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              # B-0�K�@ "�0�	 �
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(A+B) ��	�� (X+Y) ��� -)	�� )39 .(�1	���?�� �.�5 ���*+ 
K5�?8 

              (+ �� ���0*+ �G�H �-��� 
A�5 E1 
� Z��<� B-?1&+ CD?� -?8 !	
    TX�Q �� ��	 ��	�� 
A�5       !	 �0.�5 ���0*+ �0G�H C��      !	 O	-0� �0) 
    
A�5 (+ �� B-?1&+ C��?� .         �T0X	 �1	 !	 B��F��	 �� �>�Q =-� �1	���?�

        
0��� �� 	� B-?1&+ CD?� �1-?8 !	 �.�5 ���*+ �G�H ��� -)	�� ����
             
D0���� �T0Q 
0?�	� w��5 O��� �� Z��<� ���?.	�) "�)���	��@ 
�
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 ���))6� �	 ������+	 ���1 7���� �� ����1 8��9�:� ;���<= 7���>?	 
*,�@ ;�A�:�  

         ��� �S� E1 ��	 ���� �S?� P� =����)   ;0��#� �� ���2 ( 	�
  ���h� �G5 ��) 39( .         (�0�! �� # Z��<� :9�?� �� ���4�	# �� ��	  "�0)

     !	 ��� �S� �Z��<��FX   �� 360   ��	 ��i�� 
���  .    =�09 �� �1	���?�
             %�0S� �0�	 �6�� ���	 �G5 -� :���� �1	 �� 
� �B�� -.� T'�

  �	 �� ���    -.�� ��i�� Z��<� �5��! ��4 .      �0S� �0� �0���	 ��,N� ��	 �1	

������������������������������������������������������������
1- Superposition Principle 
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          �� �	�� ���*+ ��,N� ��� 
� ��9�?� ���4� # ���*+ ;<@  �-05��
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0�
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�FX              B!	-05	 
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	� 
1#	!-.�� 
�. . T6.1(��� �� U�>�� �1	 �-.��.  
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�F0X �� 
0A�5 
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�  ��� �S� (�� (       (	�#� V1���0� |#� !	 B��F��	 �� -?.��   %�'0�<� �

(+    
� T1-D� �)A�  �B�   # C�     -1-� 
�FX �� )    �0S� (��0� ��0�* ��
��� (����. .      � # 
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�   C��?� ����� %�'�<

  ���! # B-?1&+    (+ ;��8 # "!�#�$� "�)      (	�#� V1���0� !	 -1�� ��)
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A�	� �6  �           V1���0� �01	 �� w��5 ����� %�'�<� # B-. B��F��	

 ��� [�> .9��5�      �� -�*�� f���� �1	 
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0� 
0���1 ;��8 -1-� w��5 %�'�<�     L0�	#� %��0X8   # 9 
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       w�0�5 ����� %�'�<� f���� �1-�    
0A�	� %��0X 
0�10   �0��i�
      �� Z1�4� "-1-� %�'�<� 7���� # 
���1��. .     ���0� =-0� �1	���?�

       B�#� �� �	� ��� f*�H %�S� ��� -)	��       �� �0�i�� ��G5���0� �5��! "�)
���h� �G5.  

  
���/! �	 �C�& ;���D ���!�1'�E�)� �1 3�= 3�E

            
0�A?� �TQ 
?�	� w��5 O��� �� ���*+ �G�H 
D���� ��G?� 
�
   T�6�@ 
� 
4*�A� ����    7���� t<$� ��4�	 �� �1�) �� "-?�    �0� ��0.

         ��� 
D���� t<$� %�'�<� �� 
A�5 �) �� ���*+ �G�H .  V0@

                 �0���� ��0G?� 
0� �
6D0. w�0�5 O�0�� �� ���*+ �G�H 
D���� !	
    !& (�)�� �� ���*+ %	��,N�     ���! ����� %�'<$� 
� ��	 O  "�0)

               # �Q��0� �T60. 
0��� !	 
04*�A� ���� 
�A?� �� ����� "!�#�$�
 (+ ;1	�+  -.�� t<$� �) .  
��5�� ��G?� �1-�    
05�	-� "	   L�0�� ��

MATLAB    �B-?�1�5 L��� �             �0��1�� �0� �0�	 ���0� 
0� -0. 
�S�
     (+ �"!�#�$� �>	�	 "!�� w��5 %�'�<�       0�4��� 
0� 
��� �� 	� �) �

             ��0�! !	 
0A�5 �0) �� # B��0� 7���� B-?1&+ C��?�    "!�#�$0� "�0)
            ��0�h� �0G5 �� 	� 
�A?� (+ �� B-. �$� B�� ����M� .    ��0� %#�0F�

   V62 �� Z��<� (�)�� (+ T�4*	           (	�0?2 �0�� 	�0) ���0*+ 
0� �)
   �� Z1�4� T��� 
5���+��� .         !	 �0�	 %��0D2 B�� �) T��� 
5���+

   -?1&+ �G�H !	 �5	J��B           %���0� # B��� (+ T��� 
� ���� B�� 
� ��)
   ��5 ��	# B�� 
���.) 8  �15   # 20( .     �) "	�� �v1# �1	   U�05   # B�0�
  B-?1&+ 
� �D�5      �0�	 %#�0F�� Z0��<� "�) .       B-0. 
0�S� 
0��5�� ��

                !	 T�06�@ �0) �� ��0��� (�0)�� "	�� 
� ��	 B-. 7)	�� �5�6�	
        (+ 
� w���� 
5���+ �TQ ���� 
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D���� ���*+ �G�H VR�) !	
 TD� 
�Q��(                
�01��� T�06�@ (+ �� ��0��� B�0� T0��� 
5��0�+ �� �

�� ��. .            
5��0�+ -Q !	 ;�� 
A�5 (+ �� ���*+ �G�H (	J�� 
K5�?8
       �G�H C�	�� 
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��� �� �-.�� B�� T���-  	�� 
� "��6��2   B�� �) "

               �� B�0� (+ ��06��2 ;)�0� (	J�� ���	 B-. Z1�4� T�6�@ �) ��
                ��#+�0� B�0� (+ �$0� ��� ���! T� �� VR� # �G5 ���� T�6�@

����..  
 �G�H C�	��-             �0G�H ��0� w�0D��	 
0� -?��0) �0A�	#� ��6��2

B-?1&+             # C0�	�� f*�� �� 	� (�)�� ��6��2 ;)�� -X�� # "�� "�)
  (��� �>�1� L�	#� �� -??� .          B��0.	 ���M� C�	�� !	 
5��5 -?8 
� �1! ��

����..    =#-� �� 1� x             f�0Q �0� (!	 �0G�H �0� �0�	�� ppmh �
� �2SO      "� �0G�H �0� ��	��        f�0Q �0� ���-��0�	ppb   # y 

X���� =�'�� ��6��2 ;)�� --.��.  
  

0,@7�� �F�+  
             (+ ��6��2 ��X !	 "��5 
� -1�� ��>�1� =-� �) 
�S� !	 V@

  ��� TX�Q (�?��9	 .  |#� !	 �61  ��X W1	� "�)   =-0� �Y?0�  ��0)
    B�	� �� =-� W1��5 
�1���      �0� �04�	# # ���Y� "�) -0.�� .    ��0G?� 
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��X     B�	� !	 �B-. 
�S� =-� �Y?� B!	-5	 "�)      �0G�H !	 B-0. "��
  !�SO2               �0~4� B�0#��5 �05#��� # �0��	� 
09��� "	�) �� ����� 

    -. B��F��	 �(	�S�)1 .(  T6.2   ;�@ W1��5 
�1���      L0��� B-0. �?��
 B�	� # �>�Q =-�   �0� (�$05 	� ���M0� ���Y� "�) -0)� .   ��0G?� 
0�

B�	� 
�001��� B-)�$00� "�00)
D00���� # "	 "�00)���	��@ !	 "	R2 # 
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���� ����� ���!� �" �#$% &'�� 
  

 (	�)1-*�+ ,"��� -��!./0 �" *345 �
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�6  ��!./0 :�5  �
�6 �7#� �5
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�-���78  ,)��  
%�r  (!	  )ppm(9/13  02.10036.0 ��� xy  )20 �26 # 28(  
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Exp. Calc.

 

 ���2-���� �4.
�� <"�=� �
��>��5� ��� ���6 	 <)	�' �
�?
@ (���  

  ��#�� 
�1��� W1��5    B�	� # =-0� "�)        =#-0� �� �04�	# "�0)2 
�Q W1��5 
� ��	 B-. B��#+�� =-� =�D� T��� ��6��2 !	 ��-.��.  

