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$
?J1 .���� K�LM�� ����� >��  -.��4
� K�NO�D� 
 %�& >�4�
,  
���� ����!  ���� ���  ��NP��  =�,��& �&�� $��  

1  Q���� R�,��"# =�,��&  100 4?"! =4?�� S
T U4 -IM� �4���"# U4 �<P 
I�  1316  

2  -+

� =�,��&  500 4?"! =4?�� U4 �<P 
I�  1320  

3  
"�V��, =�,��&  200 U4 �<P 
I� 
"�V��, =4?��  1340  

4  ��,X?��4 =�,��&  150 Y��� =�,��& S
T U4 =�V
"� =�,��& U4 �<P
I�  1316  

5  4 ��X =�,��&...-��!�'  30 
��4 $Z� =��I&�� >�
�
 U4 �<P 
I�  1320  

6  $
4 [�I�� =�,��&  500 �J4�& =4?�� �� 
I�  1355  

7  ��7���4 $��' =�,��&  200 4 -�
�
� �� U4 �<P 
I��J4�& =4?�� S
T U  1330  

8  \�, R�,��"# =�,��&  300 >�4UX =4?�� S
T U4 -IN�
! �� 
I�  1335  

9  ��E� =�,��&  200 4?"! =4?�� S
T �, $
4 ���,X U4 ?N, 
I�  1345  

10  -��!�' ]�IC� =�,��&  400 -IN�
! �4� ��"# U4 ?N, 
I�  1360  

11  -���& ���4 =�,��&  150 & =�,��& U4 �<P 
I�>��"�J =4?�� S
T U4 =�"^_4 ���  1340  

12  -���& ���4 =�,��&  >��"�J =4?�� S
T �, =�I`�*P %��� U4 �<P 
I��*�' a� �
?�  1340  

13  =�V?��U� =�,��&  500 ;�,� =�,��& U4 ?N, 
I�  1370  
  
  

$
?J2. ��4
,X %�& �� �' ������' 
 �' (
� �)*+ >���X K�LM��  �*_�� �� 
 ��50 � >
I� ����U %�& 
 =�,��& ��!�  
    ��4
,X    �*_�� ��50 >
I�   ����U  

>���X K�LM��  ?�4
   Pb Cd    Pb Cd   Pb Cd  

����� �4?N�    19  19    40  40   40  40  

Q�b����  mg/kg
  86/220  94/2    82/126  41/2   91/28  02/2  

�����  mg/kg
  34/186  3    85/86  4/2   65/28  8/1  

���N� S4
C�4  mg/kg
  52/112  31/0    77/82  37/0   87/10  55/0  

�P4?�  mg/kg
  05/65  4/2    78/35  8/1   3/7  6/0  


c'4?�  mg/kg
  35/481  4/3    26/325  4/3   8/57  7/2  

���4�  mg/kg
  30/416  1    48/289  6/1   5/50  1/2  
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 $
?J3.  =��UXt Q�b���� �`���� >4
, ��4
,X %�& ������' 
 (
� �)*+ >�� ��  �*_�� �� %�& 
50  ����U 
����� �, >
I�  
����� ��NP�� ��  K4?���� �4?N� �Q�b����mg/kg ����N� S4
C�4mg/kg  >�4UX K�J�� tcal tcri  

(
� 

����U  40 91/28 87/10       

��4
,X %�& ��  19 86/220 52/112 57  73/18  00/2  

 �� %�&50  >
I�  40 82/126 77/82 78  28/6  66/1  

����'��  

����U  40 02/2 55/0       

��4
,X %�& ��  19 94/2 31/0 57  20/2  00/2  

 �� %�&50  >
I�  40 41/2 37/0 78  20/2  66/1  

  
  

$
?J4 .��4� ���� 
� >4
, ���^I�4 ���� -.��4
� >��  

 ����!
����  

���� ���  
�' a��4
� ]E� 

(veh) $�� ��
1381  

 a��4
� d��I�
 �� $�� �� ��4U
�

 $��1381 
(veh/d) 

 a��4
� ]E�
 ���
e 
, �'

