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SSE  ����0I� ����$%�"��1��	����)��7 157.5 ��� 
SSW  ����0I� ����$%�"��1��	����)��7 202.5 ��� 
SW  ����0I� �����(	���)�$��A�� 
W ����0I� �����(	��� 
WNW  ����0I� ����$%�"��1��	����)��7 292.5 ��� 
WSW  ����0I� ����$%�"��1��	����)��7 247.5 ��� 
H1 ����0I� �(���6�-��I�B.��)�K��	(���� 
H1 ����0I� �(���6�-��I�B.�����-����	��1
)�K��	(���� 
W1 ����0I� �(���(���-�0���	8� 2 B.��
W2 ����0I� �(���(���-��0��$�0�sst� BTS ��7�(���(���-�����0 

�sst�BTS ��7�(���(���-����
�(��$%���,1�0���	8� 2 B.��



�

������
0 C ����	
� ����������� 
eV  ����	
� ��������������� 
µg/m3 ����	
� #��$���%��&��'�(������� 
l/min  ����	
� �����&���,� 
µm  ����	
� #��$����� 
mg/l  ����	
� �������%��&����� 
mm  ����	
� ��������� 
m/s  ����	
� �����&�����,� 
ng/l  ����	
� ������%��&����� 
ng/m3 ����	
� ������%��&��'�(������� 
W/m2 ����	
� �%����&���������� 
PAHs  ����	
� ���3�4��(5���#�$���6��������#7�8�$���(�� 
pPAHs  ����	
� ���3�4��(5���#�$���6��������#7�8�$���(�� 

,�:���4��'&�%(��;<�$=;>� 
PM10 ����	
� ��;<�$=;>�A��8������&� 10 #��$����� 
PM2.5 ����	
� ��;<�$=;>�A��8������&� 2.5 #��$����� 
E ����	
� ,��4�%���� 
ENE  ����	
� ,�,�:,F��;��%(,����G� 67.5 ��� 
ESE  ����	
� ,�,�:,F��;��%(,����G� 112.5 ��� 
N ����	
� ,����G� 
NE  ����	
� ,��4�%�����K������G� 
NNE  ����	
� ,�,�:,F��;��%(,����G� 22.5 ��� 
NNW  ����	
� ,�,�:,F��;��%(,����G� 337.5 ��� 
NW  ����	
� ,��4�%����K������G� 
S ����	
� ,�L�M 
SE  ����	
� ,��4�%�����K���L�M 
SSE  ����	
� ,�,�:,F��;��%(,����G� 157.5 ��� 
SSW  ����	
� ,�,�:,F��;��%(,����G� 202.5 ��� 
SW  ����	
� ,��4�%����K���L�M 
W ����	
� ,��4�%��� 
WNW  ����	
� ,�,�:,F��;��%(,����G� 292.5 ��� 
WSW  ����	
� ,�,�:,F��;��%(,����G� 247.5 ��� 
H1 ����	
� $����'�A���
�=PQ����(�%���&�� 
H1 ����	
� $����'�A���
�=PQ����AM���%(R;8���(�%���&�� 
W1 ����	
� $�����M��A��	��,%S� 2 =PQ� 
W2 ����	
� $�����M��A���	����	#TTU� BTS ��G�$�����M��A������	 

#TTU� BTS ��G�$�����M��A��,��8&��,�:3�$�;�	��,%S� 2 =PQ� 



����� 1
����	

1.1 ��	����	�����	��	����������	 

��������	
�������������������������	�� (Polycyclic Aromatic Hydrocarbon : 
PAHs) +�,���-.����+��/0/1�/���2��3�2��+��-������	�34542��������� (Aromatic ring) �782��. 
2 42:;8��+<=1���.��7� ��� PAHs +�,������
�>0�2����?<���@�;12 �;12����A�5B.0782�5B.C��B�0/1
5;�+����7	��-D�� (Particulate phase) ���C��B��I�� (Gas phase) ��.��5�.4�C@K.��� PAHs C�
	��5���?L��5B.C��B�0/1�B��7		���-D���:4���5:���+�M� L�����?;�>�0�2
�>4�05�
	4.�
PAHs �78�+�,�����.���+�M2 (Carcinogenic) �������.�������5
7�O-� (Mutagenicity) ��50714�
��� PAHs �/�@�.2�Q�+���L�����	4����O���<��� +<.� R�S� DB+:�R��+	�� +�,��3� ���
��L����:�2��->5� +<.� ���@-2�3�������C@3�4���3��D�5C�0/1�5B.��?75 ���	4����T���C�
�-���@���� ������+T�@�3+<=8�+
��2L��5��
�@�� +�,��3� (The International programme on 
Chemical Safety [IPCS], 1998) ��.�Q�@�7		��5���?C�+:�+�=�2��� PAHs +�=�	0782@����L��
�@�.2�Q�+���L����L����:�2��->5� ��5+_
���5.�25�12L�����L��L� (Oanh ����a�, 2000) 

