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Nowadays, the air of most of Iran's cities especially high population metropolises 

hasn’t an optimal quality. This adverse quality is due to various pollutant 

resources such as automobiles, industries, heating devices, construction, and 

commercial activities during recent decades and there are more concerns about it. 

Therefore, monitoring air pollutants and studying their seasonal and spatial 

variations are specifically important. The present study aimed to evaluate air 

quality and seasonal and spatial variations of particulate matter (PM2.5 and PM10) 

in Tehran city. In this research, the AQI index has been used to determine the air 

quality of Tehran and to introduce the responsible pollutant. To investigate the 

variations of particulate matter (PM10 and PM2.5) in seasonal and spatial scales, 

the data of air pollution monitoring stations (18 stations) of Air Quality Control 

Company was used in 2018 and 2019. Data were analyzed using Excel and SPSS 

software and results of statistical analysis of pollutants distribution in Temporal – 

spatial scales are provided and they are drawn using Arc GIS software and 

analytical function of inverse Distance Weighting interpolation (IDW) as maps, 

tables, and graphs. Based on the results, favorable and unfavorable air quality 

were respectively observed in 83.8 and 16.2% of days in 2018, as well as 76.4 

and 23.6% of days in 2019, which can be related to the changes in rainfall rate 

and wind speed in the years. The maximum seasonal concentration of particulate 

matter (PM10 and PM2.5) relates to summer and winter respectively and the 

minimum seasonal concentration of both pollutants relates to spring. Results of 

inverse Distance Weighting interpolation (IDW) also showed that the west, south, 

and central regions of Tehran got involved with particulate matter more than other 

regions. 
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 A�%�
 3� ��G
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JSN 5� *K$� A��$%3 J&��� � -�&�. �D���  	 �0SN 
����6� 	�	 A��� [&�����F�P ��&	 
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F��
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�� % }0�i
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�	�6�  	&�BH � ���&A�� �G� Vi�%�&]. Vi�% Q��4. H&� �0M� T�� H&������ ��	�6� "�#$% ���&F� A	�G�

 H��>B � A���B ��� 
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 ��� ���� ���&F����   ��>%	 �A3�)
$
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$
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 3� ��G
 =0>% ?� @10  �2 � ��] %�A��,( 5K��)%  .�&	�� 

{ - �� �	�<��� 3� 5E��  )1�(  ��7% VD�� 5��3�  ���� *W0` /�GB��� 	 ���������� ���&F���� �W�	 �%  	 �� 

5� ����$&�? �M 5�����2 5K��)% � H&�BF�� A�-�% 3� H�� VD��5K��)% ������ U%�GB ���$&���� 5�A���1 VD�� 

U<�
 ���  	 A���B ��� �W� 	 5�N��  � �
 � +�)% *%C� -
�%) ��1394.(  

)1(   �� = ������	


����
��	
��� − ����� + ���  

5
  	 H&� 5E��  :  

Ip = P   ���&F� 
��� ��� *�<�
 VD��  

Cp =P  �3���� *W0` ���&F� ��� 
���  

 BPHi =   *�� Cp  � -� 5
 ��$,� 5E7� 
��$% �& �B  

 BPLO = *�� CP  vO�
 5
 ��$,� 5E7� 
��$% �& �B  

 IHi= AQI  �� =KE�%  ��7% BPHi 

 ILo = AQI  ��7%  �� =KE�% BPLo 

	 - ���&F��� 5
 H&�BF�� A�-�% *�<�
 VD�� ��� �*��	 �  5�A���1 ���&F� "�#$% U�	�6� ��� .�&	�� H��>B 

�- �
  ���	 3� �	�<��� �� /��  	 �$&��  �-N�MATLAB ) =0>% ?� @ H�����%PM10 , PM2.5 ���%3 �3��  	 (

 (�0SN � 5����% ����<� �5��3�  ���1��)T��� |�� � �� Vi�%  	 3���	 �% 
��Excel 5�7� .�&	�� ]���B 
��

5��.) =0>% ?� @ ���,% 
���PM10 , PM2.5JSN 
���  (3� �	�<��� �� }0�i% 
�� /�� �-N� Arc Gis  �0�0)B I��B ��

A� 	�,>% 50M�N ���&) X1IDW) =0>% ?� @ H�� 5E��  |�� � �� ]���B (PM10  � PM2.5�� �� ( A�%3� 3� �	�<�

 5E�� ) A����. ���$KG�2.�&	�� H��>B �0SN � 5����% �5�<� 
��3�  �}0�i% ?�1�� �P (  

)2 (  !"# =  ∑ "#

%∑ "&  ∑ #& 
  

                                                      
1 Inverse distance weighting 
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) "��21�% A��� �  ��� *�<�
 VD�� 5K��)% *�2 *$,� b�7� (.��	  

F�-G1 ,/H6� I�E� �$) =#8� K�7+ :EPA( ��E��� ,��$ AQI  

O3(ppm) 

8 �"��E  
O3(ppm)  

N( �"��E 
PM2.5(mg/m3) 

24 �"��E  
PM10(mg/m3) 

24 �"��E  
CO(ppm) 

8 �"��E 
SO2(ppm) 

24 �"��E 
NO2(ppm) 

1 �"��E AQI 
�7�� ,-D$

�/
 =�O�C  

059/0 -0  - 12 -0/0 54 -0  4/4 -0 35 -0 53 -0 50 -0 ~�. 

075/0 -06/0  - 4/35 -1/12 154 -55 4/9 -5/4 75 -36 100 -54 100 -51 ]6�� 

095/0 -

076/0 

164/0 -

125/0 
4/55 -5/35 254 -155 4/12 -5/9 185 -76 360 -101 150 -101 

 
��� ]6����

���� 
��

X�$\ 

115/0 -

096/0 

204/0 -

165/0 
4/150 -5/55 354 -255 4/15 -5/12 304 -186 649 -361 200 -151 ]6���� 

374/0 -

116/0 

404/0 -

205/0 
4/250 -5/150 424 -355 4/30 -5/15 604 -305 1249 -650 300 -201 ]6���� �0�D 

* 

504/0 -

405/0  

604/0 -

505/0 

4/350 -5/250  

4/500 -5/350 

504 -425 

604 -505 

4/40 -5/30 

4/50 -5/40 

804 -605  

1004 -805 

1649 -1250 

2049 -1650 

400 -301  

500 -401 
~���ED 

  

�- �� X��� *�<�
 ���� *�<�
 VD�� ������� ��� 5� ������� �~�. �]6�� ]6���� ���� ������� �X�$\ �]6���� 

 ��$� ]6���� ~���ED � 57KP���� ��� *�� � �� ���� �� y�  ��D 5
 �E� ������ ?��<�% 3� ��lhB U�	�6� ��� �� 

U�%C� �*�� �	�	 A��� �%.	�� �>� 3� 5K��)% VD�� U&��� �5��3�  	��>B U&��3�   	 5
 ?�7KP Q�5��� VD�� 

*�<�
 U������ ���  	 "��  97  �98  ��L 5�N�� 	�� -�� Vi�% .�� 

3 -  "��  	 A���B ��� 
��� *�<�
 VD�� *&��� 	97  �98 .*N��  ��L 5$&�7%	 �%  

J,� )1 (>L�%�* N��R2���& A���B ��� ) J,� �A��&�  	2����$&� ����
��. ( � A���B ���  	 ��� ���&F� 
��

) "��22����$&� ?�Si�% (�  ��� ��	�6� 
�� % A������	.   

  
P8�1: �Q/��= >��RG���( � �� !��S% �S�(!��  
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P8�2��H"#(� �2-DC��
 .!��S% �S� �� �/
 �-D(UV ,�
  

  