  
(	�) 2-���� 	 (�� A.
�5  <"
.>�� <"�=� �
�
R2 (%)  RMSE (ppb) 
B' �%�� C;���(%)  

82/96  01427/0  8  
  

G#" 	 A.
�5  
   ������ (��� ��G?� 
�"�)         �G5 �� �1�5	�� 
��� !	 �B-. 
�S� =-� 

                ��#+�0� ��0?K�) # ��0� �0S� �1-0?8 �B-0?1&+ CD?� �1-?8 ����
       �0>�� 
0�A?� E01 !	 �*�~� �(�)�� �� 	�) ���*+ !	 �.�5 %����

 �� B��#+��. .          
0�S� !	 V@ ������ 
� -5�	� ���# �5	#	�� %������
       %�5�6�	 (�	� (�$5 ��G?� 
� �=-� �1�5	�� #    =�0~� !	 =-� "�)  "�0)
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  �� B��F��	 �>��   -0??�)7  �19  �23  �24   # 25 .(       J0�5 :0���� �01	 ��
            "	�0� �!�0�5 P�0�	 �0� -05	��� ����0� 
0� ��	 B��� �*-� 
�S� x-)
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  =-�     �(�-?�1�5 L��� B-. 
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�        
A�5 B-?1&+ CD?� #� # B��� t<$� �Q��� "	�	� 
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    ��4��� # %#�F�� "�)���	��@ ��     -5�	� �	�� (+ �� t<$� "�) . VR�
                �� �(+ (	J0�� # ���0*+ ;?�	�0@ B��5 �B-. 
�S� =-� !	 B��F��	 ��

�   �� ����� ���M� 
�A?��. .            �0>	�	 ����0 �0G5 �� �0� -4� O� ��
             ��0�! 
04A� �0) �� 
� �5�)�� # 
�A?� �� ����� �>�� "!�#�$�

B-. �$� "!�#�$�(+ �� B��	# %���� (	J�� �-5	�� ��#+�� �)���  .  
 T600.3 �B-00?1&+ C00D?� #� T��00. �00>�� 
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Source2 (  �� (�$5 	�-)� .        �	-02	 �0� 
0� ��9�?�1    �0� 6   t<$0� 

B-.   ���! O	-� �) �-5	       (+ �� 
0� -?��0) "!�#�$� "�)    (�0)�� �0)
%#�F��)    %}H B�	�5�� !	 �5�)��(       T0��� 
5��0�+ �� )6/13 ppb) 8 (

     ��� -���	 "� B-?1&+ 
� �D�5 (  �G�H C�	�� #-    %#�0F�� ��06��2
  ��	 B-. �$� . 	��@ 
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   ���0� 
�A?� ��4�	 ��?K�) # ���?.	�) "�)���	��@ # B-?1&+ C��?� 
�
     -.�� t<$� ���*+ U�5 # ����� .     =#-� �� %�'<$� �1	3  B��#+ 

��	 B-..
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          + ����! 
4A� �) �� B-. �$� (�)�� U�5 !	 ���2}9	   T0��� 
5���
    # ���*+ ��	�� �� �S5+   5+ ��6��2 (	J��    B-1	 L1	�. �� �S  �=+ �0�  (	�0�

 	 (	J��           CD?� #� �1	 ���*+ !	 �.�5 T� %���� (	J�� # =�'�� ��
��� ��#+�� 	� B-?1&+.  

    ! ��4��� 
� 
��� �����        T60. �� ��0��� "!�#�$� "�)3   �0� # 
        =#-� �� B-. ��r "�)���	��@ !	 B��F��	3        "	�0�	 !	 T0X�Q W1�0�5 �

           ���0*+ ���# L1	�. �� (�)�� ��6��2 ;)�� -X�� 
��� !	 �=-� 

 #-� ��  =4   ��	 B-. B��#+  .     =#-� !	 =#	 (���4     �0>�� �5�0)�� 
)  =�'��1   �� 6 (   ���! �� 
� -?��)      T60. �� ����� "!�#�$� "�)
3  B-. �$� -5	 .       (+ ��6��2 T��. =#-� �1	 !	 O#� (���   -Q	# �� �)