��-2+0
�@�����78�+�,�+�=�2@�42���?B�5����2:�2�@�.2O-���L LQ��4����<���0/1
+
�1�:;8��5.�2�4�+�M4 0Q�C@3+����4���3�2���C����+���0�2������:��.2���:;8� L���c���LQ��4�
�cL�0�+	/5�C���-2+0
�@���� �d 2546 
	4.� �/LQ��4��c0/1L�0�+	/5�C�+:���-2+0
�@����
+
�1�:;8��3�5�� 1.5 (Internet : http://www.dlt.go.th/statistics_web/vehicle.html) +�=1�2L��LQ��4��c
0/1+
�1�:;8��5.�2�4�+�M4���
=8�T�4c��0/1�/�5B.�5.�2LQ��7� �.2T�C@3+����mK@�L��L����:7� �;12+�,�
�D�
0/1�c+��=1���74�345�4��+�M4�1Q� ���c.�5+0����?+�,���3�3�5 �/���@5-��������74
	.�5��782:;8� ����7����:�2�8Q��7�+<=8�+
��2�.��	B�a� �/�����	�5�����
�>0�20.��+�/5C�
�7��.4�0/1+
�1����:;8� �72�78�	��+4a
=8�0/1C��3c��0/1�/���L��L����:7� L��/�mK@���
�>0�2����?
0/1�-���2�4.� C�	��+4a0/1�/���L��L���.�2�74 (�-O/�� ����a�, 2544) �Q�@�7	2��4�L750/1?;�>���� 
PAHs C����+0?050/1T.���� 
	4.� �@�.2�Q�+���@�7�:�2��� PAHs �=� ���L��L� (Oanh ���
�a�, 2000; Chetwittayachan, 2002; ��L�/5�, 2545) ���L���D�
���L��L�0/1���:7�L�0Q�C@3+���
���7	��
�>0�2����?0/1�B2��34 572
	4.��7�>a����2��3�2:�2c�� +<.� c��0/1�/�7�>a�+�,�
�-��2�� c��0/1�/������B2�o�0;	0782��2pmq2 (Street canyon) ����D�
0�2�-�-��5�4�05� +<.� 
r�B��� �-a@DB�� 0�?0�2����4��+�M4�� �/T��.�������L�5�74:�2�����
�>0�2����?	��+4a
��5��	c�� �Q�@�7	C����+0?05��5+_
��C�+:���-2+0
�@�����3�/���?;�>�������L�5
�74:�2��� pPAH C���4���7	�4���B2 (Vertical profiles) 	��+4a
=8�0/1���c�����
=8�0/10714� 0/1

http://www.dlt.go.th/statistics_web/vehicle.html
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+�3�+_
��L-�C�L-�@�;12:�2c�����������L�5�74������7	�4���B2	��+4a0/1�/�7�>a��o�0;	 

��� (2546) ��.���?;�>�������L�5�74:�2 pPAHs C���4��� ������?;�>��7�>a�
���2��3�2:�2c��0/1�/T��.�������L�5�74:�2 pPAHs 572�/�5B.�5.�2LQ��7� 

���?;�>���782�/8L;2�-.2?;�>� ������L�5�74�����4���:�2��� pPAHs 	��+4a���c��0/1�/
���2��3�2����.�2�7� ��5?;�>������4c�� �����4�782_���7	c�� �4�0782�mLL75�.�2t 0/1
+�/154:3�2 +<.� �7�>a�0�2�-�-��5�4�05� (�4��+�M4���0�?0�2�� �-a@DB�� u�u) ���:3��B�
���L��L� +
=1�+�,�:3��B�
=8�v��+�/154�7	
r������������L�5�74:�2��� pPAHs �;12L�+�,�
����5<��C����?;�>������
�><����=1�C�	��+4a0/1�4�������+pw���472C�+:�+�=�2�.�� 

1.2 ������ ����!���"	 �#$�% 
1) +
=1�?;�>�������L�5�74�����4c�� :�2��������	
�����������������

��������	��0/1 �B ��7		���-D���:4���5  ( pPAHs)  	�� +4a
=8�0/1 �� �c��  C�+:�
��-2+0
�@���� 

2) +
=1�?;�>�������L�5�74��4�782_���7	c�� :�2��������	
�����������������
��������	��0/1 �B ��7		���-D���:4���5  ( pPAHs)  	�� +4a
=8�0/1 �� �c��  C�+:�
��-2+0
�@���� 