 F�-G2��H"#(� ��*�	� . .!��S% �S� �� �/
 �2�/6V ,�
A���B 
��� *�<�
 "���
 *
�� :IK�%  

W(��  ��H"#(� X�+  �(��>��RG Y��  �(��>��RG F/�  

1  �BC)% A���B�  35,661083  51,46636  

2  5���L�  35,79587  51,48414  

3  v��.  35,7623  51,33168  

4  
3���.  35,69599  51,49376  

5  X �% *���B  35,71751  51,385909  

6  A��)� 	���  35,72708  51,4312  

7  	��� 	��  35,67005  51,29735  

8  }&��  35,70227  51,35094  

9  
  ���  35,60363  51,42571  

10   57E�% 
 �	���2  35,777089  51,368175  

11   57E�% 
 �	���16  35,644584  51,397657  

12   57E�% 
 �	���19  35,63521  51,36252  

13   57E�% 
 �	���21  35,697773  51,24311  

14   57E�% 
 �	���22  35,723398  51,24364  

15   �M  35,778232  51,428623  

16  ��K0�  35,73103  51,50613  

17  5&	�>$%  35,63003  51,49902  

18  ��N A���%  35,67882  51,33753  

  

�">�( �
, ?
��
  

W6� - 1��($�� C [\���O�=  F�E �� �/
97  �98  
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�� 
 VD�� 3� �	�<����<�*  VD��) ���AQI
 (�<�*  "��  	 ���97  �98 3 � 3�  	��>B a$\ ��&���   	 �6 

��� ]6���� �]6�� �~�.) 57KP
 ����
�� $� �]6���� �X�$\� � � ��	 �% (~���ED � ]6����� 2 *N��  ��L�) "�3(.   

  

F�-G3 F�E �� �/
 =�O�C [\�� �$�(1�� :97  �98 (1�� ��-�% _#. �$)  

�7�� �/
 =�O�C ,-D$   [\��AQI  F�E1397   F�E1398  

~�.  50 -0 28  29  

]6��  100 -51 278  250  

X�$\ 
�� ���� 
��� ]6����  150 -101 59  81  

]6����  200 -151 0  5  

]6����  ��$�  300 -201 0  0  

~���ED  400 -301  

500 -401 

0  0  

  

) "��2 X��� ��3 "��  	 ~�. 
��3�  	��>B H&����� (98  x�G�%  	 � *�� �	�	 � 279  ��0E% +&���  	 3� 

)29  � ~�. 3� 250  � (]6�� 3� 86 ) ��0E%�� +&���  	 3� 81 ���� 
��� ]6���� 3�  � X�$\ 
��5  (]6���� 3� 

5� .*�� �	�� "��  	 a���% 
�2 +&��� *0197 ) �	�6� 3�  H&��G
 ��59 ) ��0E% +&��� H&����� � (3� 306 

�  (3� 5� VD�� �W�3� ��� *�<�
 .*�� �	�� � AQI ��% �P "��  	 }0�i% 
��97  �98  5�N��  ��L �� ��	 �%

 J,�) *��4  �5.(  

  

` -  �+�8� �����R% 1� Pa�. b(�"+ c��� ���d) PM10 � PM2.5!��S% �S� �� (  

) =0>% ?� @ ���,% ?����RBPM10 ,PM2.55� A���B ��� ( _�  3� �	�<��� �� �0SN ? �MIDW 5� [&��� � Vi�% -

) J,�  	 5�7� ? �M3) � (4.*�� ��� 5t� � (  
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P8�3 . �+�8� �����R% c��� ���d)PM10(  

  

) =0>% ?� @ ���,% ?����RBPM10JSN 
��� ( _�  3� �	�<��� �� }0�i% 
��IDW ���&F� H&� .*�� ��� ]���B ��

�% A��� ?��<�% "�SN  	 �  �B��<�% I&3�B) =0>% ?� @ *W0` I&3�B H&��G
 .���	PM10  ��� JSN 5� b���%  (

�%����$&� 5
 ���� 
 �	��� �A���B ���2  	 
 ��� 
�� 57E�%21 �22 ����$&� ���`  	 ���2  	 	���	�� 
��

*G$L  	 }&�� � ��N A���% � ��`) =0>% ?� @ A�-�% �z
��\ A���B ��� 
-
�% 
��PM10 ��S�D� 	�D 5� �  (

�	�	) =0>% ?� @ *W0` H&��G
  ��� JSN  	 .���PM10 57E�% 
 �	��� ����$&� 5� b���% (16 ) 	��\41 

��%  	 /����,�% ) *W0` �z
��\ � (a>,%98 ��� ����$&� 5� b���% (a>,% ��%  	 /����,�% A���B ���2  	 
 