  �� 	�) ���*+ ;?� (#-� L1	�. �� ���6)-.�� .    (��#+ �0�� 
0� �0�
    "!�#�$� ���! 
4A� �) �Q���    �� �����   T6.3       !	 B��F�0�	 �0� # 

      B-1	 L1	�. �� =�'�� �) ��6��2 (	J��      
4A� �) �� -�*�� (	J�� �=+
             ��#+ �0�� 
0� 	� ���*+ ;?� (#-� L1	�. �� ���!)    O��0S8 (��0�

=#-� .(          �� ����� (�)�� �� B��	# %���� (	J�� (-. t<$� "	��
         t<$� =�'�� �) |!�	 
� ��	 O!& ����� ��� 
�A?�  -0.��  .

             !��5 f�Q �� �� ��	 B-. [�<�5	 -4� (#-� %��X 
� =�'�� |!�	
                �0�� �0G5 �� Z0��<� "�)-0Q	# P�0�	 �0� 	� (+�	-0�� (	��� .  �0�

             |!�	 �(+ -Q	# |!�	 # ���! 
4A� �) �� -�*�� (	J�� (��� t<$�
�� 
D���� 
�A?� T� �� # ���! 
4A� �) �� -�*�� T���. .

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

x 10
4

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

X (m)

Y
 (

m
) 0.001

0.03

0.1
0.2

0.5

10

70
12020

0

300

30
0

20010

1010.50.
00

1 0.2

10

0.5
0.2

0.01

0.
5

0.
2

0.
00

1
0.

03

300 200

10

1
0.5

0.1

0.001

0.1

1
10

70

70

0.2

300

1
10

300
300

10

10

200

0.
03

��� 4- ��L��O0 &!��NO
B� ���� ��B!� �� <6)  S4@ �" *�+ppb(  
  

 (	�)4- �NO
B� ���� ��B!� �� ��
4' T�U�� 	  A.
�5 <;��"

(��#�  
 ���78  

) �� I�
�
���(  

�>��  
) �@�	
�>��/W�6���(  

 T�U��
 ��O��)I�(  

 ��O�� �>��
)�>�� �@�	(  

 *J�
 (��#�

)I�(  

 >� XL ���78
��
4'  

)�
��� �� I�(  

 ��
4') �@�	
�>��(  

 &�
� �%��
���78  

1  3 3  5070  21/15  65/784  53/2  35/2  48/15  
2  3  5/3  1920  72/6  88/1299  97/0  55/4  70/67  
3  5/3  5/4  5/1655  45/7  16/357  74/2  61/1  57/21  
4  5/3  4  2772  09/11  62/384  01/3  54/1  88/13  
5  4  6/3  5172  62/18  96/935  27/3  37/3  10/18  
6  4  6/3  2692  69/9  51/542  19/3  95/1  15/20  

 ;)��-X��
T� ��6��2        78/68      37/15  35/22  

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

530      ����� ��� ���	 
 ��26����� � 2  ����	 �- �!" 1391  

  
            =-� !	 B-�+ ��� 
� �G�H C1!�� !	 B��F��	 �� VR�)   T60.4 (

 �G�H C�	�� (��� ��� 
� �� ��?K�) #-   (	J0�� �B�0� �) "	�� ���*+
       �� ��� 
� =�'�� (+ �� B��	# %����  -1+)       7�0F) # 7$0. (��0�

  =#-�4 .( ��� ��            �� -0�*�� 
0� �D�5 (+ 
�1��� # %���� (	J�� 
D�
 B-1	 L1	�.            �0�	 
D0���� T0��� ��06��2 ;)�� -X�� �=+)  (��0�

 =#-� 7�$)4.(  
    (��� %�D���� �1	 W1��5 C�	# ��   ��0�# �0� 
� ��	 f�A� �1	 �

           �B-0. �0�r %�'0<$� �� ���*+ CD?� #�35/22      ��06��2 !	 -0X�� 
      � ���� 
�A?� �� B-. �$� (�)��       
� (+ =��4� # B-. 
���� �
4*�A

��	 B-. ��	# "��'��	 %���� ;<� �1	.
  