3) +
=1�?;�>�������L�5�74	��+4a0/1�/���2��3�2c������.�2�7� :�2��������	
����
���������������������	��0/1�B��7		���-D���:4���5 (pPAHs) 	��+4a
=8�0/1���c�� C�
+:���-2+0
�@���� 

4) +
=1�?;�>��4���7�
7�O���@4.�2<�����������a:�2��� pPAHs �7	p-S�:���+�M��4.� 
10 ����� ��5���?;�>������4c�������4�782_���7	c�� 

5) +
=1�?;�>��4���7�
7�O���@4.�2���+�M	�74�5.�2�		 on-line �7	 off-line 
 

1.3 ���������"	 �#$�% 
1) 
=8�0/10Q����?;�>�������L�5�74 (Distribution) :�2��� pPAHs �����	�345 

- c���-:-�4�0 (���2��3�2c��0/1�/�cRRw� BTS) 
- c��
�����@� (���2��3�2c��0/1�/0�2�.4�)
- c��
K�0 (c��+�o���.2)

2) ?;�>�������L�5�74:�2��� pPAHs 	��+4ac���72��.�4 ��5+��/5	+0/5	��@4.�2 
2 r�B��� �=� r�Bp� (wet season) +�=���7�5�5� | 
r?L���5� 2547 ��� r�B��32p� (dry season) 
+�=���/���� | 
r>D��� 2548  

3) ��5�+4��+�M	:3��B�C�<.42r�Bp� 6 �7���@� ��� r�B��32p� 6 �7���@� 
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1.4 � �(%)�!����	*�+	$�,*- ��
1) 0��	c;2������L�5�74:�2��������	
�������������������������	��0/1�B��7	

	���-D���:4���5C���4��� 	��+4ac��0/1�/���2��3�2:�2c��0/1����.�2�7�C�+:�
��-2+0
�@���� 

2) +
=1�+�,�:3��B�
=8�v��+�/154�7	
r������������L�5�74:�2��� pPAHs �;12L�+�,�
����5<��C����?;�>������
�><����=1�C�	��+4a0/1�4�������+pw���472C�+:�+�=�2�.�� 



����� 2
��	
����������������	�������� 

2.1 ��������� �!���	����	�� PAHs 
2.1.1 &��'��(���
������� PAHs 

Polycyclic Aromatic Hydrocarbons (PAHs) �������������� �!"#��$%&'� PAHs �(
)*�+��,�+)�������� �!"$,-.-+/!)���01� (aromatic ring) 034+/0� 2 -+ �678!�0�!�3� (fused)  
�3�<= ����678!�0�!�3�*7!-+/!)���01� 2 -+>(8!.?�01$�3�0,!+%6,*��@"!� 2 ! 0!���-��3� 
-+/!)���01�!�A�( 5 &�7! 6 ! 0!��DE$, PAHs �� �!"$,-.���>(8�(�?0�)*�+��,�+&�3�/0�0��+
�3� 33 6�1$ 31 6�1$ ��A��/&��+�H���1$&�3�I /�  2 6�1$����J-� alkyl  $3+0���+>(8 2.1  
 

0���+>(8 2.1  �?0�)*�+��,�+ �4H�&�3�)������ A�$&�!��&�-/� A�$�$7!$#!+ PAHs  
 

678!�*�( Synonym 678!.�! �?0�)*�+��,�+ 
�?0�

)������
�4H�&�3�
)������

A�$&�!��&�- A�$�$7!$ 

Naphthalene Napthalin Nap C10H8 128.2 81 217.9 

Acenaphthylene Naphthyleneethylene Acy C12H8 152.2 92-93 279 

Acenaphthene - Ace C12H10 154.2 95 279 

Fluorene 2,3-Benzindene Flu C13H10 166.2 115-116 295 

Phenanthrene α-Diphenylenethylene Phe C14H10 178.2 100.5 340 

Anthracene - Anth C14H10 178.2 216.4 342 

1-Methylphenanthrene - - C15H12 192.3 123 354-355 

Fluoranthene 1,2-Benzacenaphthene Fluor C16H10 202.3 108.8 375 

Pyrene Benzo[def]phenanthrene Pyr C16H10 202.3 150.4 393 

Benzo[a]fluorene 1,2-Benzofluorene - C17H12 216.3 189-190 398-400 

Benzo[b]fluorene 2,3-Benzofluorene - C17H12 216.3 213.5 401-402 

Benzo[ghi]fluoranthene 2,13-Benzophenanthrene - C18H10 226.3 128.4 432 

Cyclopenta[cd]pyrene Cyclopenteno[cd]pyrene - C18H10 226.3 170 439 

Benz[a]anthracene 
1,2-Benzanthracene 

Tetraphene 
BaA C18H12 228.3 160.7 400 

Benzo[c]phenanthrene - - C18H12 228.3 66.1 - 

Triphenylene 9,10-Benzophenanthrene - C18H12 228.3 199 425 
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0���+>(8 2.1 (0�!) �?0�)*�+��,�+ �4H�&�3�)������ A�$&�!��&�-/� A�$�$7!$#!+ PAHs 
 