$�� �� �'1381  

 
, �' a��4
� ]E�
 =�,��& -I"J f
7

(veh/m)  

 �7
�
 $����
1384 

(km/h)  

 �<`�
-��V?��  

1 Q���� R�,��"#  323277305 31583 473/0  98/8710723  2/30  129/0  

2 -+

�  48657845 5470 121/0  02/11701274  3/30  3/0  

3 
"�V��,  388003251 39686 318/0  7561348  3/54  144/0  

4 ��,X ?��4  152576141 12325 429/0  39/20601961  8/33  198/0  

5 -��!�'  520619999 32303 390/0  65/24067541  4/45  24/0  

6 $
4 [�I��  119352995 18304 328/0  902/7976695  2/52  514/0  

7 ��7���4 $��'  285227027 20759 638/0  13/28787951  43  106/0  

8 \�, R�,��"#  247895679 23970 311/0  08/31040260  3/43  214/0  

9 ��E�  222501183 25358 243/0  34029190  53  067/0  

10 =�V?��U�  68052132 10600 184/0  12/18649612  54  0  

11 -���& ���4)=�"^_4 ���&(  295864488 34230 192/0  71/21133177  54  0  

12 -���& ���4)=�I`�*P(  255499686 29560 187/0  08/43881081  8/75  0  

13 -��!�' ]�IC�  72299009 26205 50/0  94/32538749  54  0  
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$
?J5  . =��UX H��I�t ���� �� ������' 
 (
� �)*+ Q�b���� �`���� >4
, �?! �^J i*IM� >��  
 ���� ����!��  


I�4���  10  �,��� ��11   10�,��� ��12  10�,��� ��13  11  �,��� ��12   11  �,��� ��13    12  �,��� ��13  
(
� 

Q�b����  79/74  89/181   79/74 1/184  79/74 92/65  89/181  1/184   89/181  92/65    1/184  92/65  
K4?����  10  10   10 10  9 9  10  10   9  9    9  9  

df  9     9   8   9     8      8    
tcal  032/6     550/4   559/0   170/0     858/5      908/4    
tcri  262/2     262/2   306/2   262/2     306/2      306/2    

jD�
-�N� >�4�  

 05/0     05/0   05/0   05/0     05/0      05/0    

$��I�4  001/0<     001/0<   591/0   869/0     001/0<      001/0<    
������' 

Q�b����  36/2  7/2   36/2 44/2  36/2 11/2  7/2  44/2   7/2  11/2    44/2  11/2  
K4?����  10  10   10 10  9 9  10  10   9  9    9  9  

df  9     9   8   9     8      8    
tcal  530/6     497/0   8   816/1     10      664/1    
tcri  262/2     262/2   306/2   262/2     306/2      306/2    

jD�
-�N� >�4�  

 05/0     05/0   05/0   05/0     05/0      05/0    

$��I�4  001/0<     631/0   001/0<   103/0     001/0<      135/0    
  

  

  
�.!1 .�?��� k�'4
� k�� 
����� �,��� �� ��  $?� �?! -��,)�D,4�1 ( �' (
� >4
,  

  
  

 

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

0 50 100 150 200 250 300 350

مدلمقادير شده بيني )mg Pb/kg soil(پيش

نده
ما

شده
دارد

ستان
يا
ها

 



B��-<� -CD,4 
 ?E� -����� 

   ������
�� ����� ���� ����! ����"# $�� ���� 
 ���1386            202 

   
                                                                               

��
� l
" 2
 $D��- �� ;�% 4&�	��# 5 6�
 0nDo +�<50   +�B�	
0��
 +
�* $D��- A*�9	 "�  +�<10  ��13    �B�5" $B# �! $n:L	

     ,�B	 m2
�B* 2
 5 0B

 �B/5>� $DB��- ��
>-
 �* C
���s�   +�B<
��
� $* VD�G	  �$D��- A*�9	 "� 0nDo +�< ��B��     ,�B	 $B# �B!

