< �� 
��% 6�� 
�� (
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������ .��� �	
�� 
�2�� Q%��) �� ;�� ��*�� �4���	 ��� �+ �$<�	 7��� ���24  6���� �R� ��*�� �4 S,
�


� ��*���
 �L�(% J�-) ������:4 '���) �$��+ ���1394�
�
 6��� (  "+�,��&,����% ��	 6�;�% �,ppm 8/11 ?

�
7�� ��&,� �+��+ppm44/0 �
 ��+��+ 
�	�	��&,� ppm5/65 S,
�
 �� �9��/ �����	 �
 .��� �
�+ ���

���0� �
 .��� 
�9�% ;�� G-�% 7��V � "�*�� 7�;-< ��*�� �4S,
�
 �� �9��/ ��	 ��� �M�) �� �� �K-F ?��

����$�� �� ?����+ 
��%"�+ � �-% ���
 �--0���� �+ 6�0�) ��� �
�+ �����	 .( ?"+�, ��&,� ���% ����% �,���L/

 ��&,� �
7�� �+�9 ����b�+ �-09 �� c��H� �D��� �0� �+ ��*�� �4 �� 
�	�	 ��&,� �
 ��% �9 �K-F .����

�+ 
��� �	
�� ���D �
 �IL�% �
 �$R� 7�A�,���� "��$��+ � �$<�  �+ 7���0&b �
 �	
������ �b�� ��� ���	

 �+ ��� �b�+ �
��(% �
 7�A�,�� "�� �K-F Z, ��+ ���D �
 .��� ���13 .��� ����� ;�� @��% �$% �+ J�	����%  

���0� �
 ��� �K-F 6
�+  �+� �� ����
 6��� ���	 � ��� ?=�/ ���� �IL�% 6����	 � =�/ �+ ��R&0�� 7�+��� ��Y

 �+ �9�� �+ .���X�0� ws� � �+�F 6���� ��� �
 @��F 
�+ ��9 ����� ?���2�-) � ��R�) ��� �b��1385 �+ (

�% �K����.  ��� �0� �+ �IL�% �
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Abstract  
This study investigates hydrocarbons and heavy metals pollution in air, soils, and plants in Baghershar and its 
peripheral located in about 4 km south of Tehran by using an analytical descriptive method. As area study has a 
favorable situation near Tehran megacity and has had proper geographical conditions, many giant plants 
including Tehran oil refinery and its relatives and so many other pollutant plants and workshops have been 
located here since the 1960s. The analysis is based on sample measurements of 12 samples of air, 24 samples of 
soils and 24 samples of perennial plants. The finding shows that the region is polluted by hydrocarbons and 
heavy metals origin from the plants and their relative transportations. The high density of the contaminants in the 
air could be harmful to human life and so could leave harmful effects on soils and plants. High values of 
hydrocarbons and zinc in samples show that the soils in the region are polluted too. Although the values of 
nickel and vanadium were lower than the standard level, but the high levels of contaminants in the soils could be 
a risk for plants and water resources. Measurement of sample plants indicates that hydrocarbon and zinc 
contaminants had a higher density than others and the higher values obtained from Baghershar urban areas. 
Although the concentration of the heavy metals in plants are far from crisis level, but as the values are high, its 
expect them to increase in the future and cause many harmful effects. Finding also shows that pollution in the 
area study has being affected by the oil refinery and relative activities in storing, distributing and transporting of 
oil products.  
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