678!�*�( Synonym 678!.�! �?0�)*�+��,�+ 
�?0�

)������
�4H�&�3�
)������

A�$&�!��&�-
(0c) 

A�$�$7!$(0c) 

Chrysene 1,2-Benzophenanthrene Chry C18H12 228.3 253.8 448 

5-Methylcholanthrene - - C19H14 242.3 117.1 458 

Benzo[b]fluoranthene 2,3-Benzofluoranthene BbF C20H12 252.3 168.3 481 

Benzo[j]fluoranthene 10,11-Benzofluoranthene - C20H12 252.3 165.4 480 

Benzo(k)fluoranthene 11,12-Benzofluoranthene BkF C20H12 252.3 215.7 480 

Benzo[a]pyrene 3,4-Benzpyrene BaP C20H12 252.3 178.1 496 

Benzo[e]pyrene 1,2-Benzpyrene BeP C20H12 252.3 178.7 493 

Perylene peri-Dinaphthalene Per C20H12 252.3 277.5 503 

Anthanthrene Dibenzo[def,mno]chrysene Ant C22H12 276.3 264 574 

Benzo(ghi)pyrylene 1,12-Benzoperylene BghiP C22H12 276.3 278.3 545 

Indeno[123cd]pyrene 3-Phenylenepyrene Ind C22H12 276.3 163.6 536 

Dibenz[a,h]anthracene 1,2:5,6-Dibenzanthracene DBahA C22H14 278.4 266.6 524 

Coronene Hexabenzobenzene Cor C24H12 300.4 439 525 

Dibenzo[a,e]pyrene 1,2:4,5-Dibenzopyrene - C24H14 302.4 244.4 592 

Dibenzo[a,h]pyrene 3,4:8,9-Dibenzopyrene - C24H14 302.4 317 596 

Dibenzo[a,i]pyrene 3,4:9,10-Dibenzopyrene - C24H14 302.4 282 594 

Dibenzo[a,l]pyrene 1,2:3,4-Dibenzopyrene - C24H14 302.4 162.4 -

>(8�� : IPCS, 1998 

PAHs >(8!�=&e?�1��01>38-E� A ����#!+/#D+ �(A�$�$7!$/� A�$&�!��&�-�?+ *-��$3�E!08H� 
� ��.�4H�E$,�,!.��� ���� ��.�4H�A #f4�!.?��3"�-�)������ PAHs A � ��.%�03->H�� ��.>(8�(#34- 
/�  highly lipophilic  PAHs �������>(8�g78!. (��78!+A������-+�"�h1���� �3�) /�  �����i���.
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%��18+/-$�,!�$,-. �j1�1�1.� photodecomposition  /�  �j1�1�1.�>(8��1$�3" E�)0��A�!!�Eh$@ 
E�0�1�/!h1> h3��k!�@!!�Eh$@ h3�kl-�1�/!h1$ )!)h� /�  Em$�!�h(��$1�*� 

2.1.2 )�*�	+����'
PAHs %�!���n��1$A��/&��+�H���1$&�3� 2 �� �e> *7! /&��+�H���1$>(8������ "-����

0��o���6�01 /� /&��+�H���1$>(8��1$A���1A����#!+���<.@ 

2.1.2.1 )�*�	+����'��		�����	��,��-���&�,� 
�����1$Ek�p�/� e?�#�Ek� �"1$ ����/&��+�H���1$&�3�#!+ PAHs A��o���6�01 

%��� �>n/*���$� �( PAHs %�!���n�� ��= 2000 03�/�r >(8��1$A��Ek�p� (Environment 
Canada, 1994  !,�+%� IPCS, 1998) /� J" Benzo[a]pyrene A��e?�#�Ek� �"1$ 1.2-1.4  03�/�r 

2.1.2.2 )�*�	+����'��		��	��������./�0 
1) /&��+�H���1$>(8!.?��3">(8

(1) !�*��",����7!� /� >(8!.?�!�n3. 
PAHs %�!�*��",����7!�/� >(8!.?�!�n3. ��1$A�����%&,*-���,!�e�.%�

",����7!� �-�>34+����?""�&�(8 PAHs >(8��1$A�����%&,*-���,!�e�.%�",����7!���1$��78!+A�� %�
u$?&��-�(!�=&e?�1>(808H� Af+�(���%&,*-���,!�e�.%�>(8!.?�!�n3. E��-��A $,-.E�, i���&1� /�  i���
)*,� hf8+����v�E&�,E����"?�=@#!+ E�, i���&1� /�  i���)*,��(4 >H�%&,��1$��� PAHs E��-��A ����
A���*�78!+>H�*-���,!� /� ���>H�!�&�� ����0,� %��3��300� �� �>n!1��$(.�� 6�6�%6,E�,/� 
i���&1�����/&��+J�3++��&�3�%����%&,*-���,!�e�.%�>(8!.?�!�n3.hf8+J"-�� Benzo[a]pyrene �(
*-���#,�#,��?+�-�� 120 ng/m3 /� *-���#,�#,�#!+ PAHs /0�� 6�1$�(*��!.?�%�6�-+ 1.3-200 ng/m3

)$.6�1$>(8�(*-���#,�#,��?+*7! benzo[e]pyrene, benzo[g,h,i]perylene /�  benzo[b]fluoranthene 
(Chakraborti /� *= , 1988)  %� Christchurch �1-h(/��$@ *-���#,�#,��g�(8. PAHs /0�� 6�1$
>(8��A���*�78!+>H�*-���,!�%�>(8!.?�!�n3.�(*��034+/0� 1-210 ng/m3 )$.6�1$>(8�(*-���#,�#,��?+*7! 
benzo[ghi]perylene /�  coronene hf8+�(*-���#,�#,��?+�-�� 43 ng/m3 (Cretney /� *= , 1985) %�
��7!+ Essen-Vogelheim �� �>n�.!��3� J" PAHs �(*-���#,�#,��?+%�J74�>(8>(8!.?�!�n3.��78!+��A��
���%&,*-���,!�)$.%6,i���&1� )$.J" benz[a]anthracene, benzo[b]fluoranthene /�  chrysene �(
*-���#,�#,��?+�-�� 260 ng/m3 (Grimmer, 1980 !,�+%� IPCS, 1998) 

IPCS (1998) 0�-A-3$*-���#,�#,�  PAHs %�"��.���n%��.!��3��(
0 -3�!!�/� �.!��3��(0 -3�0� J"-��*-���#,�#,� PAHs %�J74�>(86�">#!+�.!��3��(
0 -3�!!��?+�-���.!��3��(0 -3�0� 3-12 �>�� PAHs profiles #!+>34+ 2 /&�+/0�0��+�3���D��,!.
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)$.%��.!��3��(0 -3�!!��( fluoranthene /�  pyrene �>���3" 110 ng/m3 /�  68 ng/m3 0���H�$3" 
%��.!��3��(0 -3�0��( fluoranthene /�  pyrene �>���3" 36 ng/m3 /�  28 ng/m3 0���H�$3" *-��
/0�0��+#!+>34+ 2 /&�+��1$A�� 6�1$#!+ i����1�E�>@ /�  ����v�E&�,i���&1�

PAHs >(8��1$A������?""�&�(8 ��A��*-3�>(8��1$A��"�&�(8)$.0�+ (main stream) 
/� *-3��!"�-�"�&�(8 (side stream) J"-�� PAHs >(8��A��*-3��!"�-�"�&�(8�( pyrene 39-101 
E�)*���3�/"�&�(8 100 �-� fluoranthene 126 E�)*���3�/"�&�(8 100 �,-� ��-�*-3�>(8��1$A��"�&�(8
)$.0�+ J" pyrene �(��1��= 5-27 E�)*���3�/"�&�(8 100 �-� fluoranthene 1-27.2  E�)*���3�/
"�&�(8 100 �,-� (���*-"*����J1<, 2543) 

 
(2) !�0��&���� 

/&��+�H���1$ PAHs A���� "-����v�10>�+!�0��&���� ��1$A������v�
E&�,>(8E����"?�=@#!+���!1�>�(.@ �� �!"$,-. !�0��&����)�+Ekky� >(8�(�� "-����v�10)$.
%6, i���&1� �4H��3�$1" /� �z�ho���6�01 !�0��&����>(8�(�� "-�����v�E&�,i���&1� /� i���
)*,� �����38��l)0���(.� !�0��&����>(8�(�� "-����v�10i���*��@"!� .��3�<���74!E�, 
�4H��3�$1" /� "1>?��� �� "-����v�10! �?�1��(.� �&�D� �&�D���,� %�)�++��!�0��&����/� 
�� "-����&��!/""#f4��?� )�+Ekky�J�3++��*-���,!� /� �0��v�#.  ����0,�

Khesina (1994) 0�-A-3$ PAHs %��,�3")�++���4H��3�%���7!+�!�)*-J"
*-���#,�#,� benzo[a]pyrene %�"��.���n�?+�-�� 13 ng/m3 /� A�����0�-A-3$"�1�-=>(8�(��J1<
�?+%� 39 �i��( "�1�-=J74�>(8 upper Silesia Poland J" benzo[a]pyrene 950 ng/m3 /�  perylene 
270 ng/m3

%� Hoyanger �� �>n Norway  0�-A-3$*-���#,�#,� PAHs "�1�-=>(8%��,�3"
)�++��i��+! �?�1��(.� J" Phenanthrene %�"��.���n>(8*-���#,�#,�� $3"�?+ hf8+��A�����
����}~!�%�)�++��!�0��&���� (Thrane, 1987) %� Sundsvall �� �>n Sweden "�1�-=J74�>(8>(8
%��,�3")�++��v�10!�?�1��(.�J" phenanthrene 310 ng/m3 naphthalene 190 ng/m3 pyrene 120 
ng/m3 /�  fluorene 84 ng/m3 (IPCS, 1998) 

%�  Ontario �� �>n/*��$� "�1�-=%��,�3")�++���&�D���,�  J" 
benzo(k)fluoranthene %�"��.���n�?+�-�� 140 ng/m3 perylene 110 ng/m3 benzo(a)pyrene 90 
ng/m3 benzo(g,h,i)perylene 90 ng/m3 /�  fluoranthene  43 ng/m3 (IPCS, 1998)  

PAHs >(8��1$A���0��v�#. )$.��-������1$A��J���01� J-� polystyrene 
polyethylene  /�  polyvinyl chloride  %���7!+ British �� �>n!3+�u< ��D"03-!.��+!���nA��
���.>�!�0��v�#. 6��6� J" pyrene 1.6 µg/m3 benz(a)anthracene �3" chryrene  0.72 µg/m3
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fluorene 0.58 µg/m3 benzo(g,h,i)perylene 0.42 µg/m3 benzo(b,j,k)fluoranthene 0.32 µg/m3

perylene 0.18 µg/m3 indeno(1,2,3-cd)  /�  pyrene 0.18 µg/m3 (Davies /� *= , 1976) 
2) /&��+�H���1$/""�*�78!�>(8

/&��+�H���1$ PAHs /""�*�78!�>(8>(8�H�*3'��A�����A��A� )$.��A��E!��(.A��
�i.�0@>(8%6,�4H��3�$(�h�/� �4H��3��"�h1� ���0�-A-3$��� PAHs )$.��-����A 0�-A-3$ PAHs >(8
$?$h3""�!��e�*/#-��!. ��78!+A�� PAHs >(8!.?�%��?��z�h�����i� �&./� ���.03-E$,+��.E$,
%�"��.���n >H�%&,�����D"03-!.��+.���H�"�� ��-� PAHs >(8)�������?+A $?$h3""�!��e�*
/#-��!. hf8+�����i�#,��?�� ""&�.%A#!+���<.@E$, )$.�gJ�  PAHs %������>(8A3$���������!
� ��D+ PAHs >(8��A���i.�0@�"�h1���-�%&'��������!1�>�(.@>(8�(#��$�4H�&�3�)������08H�Af+!.?�%�
�?��z�h  ��-��i.�0@�� �e>$(�h���78!  PAHs >(8!.?�%��4H��3�i?��v�E&�,e�.%��*�78!+.�0@ 
>(8!�=&e?�1�?+ !!���e�.�!��*�78!+.�0@!�=&e?�108H��-�� Af+��1$���*-"/���!.?�"���p�� !!+ 
Miguel /� *=  (1998) nf�<������$���!. PAHs A��.��J�&� >(8%6,�4H��3�$(�h�/� �z�h)h�(� 
"�1�-=i�� )$.>H����0�-A-3$"�1�-=!��- San Fransico %�!�)�+*@ Caldecott 6�-+u$?�,!�%��r 1996 
)$./"�+�����D"03-!.��+!!����� 2 �� �e> �� �e>/��*7! ��D"03-!.��+>(8���!.A���i"��>�� 
(Heavy-duty diesel truck) /� �� �e>>(8�!+*7! ��D"03-!.��+>(8���!.A��.��J�&� #��$��D� 
(Light-duty vehicles) A�����nf�<�J"-�������J1<A��.��J�&� #��$��D�/� �i"��>���(*�� 
30 + 2 /�  1440 + 160 mg �#���*-3�/kg�4H��3� 0���H�$3" $3+�34��i"��>��>(8%6,�4H��3�$(�h�Af+����
/&��+�H���1$&�3�%�������!. PAHs   Lee /� *=  (1995) nf�<�*-���#,�#,� PAHs (mg/l) %�
�4H��3��674!�J�1+ 5 6�1$ *7! Premier gasoline, 92 unleaded gasoline, 95 unleaded gasoline, two 
stroke gasoline  /�  diesel  )$.�H��4H��3���A������%���7!+ Tainan #!+E0,&-3���-1�*�� &@ J"-��
�4H��3��674!�J�1+>34+ 5 6�1$ �( Nap, Acy,  /�  Ace  ������-��� �!"&�3� (�� ��= 40%) /� 
J"-��*-���#,�#,��-�#!+��� PAHs A���674!�J�1+�� �e>$(�h��(��1��=�?+if+ 7341+ 1491 mg/l  
)$.6�1$ PAHs >(8J"��� *7! Acy  Ace  Flu  Phe  Ant  Fluor  Pyr  Chry  BaA  Cor /�  BkF    
A�����nf�<� PAHs >(8���!.��A��E!��(.�i.�0@$(�h� /� �"�h1� J"-�� Ace  Fluor  Flu  Phe  
Pyr  Chry /�  BeP ��A���i.�0@$(�h� ��-� Flu  Chry  Ind  BghiP  Cyc /�  Cor ��A���i.�0@
�"�h1� (e.g. Yang /� *= , 1998; Kulkarni and Venkataraman, 2000; Ho /� *= , 2002; 
Caricchia /� *= , 1999; Omar /� *= , 2002)  

