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� 2���8 �� 2����� ���% 0��A'�� 7��)،i��) �1�

�
H j��C �+�
� �,��r����"�)�kl 4)�I�� i��) &y�� 2���8 
;���< �#�� & 2������W(Cd)s&�7'% 
��
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,��E���� ���) �� 4I�� *�F6
% ���# ��% [�3�� 
< �;���.��!��6% �

F��� ,� =%�# 2��B � [7� �� �#�� �� �C����� ��8 �+�
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 �
H j��C ���&� ,� �1 �,��
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�-� �� i��) �
". 
������F% s�%�� 4�G
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% 
����)�kl 7�&� 
��� 
�-� �"����c���� 4/�H ���F6
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, �J)�[�79� ����:
Igeo=log2 (Cn/1.5 Bn)


< �� ��Igeo :4)�I�� i��)l�D�8 ����"�D)�k*27D) i��D) �D� 
�؛>���;

Cn :G
� ��8 4/�H�?����� ؛�
Bn :4/�HG
� ��8��� ���)4�� .

��8� �� �#�� ���". ��7F% u�*��8 i��) Müller )1969 ( 4A1
, ��) �� 0����;���< ���� ��� ,� 2�����E< �� �;���< 79�8 ������ �;��

m 7�7)���(
-���. 4�� 0� s&7# �� E��"))_(��� k�)4�� 07.

4��# 6��5' )^:(� ������ �	
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 ��' 
��
&� ��5���� 
)(�' �� 3�H* 
��*Igeo )Forstner, et al., 1990(

& ���
#��' ()� 
*��&Igeo 

#��Igeo 
+ )� �,� -' (�./0 �	

�1.� ���� 
M> O 7�7) ����� �;���< 

MNU> M <�7�7) ����� �� 7�7) �;�� 

UNL> U 7�7) �;���< 

LN]> L 7�7) �� ���'% �;���< 

]NS> ] ���'% �;���< 

SNT> S ��H���'% �;���< �� 0���< 

T< T 0���<��H �B%�� 

;���< �#���(Cd)!% ����=%�# ����0,�7�� ;���;���< ��. 4�� 
s��G'�� f����� ;����� ,� �0��� �1�P& ��8 �0�)As, Cd, Cu, Cr, 

Hg, Pb, Zn (@< &�7
E�<�PCB% �I��5% ��)�.������ �. �&� �
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��
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���!� �� �#�� �� i��) ,� ��#�% ���m ��1 f��� �� & ��8 ��1
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�
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#�� & ����"�)�kl�,�� 2����� �� ��8 2���8 �;���< E����� ���
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��4/�H ,� 0��A'�� �� ��1 ��1 ��'��m & ��) ���
��
� �� ��%, 
4/�H �
�%, ��1 '8�; ���9 �I��5% ���% *��4�� �.�� e���% ��7��
4/�H �+�
� ,� �� �1 �!��6% ���% '��m & ��) ���s&7# �� ��%, 
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4��# 6��5' )Q:(�5a b���� � ��*� @���F �
 ����� ����� CD�/ ������* 6c�� ��)Alloway, 1995(

23) 4	��' *�5 (ppm)  23) �& )� *�5 (ppm) 
�63� �) 784��9 

(ppm) 
 ��& )� 
(ppm) :�������-0� ���:� (����, :5' 23) 23) 
)�� ;�< />�

V SOT N UT ]MT P] UM ]T 130
Cr STT N ]\�T ]TTT U SS LM 39 

Cu MT LL U] \T SL M/M LT 39 

Ni �T M] ]TTT SMT M/T P \ 68 

Pb SU S\ SU L ]U P/M ST 23 

Sn ]/] N M/T M/S M/L TM/T M/T 6

Zn PM \M M� STT M] ]T LT 120 

Fe ZYXXX UOTTT N N N N N -

Al �]TTT P]TTT N N N N N -

4��# 6��5' )R:(@��5� �
 ����� ����� ���� ��/ d��&I ��( ����
 ����# 3]��* ��>����?�� ������ ��� 

_X YWYyYrYdY`YZYpY_YYYXWyrd`Zp_Y0�G'��� 

O\/TPL/TPL/TPO/TPM/TPU/TPU/TP�/TPL/T�M/T�\/T��/TPL/T�]/TPO/T�]/T��/T�L/T�P/T�O/TV

O\/T�L/T��/T�P/T�P/T\S/T�M/T�P/T�O/TTL/SS�U/TS/S\]/T\\/TTP/ST\/STU/SSL/STL/SCr 

M]/TP/TPM/TPP/TP\/T�L/TOM/TPM/TP/TO]/TOO/TP]/TM�/TOP/TPL/TPM/T�]/TP/TO\/TP\/TNi 

\P/T\\/T\P/T\M/T\M/T\U/T�U/T\S/T�M/TP�/T�/T�L/TU/TM]/TPS/TO�/T�S/TL\O/TM/TPS/TCu 

SU/SS�/SSP/S]\/S]O/S]S/SSP/S]M/S]M/SLM/SL\/SL�/ST\/SOS/SSO/SL]/SLP/SO/SU/SUL/SZn 

PP/TTL/SSO/SM\/SUP/S\M/T�P/T]S/S�M/TTS/ST\/S�M/SS/S�L/S]U/SSL/SL/TL/SL�/SL�/SSn 

UL/SPU/S��/S]]/SL]/SMO/SMS/SO�/SMO/S��/S�\/S�L/SSP/SPU/S\O/S�U/SOP/SU/SM/SU/SPb 
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Y`/YmCd <#������m ����� �;���< ,� �

__mCd <<`/Y#����;���< ,� ����m 

pZmCd <<_#����;���< ,� ���'% 
ZymCd <<Z#����;���< ,� @�� 

`YdmCd <<y#����;���< ,� @�� ����� 
dp_mCd <<Yd��27),� @�� ��������< �;

rp_≥mCd� �� �;���<#����8�% 
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4��# 6��5' )S:(����5�'�e. C'�`�� )(�' (Igeo)@��5� �
 ����� ����� ��( ����
 ����# 3]��* ������ ��� 
 ايستگاه19181716151413121110987654321 20

0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<V

0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<Cr 

0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<Ni

0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<Cu 

0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<0<Zn 

0<0<0<0<0<0<04/00<31/00<0<0<0<0<0<013/0<0<0<0<Sn 

0<0<0<0<0<07/00<0<29/027/025/016/013/001/007/00<0<25/017/0007/0Pb 
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Cf (V) PSL/TPO/TPO/T�M/TOL/TMUM/TMU]/T

Cf (Cr) P�P/T\/T�P/T\L/T�S/TO\M/TOPP/T

Cf (Ni) OUP/T�S/TPS/TOM/TMU/TU\/TUOS/T

Cf (Cu) \OO/T\P/T��/TP�/TUU/TUTL/TLL\/T

Cf (Zn) SMS/S]�/S]U/SLL/STM/S\LM/T\ML/T

Cf (Sn) \P/TLO/S\�/T]\/SSU/SOL\/T�PL/T

Cf (Pb) MOP/SU/SOS/S�S/SL]/STO\/S\S]/T

mCd\�U/TTP/STS/ST\/S�M/TO�]/TOP\/T
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1-Total Petroleum Hydrocarbon (TPH) 
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6-Lazaret 
7-Enrichment Factor (EF) 
8-Geochemical Accumulation Index (Igeo) 
9-Degree of Contamination (Cd) 
10-Contamination Factor 
11-Modified degree of Contamination (mCd) 
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