��# ���* +&�/
 R����* ����"��/ 0B

 C
���s� R�
 �� .  ,5�B?5 
     5 6�B
 0BnDo R����B�	 $B1��9	 +
�* ��! 0�? �&	2' p����

0��
 "� ;�% 4&�	��# �	 ���� 
" VD�G	 +�< �<� .���<  "&@
 ,5�? "� $#5 �	 ����   6�B
 0nDo R�����	 $1��9	 p���� �&!

 +"
� ���	 ~)
 "�5   �B	 ��B�� ��"�     0��B
 $B# �B<�10  "�
 A*�9	11  512 � �* ��&* ����* $* $?&t  2
 ��! $�
�(	t  ��
�(*

���	 TL�%
 +
"
� $-�@ 5� ,���:
 "�  "
�0

 . 0��
 R��^�<
13  A*�9	 "�11  512  +
"
�t  2
 +����* ��! $�
�(	t   �B�
�(*

0

 .�	 ���� >�� 4&�	��# 0nDo R�����	 $1��9	 p����    $B# �B<�
0��
  10  0��B
 A*�9	 "�   +�B<11  513 +
"
� t    ��B! $�B
�(	

 2
 ��BB��*t 0��BB
 >BB�� 5 �BB�
�(*  11  ABB*�9	 "�13  +
"
� >BB��t 
 2
 ����* ��! $�
�(	t  ��
�(*0

 .R�
�*��* $���� �	 +��.  �&!
0��
 R�* TL�%
 $# ���	 �<      RB�
 $B# 0B

 ~B8
5 5 0

 "
�

 "� $# 0

 ��D�G	 ���-
�� A	
&� "� C5��� $* f&*�	 TL�%

0��
 R�
  &B?5 �<�"
� � .       AB	
&� $B# �B! |GB�	 $B# �&B�#


�
" T
�@
 "� R���
 C
>D- 7�2&� 5 0nDo �* ���-
��   B� �B<Y ��X
       |GB�	 �&�B
�." AB�D(� �B* f�B��"
 RB�
 C�! 5 �&(� ��"
�

�	 &!� .,�	 m2
�* 2
 ��
� $* VD�G	 �&�
�." +�<  0nDo +�<
$<
�*' "� 4&�	��# 5 6�
 0��
 4��� +�<�<  �< A*�9	 "� kB� 2
 

,5�? "� �"��	 ���-
�� A	
&�4 C
>D- 0nDo $# �! ��<��	 �
  +&B�/
 R����* 5 ��"
� A# k�-
�� l�: �* ���	 ���1��< 39-

 �)% ,�	 C"&� $* 6�
 +
�* �') �&�
�." g��8 �*73/0 (
 4&�	��# +
�* 5)    �&�B
�." g��B8 �B*69/0 (    ,�B	 C"&B� $B*

0

 ����� . 7?�	 "� $b�.
]8 [ l�: ��	
"�H 2
  �B* A# k�-
��
     4�B� 7B�2&� �B�5" �B* "
a.�X
 �D	�� �
&�� $* A# k�-
�� 0�-�x

 �0

 ��! ���*�	
       0BnDo R�B* ��B
��	 f�B��"
 cB�9(� R�
 "�
    �B�� ��B�� >B�� ��	
"�BH R�
 5 A# 6�
 .    2
 +�
�B�� TLB% �B*

 R�99(	]13  522 [      $B�
25" kB�-
�� lB�: ��	
"�BH 2
 $B# +
�B* 
0��
 "� 0nDo $1��9	 

 �<���# �����   f�B��"
 c�9(� R�
 "� ���


  $B?&� �* ��<��	 R�
 $# �! ���� C
>D- 0nDo 5 �' R�* ����8
R�
 $*    �B9)�	 �C�B	 ���&# 0

 ����# $�
25" k�-
�� l�: $#  

�	 �n� $* �
" .  C
>BD- 0nDo R�* ��
��	 Q���1� f���"
 R�8 "�
   B�� ��<�B�	 �<�.�B�� 0�1� 5 0��
 ���-
�� +�<��	
"�H 5� .