PAHs >(8����j%�J74�>(8��7!+�(&���&��.6�1$ 6�1$#!+ PAHs >(8�(*-��
�#,�#,�*�!�#,�+�?+ *7! Benzo[a]pyrene  Benzo[ghi]perylene  Phenanthrene  Fluoranthene /�  
Pyrene   %��!�$!� �� �>n!3+�u< J"*-���#,�#,��-�#!+ PAHs >(8� $3" 43-640 ng/m3 hf8+ 
80% �� �!"$,-. phenanthrene   fluorene /�  fluoranthene /� �� ��= 1% &�7!�,!.�-���34�
*7! benzo[a]pyrene /�  benz[a]anthracene (Clayton /� *= , 1992)   
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%� Delft �� �>n���o!�@/��$@ %�-3�>(8�(&�!� *-����D-��08H�/� "�1�-=>(8
%��,�3"i����.&�3� J"� $3"*-���#,�#,�#!+ benzo[a]pyrene �(*������-�� 140 ng/m3 pyrene 220 
ng/m3 benzo(g,h,i)perylene 130 ng/m3 /�  coronene 21 ng/m3 %�0!����+-3�>(8�(���A��A�
01$#3$>(8"�1�-=�678!�0�!� &-��+J��/$� ���o!�@/��$@ /�  �.!��3��( J"� $3"*-���#,�#,�#!+ 
PAHs *7! 1-54 ng/m3 (IPCS, 1998)     

%����(� �� �>n��38+�n� J"� $3"*-���#,�#,� PAHs >(8.!$0f�� $3"*-��
�?+ 55 ��0� �(*-���#,�#,��,!.�-��>(8� $3"J74� ��78!+A����J1<A�����A��A�/� A����p�i��)$.
J" benzo[g,h,i]perylene 98 ng/m3 indeno[1,2,3-cd]pyrene 60 ng/m3 coronene 34 ng/m3

benzo[b]fluoranthene 28 ng/m3 benzo[a]pyrene 13 ng/m3 /�  benzo[k]fluoranthene 13 ng/m3

(Pisitikopoulos /� *= , 1990)    
Khesina (1994) >H����0�-A-3$*-���#,�#,� PAHs %��!�)* �� �>n

�3��h(. J"-�� "�1�-=>(8�(���A��A���01�(*-���#,�#,��g�(8. 5.4 ng/m3 /� "�1�-=>(8����/.�
�3''�=EkA��A� &�7!"�1�-=>(8�(���A��A�01$#3$A �(*-���#,�#,�)$.�g�(8. 20 ng/m3

i��>(8�(�3�<= ����!�)�+*@ *-���#,�#,�#!+ PAHs >(8J")$.>38-E��(*-��
�#,�#,�!.?�� &-��+ 1-50 ng/m3 hf8+*-���#,�#,��?+��$>(8J"!.?�%�!�)�+*@%��� �>n�.!��3�0 -3�0� 
�(*-���#,�#,�#!+ cyclopenta(cd)pyrene 84-96 ng/m3 /� *-���#,�#,�#!+ pyrene 110 ng/m3

(Benner /� *= ,1989)   
*-���#,�#,� PAHs "�1�-=!�)�+*@�$1��i�� AH�>�+%���7!+ Stockholm 

�� �>n�-(�$� J"-��*-���#,�#,��?+�-�� 4 ng/m3 /� "�1�-=�iEkky�%0,$1� �(*-���#,�#,�#!+ 
flouranthene  21 ng/m3 pyrene  11 ng/m3 /�  phenanthrene 8.1 ng/m3 (IPCS, 1998) 