�=��5���6  
(��)        �-1�� 
GQ}� W1��5 ;<� �� 
� 
5�    
�S� =-� E�� ��
 �� B-.      # �h5�h8 ���� 
� (	��         �01 E01 !	 ���0*+ ;?�	�@ (	J��

          VR� # ��� 
D���� ���	� ���, B-?1&+ CD?� -?8     (	J0�� # %	��,N0�
62V      �0G�H 
0� �D�5 (�)�� T�4*	         	� 	�0) ���0*+ Z0��<� "�0)

 # �����     �G�H C�	�� !	 B��F��	 �� -     �B�� �) 
� w���� ��6��2   (	J�� 
                ��0� ��#+�0� 	� �0S5+ �0� B��	# %	���0� ��0?K�) # ��6��2 ;)�� .

           "�)���	��@ w�D��	 ����� # =-� "	��	 !	 B-�+ ��-� W1��5 ��?K�)
    + ;<@ -?1+�� �� �,{�             �
0�A?� f0*�H ��0� �2�0� # �0S� ����0*

 !	 �f00*�H ��00� %�00S� �� U�00?� ��00?K�) # "�00� "�	-001�@ ��400>#
           ���0*+ ;0<@ (	J�� # �h5�h8 �� ���?.	�) "�)���	��@ �1���S�

  �� L��� ��   	�1! �-.�����   ���� C���  B-?1&+ ;<@     �0� ���4� 	� �)-
       B-??� ���4� ��� �2�� # -?�%-.  L�0�� �� ���*+ ;<@   # �0�	 

 �2�� ��           ;0<@ L��� �� "��$�� �2�� �� ���*+ ���� "&�� "�)
        B-?1&+ �G�H �B-. ��Y1	 79}� �� �1	���?� # B-. C1�� L��� �� �)-

  �� ;)�� ��-��1 .  ��?K�)  ��      "�0� Z��<� "�)���	��@ ��,N� �����
 ��#�� ��  t<$� =-� "�) ��   ��.        "�0)���	��@ !	 �0h1� �061 
�

  � 
� ���?.	�)               �� (+ Z0��� (�0�! %-0� # ���0*+ ;0<@ (	J�� �
   ��4># ��	� �*��� L��� �� �� "�	-1�@ -.�� .   J0�5 70S� ���	��@ �1	
    ��	 B-1�� ���* =-� �� .        0� �0>�Q =-0� C0�	# ��  
    (�06�	 ���0�

             C��0?� !	 ���0*+ ;0<@ B��5 �� ���?.	�) "�)���	��@ ��,N� �����
        # B��0� 7)	�� 	� ���, B-?1&+     0�� 
0� VR0� (+ E  (	J0��     C01!�� # 

       ��#+�� �� # 
D���� ���*+ �G�H     "!�#�$� �>	�	 �� B��	# %����
�� B��F��	��. .  

  
,"
!�  

1-  y ��4?��Q .1380 .     -���	 "� B-?1&+ |��� B��5 �����   ;��#� !	 ���    (�1�@ �B�#��5 E1 "�)     �"�0��� 
0��5      �P�-0� �0���� B�h$05	�
(	�S�.  

2- Abdul-Wahab S.A. 2003. SO2 dispersion and monthly evaluation of the industrial source complex short-term 
(ISCST32) model at Mina Al-Fahal refinery, Sultanate of Oman. Environmental Management, 31: 276–291. 

3- Agarwal M., Singh B., Rajput M., Marshal F., and Bell J.N. 2003. Effect of Air pollution on peri urban agriculture a 
case study. Environmental Pollution, 126(3): 323-. 329. 

4- Agrawal M. 2005. Effects of air pollution on agriculture: An issue of national concern. National. Academy of 
Science Letter, 23(3&4): 93-106. 

5- Agrawal M., and Deepak S.S. 2003. Physiological and biochemical responses of two cultivars of wheat to elevated 
levels of CO2 and SO2, singly and in combination . Environmental Pollution, 72: 198- 197. 

6- Atkinson C.J., Robe S.V., and Winner W.E. 1988. The relationship between changes in photosynthesis and growth 
for radish plants fumigated with SO2 and NO2, New phytol, 110: 173-184. 

7- Atmadja J., and Bagtzoglou A.C. 2001. State of the art report on mathematical methods for groundwater pollution 
source identification. Environmental Forensics, vol. 2, no. 3, pp. 205-214. 

8- Baker C.K., Colls J.J., Fullwood A.E., and Seaton G.G.R. 1986. Depression of growth and yield in winter barley 
exposed to sulphur dioxide in the field. New Phytol, 104: 233-241. 