$���� R�
�*��* �	 +��.   kB�-
�� l�: �����< ���<��	
"�H $# �&!
     7B�2&� �B�5" �B* 0B

 R��	 �<�.��� 0�1� 5 0��
 �$�
25"

����P'      ��B�	
 5 �B�"
� ��b&B# �2
�B�
 ���' C
"S $# +2�. +�<
*�?$	 ��"
� �&?5 
&< "� ���' +
�* +����* ���?�  �B/5 ���!�* �X

��� ����P' �* ���
&� �<   e">B* $B# R���B
 C
>D- �����< ��  5 �B�

-3

-2

-1

0

1

2

3

4

0 0.5 1 1.5 2 2.5 3 3.5

مدلمقادير                                 شده بيني mg Pb/kg soil)( پيش
  

 �.!2 .�?��� k�'4
� k�� 
����� �,��� �� ��  $?� �?! -��,) �D,4�2 (�' ������' >4
,

نده
ما

شده
دارد

ستان
يا
ها

 



 ;�<��4��!�� %�& �� ������' 
 (
� �)*+ �, -.��4
� ��4�7 . . . 

203               ������
�� ����� ���� ����! ����"# $�� ���� 
 ���1386  

R���
     "
aB.�X
 ��B�"
� +Z&B? 0B1��5�- 0��
 $* 5 ���1< ��
��!�* .R�
 $* $?&� �* �r���*      "� 4&�	��B# 5 6�B
 0BnDo $B#

   ��B�* C�B	 ,&B@ "� 7��� R�
 5 0

 ����� ;�%  �B* 2
 +"
�
R�
�*��* �����-
 ����
 ��*��%   h&B� RB�
 7�2&� ��5" �* ���<��	
"�H 

����P'   e">B* ���B	2 �2�* $* f&*�	 $# ��"
a.�X
 �<  ��B!�* +�B� .  
 >D- 0nDo 5 A# k�-
�� l�: R�* �c�9(� R�
 "� �A�/� R��< $*

���	 f���"
 ;�% "� �! ��<��	 +"
� .    +�B<&�/
 2
 �����B

 �B*  
  "� 0BnDo 5 $D��- A*�9	 "� 0nDo C
���s� +
�* ��	' 0
� $*

 
�B* �A# k�-
�� l�: A*�9	 ,�B	 +    ,�B	 2
 �7	�B? +2�B
   +�B<
,�	 R�
 "� $# �! �����

 ���#�� VD�G	  0nDo $�1*
5 ��s�	 �<

   $DB��- 5 AB# k�-
�� l�: A9�1	 +�<��s�	 5 4&�	��# 5 6�

,�	 0���� "� 5 ���&* g
��	 �
&�� $* ��2 +�< �n� 2
 ,�	 R���

 $����* ���1��<) R�B��� g�
�8 �*   �5�B:8/0 (   ��.��B
 >B�� 5
��$�� ���! +��. :  

CPb= 83/120  + 7-10*92/4  V  39/35- lnD            )1(                           

CCd= 25/2  +  29/0  e3E-9*V  16/0-  ln D             )2(                          

                    �' "� $# �<: CPb     5 AB# 6�B
 0nDo CCd 
�* A# 4&�	��# 0nDo   �kB�% ;�% 4�.&D�# �* 4�. �D�	 g1:

V      5 5"�&B% �
�B�� gB1: �* A# k�-
�� l�: D     �B* $DB��-
0

 ��	 g1: .����	 ����9	  ����9	 A*�9	 "� ��! �"
����

 +�<

���* ��H ,�	 ��!  +�<1  52 A�! "� g���� $*  +�<1  52  +
�*

"
 4&�	��# 5 6�
���! $ ��
 .����	  2
 ��! �"
����

 +�<  l�B19�
��H ����9	 TL�%
    R����B�	 �B* ��! ��<��	 ����9	 5 ��! ���*

����	 C��*�	 $* �< �	 0
�     T
�B(�
 5 ��B� R�����	 +
"
� 5 ��'
��"&� "� 5 ���1< �:
5 "���	  R�* $#2 52-   ����B�* ����. "
�W

 �&�
�." +
�* g
��	 ,�	 6�G��
0

 .  ��B��	 �B
"�* �*   +�B<
�* "� ��! �"
����

  A�B! ��B! ���* ��H ����9	 �*
   +�B<1 52 �

���� �	  ��B��	 �	�B�� Q����9� 4&�	��# 5 6�
 +
�* $# �&!   "� �B<
 �2�*2  52  ���	 5 0��	 ,���	 Q����9�96/1     "
�BW "�B��	 T
�B(�

�	 ����.. ��
� ��#
�H �! >�� �< ���"
�� ���% AR�
�*��*   $B����

�����*,�	 +�< 
"
 �&�
�."�+
"
� ��! $ ���1< ��
��	 "����
 .  

  
4 .�E�I� >
�V  

c�9(� R�
 2
 �	 �
&� $����  
" ��2 �"
&	  +��.�#�:  
- R�����	 $<
�*' ;�% "� 4&�	��# 5 6�
 0nDo +�<  ;�% 5 �<

 ��50   �"
����B

 �: 2
 ��* >�� 5 $��	2 "
�9	 2
 ��* �+��	
0

 +2"5��# ;�% +
�* �<"&�# g/�o . 

- R�����	 6�
 0nDo +�< 0��
 "� 4&�	��# 5   �B* VD�G	 +�<
������ +
"
� ���	 TL�%
 +"
�  ���B1<     TL�B%
 RB�
 $B#

0
���' ���-
�� A	
&� "� TL�%
 2
 �!��. 
- ��*��% T
�@
 ;�% 4&�	��# 5 6�
 0nDo   +��B��* f���"
 �<

  �B��-
�� ��	
"�H �*"   AB# kB�-
�� lB�:"    �B��� $B* 0�B1� �
 ���-
�� +�<��	
"�H) " kB�-
�� l�:    lB�: �,�B
 "� $B�
25

 0��
 ��<�.��� 0�1� ���*��% ���? \�� �* A# k�-
��
���? \�� �* A# k�-
�� l�: 5 R�����	 (�"
�. 

-   "� R���B
 C
>D- 0nDo f���"
 �
>�	 �
"�* "� �D# "&@ $*
�
" $�!�: ;�%   $B���� RB�
 ����-
�� +�<��	
"�H �* �<    $B�-�.

�BB	  "
� +��BB��* �BBX
 ���BB<��	
"�H $BB# �&BB! ��BB�	
 $BB# �BB�  
 "� ���' +"
a.�X
 R�-�. �n� "�2
"� �!�* �1�	 C�	. 

-   ��B*��% $�B!�: ;�% 4&�	��# 5 6�
 0nDo     ��
>B-
 �B* ��B<
�	 �<�# ����"��/ C"&� $* ��*��% $�/ 2
 $D��- �*��. 

-   $B<
�*' ;�B% 6�
 0nDo       0BnDo 5 �B)% C"&B� $B* �B<
$<
�*' ;�% 4&�	��#       lB�: ��
>B-
 �B* ���B�� C"&B� $* �<

�	 ��
>-
 A# k�-
�� ��*��. 
- ,�	 
"
 +�<�  cB�9(� R�
 "� ��! $)  3B*
5"1  52 (   �B* �B�"��W

 $D��- �� 
" ;�% 4&�	��# 5 6�
 0nDo ���
��	 g��9�50 
 k�-
�� l�: 5 ��*��% $�/ 2
 $D��- 2
 ��*�� C"&� $* +��	

��H �A# ���# ���* . 
- �	 c�9(� R�
 p����  ��
&� "� �B8
"
 +�*"�# 0����	   +��B!