�% 57E�% 
 �	��� ����$&� A��$��B JSN H��cG� .����21 ) *W0` �z
��\ 
� �	 A���B ��� "�G�  	110 

) 
� �	 A���B "�G�  	 5���L� ����$&� � (a>,% ��%  	 /����,�%51 �%  	 /����,�% A�-�% H&��G
 (a>,% �

) =0>% ?� @ *W0`PM10�%  () =0>% ?� @ *W0` �z
��\ .�����PM10 57E�% 
 �	��� ����$&� �  -�&�. JSN  	  (

19 ) *W0` ��100 ) *W0` JL��\ � (a>,% ��%  	 /����,�%30  
 �	��� ����$&� �  (a>,% ��%  	 /����,�%

 57E�%16 3 JSN .*�� �	�	 ��S�D� 	�D 5�) =0>% ?� @ *W0` I&3�B A��$%PM10JSN ��&	 5� *K$�  ( ��

�����N�% �B) =0>% ?� @ *W0` I&3�B .����PM10�% A��� A��$%3 JSN  	 ( 57E�% 
 �	��� 5
 ��	19  *W0` ��

)96  57E�% 
 �	��� ����$&� � �z
��\ (a>,% ��%  	 /����,�%16 ) *W0` JL��\ 
� �	30  ��%  	 /����,�%

>,%�% (a����$&� x�G�%  	 .���� 57E�% �5���L� :J%�� A���B �6�G� =P��%  	 IL�� 
��2 v��. � A��)� 	��� �
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JSN 5G�  	H�G� � A���B ���  	 
3���. ����$&� � ���$� � �	 �  ���&�. ���K$� *W0` ������$&�  �P  	 IL�� 
��

���� 
� �	 A���B ��� ����2 =P��% � ��` ���2 ���`) =0>% ?� @ *W0` A�-�% H&�PM10�% ( H&����� .�����

 3� ��G
 =0>% ?� @ *W0`10 �% ��&	 �7P��%  	 A��,�% ��� 3� { �D h��% ��  �K`�	�� ��>%  	 ����� 5
 	��

*�6�>N � �K`�	�� ��&�. � v�N��B ��lhB �� ��C1 *�� ���<� .���$� A���B 50G23� ��� ��	�6� H
�� I���% 
��

>N*�6��o��. � ���G�D�� 
������$&� T��P�  	 ����G1 
���% �lw% ���&F� H&�  �����  	 -�� ��.�����  

  

  
P8�4 . �+�8� �����R% c��� ���d)PM2.5(  

  

)J,�4 =0>% ?� @ *W0` I&3�B ()PM2.5( ����$&�  	 � �3���� 
���% A��� ��� ���&F� 
��� J,� X��� �� .��	

 �F��H&�����  *W0`)40 a>,% ��%  	 /����,�% (�%  �M ����$&� 5� b���% JSN  	 ��� ���&F� H&� 3� �>� � ����

����$&� A� *W0` �� A���B ���2  	 
 ��� � 
3���. 
��)36 a>,% ��%  	 /����,�%(  57E�% 
 �	��� �21  ��

 *W0`)35 a>,% ��%  	 /����,�%( �	   	L��\ .�� �	  ��L 
�>� 
�� =0>% ?� @ *W0` J)PM2.5(  JSN  	

����$&� �  A���B ��� A��$%3 57E�% 
 �	��� � 5���L� 
��2   	 .*�� �	�	 ��S�D� 	�D 5� A���B "�G�  	

 *W0` �z
��\ A���B ��� ���2  	 
3���. ����$&�  ��� JSN)30 a>,% ��%  	 /����,�%(   =0>% ?� @)PM2.5( 

����$&� ��2  	 5&	�>$% 
�� 57E�% 
 �	��� � ��� ��2 5� A���B "�G�  	 *W0` �� a�B�B)17   	 /����,�%

a>,% ��%(  �)18 a>,% ��%  	 /����,�%(  =0>% ?� @ *W0` JL��\)PM2.5(  -�&�. JSN  	 .�� �	  ��� JSN  	 � 
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