9- Caputo M., Gimenez M., and Schlamp M. 2003. Intercomparison of atmospheric dispersion models. Atmospheric 
Environment, 37: 2435–2449. 

10- Castillo F.J., Penel C.L., and Greppin H. 1984. Peroxidase release induced by O3 in Sedum album leaves: 
Involvement of Ca++. Plant Physiol,  74: 846–851. 

11- Daly A., and Zannetti P. 2007. Air Pollution Modeling – An Overview. Chapter 2 of Ambient Air Pollution (P. 
Zannetti, D. Al-Ajmi, and S. Al-Rashied, Editors). Published by The Arab School for Science and Technology 
(ASST) and The EnviroComp Institute. 

12- Darrall N.M. 1989. The effect of air pollutants on physiological processes in plants. Plant, Cell Env, 12: 1-30. 
13- Fatehifar E., Elkamel A., Alizadeh Osalu A., and Charchi A. 2008. Developing a new model for simulation of 

pollution dispersion from a network of stacks. Applied Mathematics and Computation, 206: 662–668. 
14- Fatehifar E., Elkamel A., Taheri M., Anderson W.A., and Abdul-Wahab S.A. 2007. Modeling and simulation of 

multi-pollutants dispersion from a network of refinery stacks using a multiple cell approach. Environmental 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

����$� �� %��� &��'	 ��
��*�� &$�+,/ �* �� �0��
�...     531  

Engineering Science, 24: 795–811. 
15- Fumagalli I., Ambrogi R., and Mignanego L. 1999. Ozone in southern Europe: UN/ECE experiments in Italy 

suggest a new approach to critical levels. In: Critical Levels for Ozone— Level II. Environmental Documentation 
No. 115. Swiss Agency for Environment, Forest and Landscape, Bern, Switzerland, pp. 239–242. 

16- Hanna S.R., Briggs G.A., and Hosker R.P. 1982. Handbook on Atmospheric Diffusion, NTIS DE81008909 
(DOE/TIC-22800) Springfield, VA. 

17- Holton J.R. 2004. An Introduction to Dynamic Meteorology. Academic Press. 
18- Joshi P.C., and Chauhan A. 2008. Performance of locally grown rice plants (Oryza sativa L.) exposed to air 

pollutants in rapidly growing industrial area of district Haridwar. Life Science Jornal, 5(3): 41-45. 
19- Karahan H. 2006. Implicit finite difference techniques for the advection-diffusion equation using spreadsheets. 

Advances in Engineering Software, vol. 37, no. 9, pp. 601-608. 
20- Kress L.W., and Miller J.E. 1985. Impact of ozone on field-corn yield. Canadian Journal of Botany, 63: 2408–2415. 
21- Mage D., Ozolins G., Peterson P., Webster A., Orthofer R., Vandeweerd V., and Gwynne M. 1996. Urban air 

pollution in mega-cities of the world. Atmospheric Environment; 30: 681-686. 
22- Mehdizadh F., and Rifai H.S. 2004. Modeling point source plumes at high altitudes using a modified Gaussian 

model. Atmospheric Environment, 38: 821– 831. 
23- Michalak A.M., and Kitanidis P.K. 2004. Estimation of historical groundwater contaminant distribution using the 

adjoint state method applied to geostatistical inverse modeling. Water Resources Research, vol. 40, W08302. 
24- Milnes E., and Perrochet P. 2007. Simultaneous identification of a single pollution point-source location and 

contamination time under known flow field conditions. Advances in Water Resources, vol. 30, no. 12, pp. 2439-
2446.

25- Mood A., Graybill F., and Boes D. 1974. Introduction to the Theory of Statistics (3rd ed.). McGraw-Hill. p. 229. 
26- Mulchi C., Rudorff B., Lee E., Rowland R., and Pausch R. 1995. Morphological responses among crop species to 

full-season exposures to enhanced concentrations of atmospheric CO2 and O3. Water Air and Soil Pollution, 85: 
1379–1386.

27- Ragland K.W. 1973. Multiple box model for dispersion of air pollutants from area sources. Atmospheric 
Environment, 7: 1017–1032. 

28- Rajput M., and Agrawal M. 2004. Physiological and Yield responses of Pea Plants to Ambient Air Pollution. Indian 
Journal of Plant Physiology, 9 (1): 9-14. 