���. "
�W �����

 �"&	 . �B	 ,��	 "&@ $*    RB�
 p��B�� 2
 �
&B�
����H \�� �:
�@ �&^�< +�"
&	 "� c�9(�5"  6�BG��
 ��<

���BB
"���* ABB�	 I�BB1: >BB#
�	 +
�BB* gBB
��	 ��BB�	 5 �BB<
���BB1#�&# �BB< 5  ��BB*��% "�BB�# ,5
�BB? h�BB��"
 R�BB��� �BB<  

 �����

�#�. 

  
5 . lJ4
�  

1. Schwela, D. and Zali, O. (1999) "Urban 
traffic pollution", London: E & FN Spon.  

 
2. Van Bohemen, H.D. and Janssen Van De 

Laak, W. H. (2003) "The influence of road 
infrastructure and traffic on soil, air and 
water quality", J. Environmental 
Management, 31- 1, p. 50-68. 

3. Sarkar, B. (2002) "Heavy metals in 
environment", New York:  Marcel Dekker.  

 
4. Alloways, B.J. (1990) "Heavy Metals in 

soils", Blackie, London. 



B��-<� -CD,4 
 ?E� -����� 

   ������
�� ����� ���� ����! ����"# $�� ���� 
 ���1386            204 

 
۵. 4 ����	
) .1383 (",�	  "� R���
 ����� 7��� ��5" +2�


 $9)�	 "� �' 0��)W 4�� �*��2"
 5 ��
"2 +����1�
&#

�����
""5��# �����
� � ����H ������
 ����� �����
� �+2

+��#� $	��. 
 
۶. 4 ���&�-
) .1381 (" +��#�% �.�&/' 0��85 �
"�*

�����
 +>#�	 $9)�	 �()
" �����
� �+2"5��# �����
� �
��D� m"
>. ������
 �����. 

 
7. Armstrong, J. (1998) "Development of 

methodology for estimating vehicle 
emissions", Master’s Thesis, Hamilton, 
Ontario: McMaster University.  

 
8. Wang, X. (2005) "Integrating GIS, simulation 

models and visualization in traffic impact 
analysis", Computers, Environment and 
Urban Systems, 29, p. 471–496. 

 
9. Johnson, L. and Ferreira, L. (2001) 

"Modelling particle emissions from traffic 
flows at a freeway in Brisbane, Australia", 
Transportation Research Part D, 6,  
p.357-369.  

 
10. Coelho, M. C., Farias, T. L. and Rouphail, 

N. M. (2005) "Impact of speed control traffic 
signals on pollutant emissions", 
Transportation Research Part D, 10, 
 p. 323–340. 

 
11. Frey, C., Rouphail, N., Unal, A. and Colyar, 

J. (2001) "Emission reduction through better 
management", North Carolina: Department 
of Civil Engineering, North Carolina State 
University. 

  
12 .��:"y ���. ") .1374 (" 6�
 �F�� 3
&� ;�% �.�&/'

�
�.">* 2
 �%�* ��5�(	 "� $�D9� 3��
5 2
 A��:  +�<
�
��
"� �����
:  ������
 ����� �����
� �+2"5��# �����
�

�!"
 �
��!"�# $	�� ����H.  
  

13. Ward, N., Brooks, R. and Roberts, E. (1977) 
"Heavy metal pollution automotive emissions 
and its effect on roadside soils and pasture 

species in New Zealand", Environmental 
Science and Technology,11- 9, p. 917-920. 

 
14. Carlosena, A., Andrade, A.M. and Prada, D. 

(1998) "Searching for heavy metals grouping 
roadside soils as a function of motorized 
traffic influence", Talanta, 47, p. 753-767. 

 
15. Garcia, R. and Millan, E. (1998) 

"Assessment of Cd, Pb and Zn contamination 
in roadside soils and grasses from Gipuzkoa 
(Spain)", Chemosphere, 37- 8, p. 1615-1625. 

 
16. Harrison, R.M., Laxen, D. P. H. and Wilson, 

S. J. (1981) "Chemical associations of lead, 
cadmium, copper, and zinc in street dusts and 
roadside soils", Environmental Science and 
Technology, 15- 11, p.1378-1383. 

 
17. Page, A.L., Miller, R.H. and Keeney, D.R. 

(1982) "Methods of soil analysis", Madison, 
Wiscosin, USA. 

 
18. A9� 5 A�: ����<5EH .   V��B! ����B� ���B��
� )1380 (

"    ����B�
 AB9� 5 AB�: 7	�B? C��/�)	"�  �
�B��:   ���B��
�
V��! �����. 

  
19.  h �;�BH ����H) .1382 ("    T�BF	 ��B! �5�B(	MTBE   

"&�# "�"�
��
 +�&/&��� �
�. A�D(� $��! �. 
 

20. Kastner-Klein, P., Berkowicz, R. and 
Britter, R. (2004) "The influence of street 
architecture on flow and dispersion in street 
canyons", Meteorol Atmos Phys 87, 
 p. 121–131.  

 
21. Vardoulakis, S., Fisher ,B.E.A., Pericleous, 

K. and Gonzalez-Flesca, N (2003) 
"Modelling air quality in street canyons: a 
review", Atmospheric Environment, 37, p. 
155–182. 

 
22. Fakayode, S.O. and Olu-Owolabi, B.I. 

(2003) "Heavy metal contamination of 
roadside topsoil in Osogbo, Nigeria: its 
relationship to traffic density and proximity 
to highways", Environmental Geology, 44, 
p.150–157. 

 
  



The Relationship Between Traffic Parameters and Lead and Cadmium 
Concentrations in Urban Roadside Soil 

 
 

A. Taebi, Full  Professor, Department of Civil Engineering, Isfahan University of 
Technology, Isfahan, Iran. 

S.  Samani Majd, Graduate,  Department of Civil Engineering, Isfahan University of 
Technology, Isfahan, Iran. 

M.I Abtahi, Assistant Professor, Department of Civil Engineering, Isfahan University of 
Technology, Isfahan. Iran. 

E-mail: amirth@cc.iut.ac.ir 
 
 

ABSTRACT 
Lead and cadmium are heavy metal pollutants released by vehicles which are propagated into 
the urban environment by traffic flow. To study roadside soil pollution and to determine the 
traffic parameters affecting levels of lead and cadmium in soil, Isfahan was selected for a 
case study. In this city, soil samples were collected from 13 roadside sites and traffic 
parameters were determined. The traffic parameters studied include total traffic volume, daily 
traffic volume, total traffic volume to road oriented width, total traffic volume to total traffic 
capacity, speed, and aspect ratio. Average lead and cadmium concentrations in soil at 
distances from 0 to 50 meters from the road edge were found to be higher than background 
values, thus failing to meet maximum acceptable agricultural soil standards. The regression 
analysis of concentrations in stream soils versus selected traffic parameters showed that the 
total traffic volume was the parameter with the highest impact on soil metal content. Also, it 
was observed that lead and cadmium concentrations (as dependent variables) decreased 
logarithmically with increasing distance (as one of the independent variables) while each of 
the lead and cadmium concentrations increased linearly and exponentially, respectively, with 
increasing total traffic volume (as another independent variable). The regression models 
developed in this study can be used for predicting lead and cadmium levels in roadside soil in 
terms of distance from road edge and total traffic volume. The results obtained from this 
study may be used in urban traffic control, transportation management, urban design and 
architecture, and urban land use planning. 
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