29- Rajput M., and Agrawal M. 2005. Biomonitoring of Air Pollution in A Seasonally Dry Tropical Suburban Area 
Using Wheat Transplants. Environmental monitoring and assessment, 101: 39-53. 

30- Rudorff B.F.T., Mulchi C.L., Lee E.H., Rowland R., and Pausch R. 1996. Effects of enhanced O3 and CO2 
enrichment on plant characteristics in wheat and corn. Environmental Pollution, 94: 53–60. 

31- Saxe H. 1991. Photosynthesis and stomatal responses to polluted air, and the use of physiological and biochemical 
responses for early detection and diagnostic tools’, in: J. A. Callow (ed). Advances in botanical research, 18:1128. 

32- Sejkora K. 2005. Temporal Comparison of Atmospheric Stability Classification Methods. Entergy Nuclear 
Northeast – Pilgrim Station 

33- Shukla J., Pandey V., Singh S.N., Yunus M., Singh N., and Ahmad K.J. 1990. Effect of cement dust on the growth 
and yield of Brassica campestris L. Environmental Pollution, 66: 81-88. 

34- Sivacoumar R., Bhanarkar A.D., Goyal S.K., Gadkari S.K., and Aggarwal A.L. 2001. Air pollution modeling for an 
industrial complex and model performance evaluation. Environmental Pollution, 111: 471-477. 

35- Skarby L., and Jonsson B. 1988. Effects of ozone on crops in Sweden. Environmental Pollution, 53: 461–462. 
36- Slanina J., Brown R.H., and Tang X. 1995. Local air pollution in fast developing countries. (Technical Report). 

International Union Pure and Applied Chemistry. Pure and Applied Chemistry, 67: 1407-1486. 
37- Temple P.J., Clifton-Taylor O., and Benoit L.F. 1985. Effects of ozone on yield of two field grown barley cultivars. 

Environmental Pollution, 39: 217–225. 
38- Turner D.B. 1964. A diffusion model for an urban area. Journal of Applied  Metorology. 3:83. 
39- Turner D.B. 1994. Workbook of Atmospheric Dispersion Estimates. Introduction to Dispersion Modeling. 2nd ed. 

Lewis Publisher, Boca Raton. 
40- Wahid A. 2006. Productivity losses in barley attributable to ambient atmospheric pollutants in Pakistan. Atmos 

Environ, 40: 5342–5354. 
41- Wahid A., Milne E., Shamsi S.R.A., Ashmore M.R., and Marshall F.M. 2001. Effects of oxidants on soybean 

growth and yield in the Pakistan Punjab. Environmental Pollution 113, 271–280. 
42- WHO/UNEP. 1992. Urban Air Pollution in Megacities of the World. World Health Organization, United Nations 

Environment Program. Blackwell Scientific, Oxford, UK. 
43- Yates W.E., Akesson N.B., and Cowden R.E. 1974. Criteria for minimizing drift residues on crops downwind from 

aerial applications. Trans. ASAE, 17(4): 637-632. 
44- Yildirim Y., Demircioglu N., Kobya M., and Bayramoglu M. 2002. A mathematical modeling of sulphur dioxide 

pollution in Erzurum City. Environmental Pollution, 118: 411–417. 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

532      ����� ��� ���	 
 ��26����� � 2  ����	 �- �!" 1391  

Estimation of Crop Yield Loss Due to Air Pollutants in Different Atmospheric 
Conditions 

N. Abdolmanafi Jahromi 1- M. Mousavi Baygi2*- A.N. Ziyaei3
Received:30-11-2011 
Accepted:4-4-2012 

 
Abstract 

The effects of air pollutants on the agricultural crops have been studied extensively at the recent years. It is 
important to estimate the crop yield loss due to the effect of air pollution distribution caused by the sources such 
as factories, refineries and industries on different crops. In this study the dispersion of the pollutants emission 
from point sources in the atmosphere was modeled based on Gaussian model in MATLAB environment. It is 
necessary to say that according to the complexity of the phenomenon mentioned, dispersion from sources of 
pollution and the weather conditions, the necessity of modeling of this process is of great importance. After 
developing the mathematical model to estimate pollution plume, its performance accuracy was verified using 
some observational data. To show the application of the proposed model some hypothetical examples were given 
and the model results were analyzed. 
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