J"-��� $3"*-���#,�#,�#!+ PAHs �?+���%�!���n"�1�-= Craeybeckx 
Highway Tunnel �� �>n�"��.(8.� hf8+�(*�%6,!�)�+*@>��-3� �g�(8.-3��  45,000 *3� )$. 60% ����
�i��-�"�**�>(8%6,�674!�J�1+�"�h1� 20%�����i>(8%6,�674!�J�1+$(�h� /�  !(�20%>(8�&�7!����
�i"��>�� )$.�(�J(.+ 3% �>���34�>(801$ Three-way catalysts (De Fré /� *= ,1994) 

�H�&�3"�� �>nE>.%��#0���+�>J�&��*� �(���nf�<���� PAHs 9 6�1$
E$,/�� Pyr  BaA  BeP  DBacA  BkF  BaP  DBahA  BghiP /�  3MC ��D"03-!.��+ 4 A�$E$,/�� J74�>(8
>(8 1 The Office of Environmental Policy and Planning (OEPP) A3$����J74�>(8�-� *7! ����J74�>(8
!�n3. o���1A���*,� A��A� J74�>(8>(8 2 The Ratburana Post Office (RATB) ����J74�>(8!�0��&���� 
J74�>(8>(8 3 The Ministry of Science Technology and Environment (MOSTE) A�$��D"03-!.��+"�1�-=
i��J� ���&� !.?�%0,>�+$�-� J74�>(8>(8 4 The Environmental Research and Training Center 
(ERTC) A3$���� urban and background)$./"�+#��$��p����� <0.43   0.43 -0.65  0.65-1.1  1.1-2.1  
2.1-3.3  3.3-4.7  4.7-7.0 /�  7.0-11  E�*�!� hf8+��D"03-!.��+)$.%6, Andersen low volume 
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cascade impactor /� ��D"�z�h$,-. XAD-2 adsorbent  >(8!30�����E&�#!+!���n 28.3 l/min J"
��1��=*-���#,�#,��g�(8.�-� "�1�-= OEPP  RATB  MOSTE /�  ERTC �(*���>���3" 19.5  28.8  
43  /�  14.7 0���H�$3" 6�1$&�3�>(8J" PAHs *7! Pyr  BaA  BeP    BkF  BaP  /�  BghiP �(*-��
�#,�#,�%���p��>���3" 1.30  0.5  1.02  0.4  0.67  /�  2.11 ng/m3 0���H�$3" )$. Pyr ��7!">34+&�$
!.?�%��?�#!+�z�h ��-� BaA /�  BeP J"%��?��z�h�,!.�  25 /�  21 0���H�$3" )$.��-���� 
PAHs >(8!.?�%��?���p��(#��$08H��-�� 2.1 E�*�!� ��78!�>(."��0����#!+ World Health 
Organization (WHO) *-��(� $3" BaP E����1� 1 ng/m3 hf8+A�����nf�<��(*��E����1���0���� *7! 
0.67 ng/m3 (Garivait /� *= ,1999) �!�A���(4 Thongsanit /� *=  (2003) .3+nf�<� PAHs 20 
6�1$%�"��.���n )$.��D"03-!.��+��p� PM10 $,-. high volume 0�!�3" Andersen low volume 
cascade impactor )$./"�+#��$��p����� <0.95  0.95-1.5  1.5-3.3  3.0-7.2 /�  >7.2  E�*�!� 
!30�����E&�#!+!���n 1700 m3 / 24 6�. ��D"03-!.��+J74�>(8 1 "�1�-=A����+��=@�&�-1>.��3."�
0f�634� 4 &��+A��i�� 300 ��0� J74�>(8>(8 2 "�1�-=)�+J.�"��A����+��=@����A�$03$A��A�/.�
n���/$+ J74�>(8>(8 3 "�1�-=$1�/$+ )$.J74�>(8>(8 2 /�  3 A3$������ �e> roadside J74�>(8>(8 �H��3�+��
�)."�./� /v��18+/-$�,!� !.?�&��+A��i��J� ���&� 400 ��0� A3$����J74�>(8*�!�#,�+%��,���+
��7!+ J74�>(8>(8 5 )�+��(.��1+&��6 J74�>(8>(8 6 �&�-1>.��3.���+�>J )$.J74�>(8>(8 5 /�  6 ������ �e> 
suburban A�����nf�<� "�1�-=J74�>(8 A����+��=@�&�-1>.��3. )�+J.�"��A����+��=@ $1�/$+ 
�����+���1�*�=e�J�18+/-$�,!� )�+��(.��1+&��6 /� �&�-1>.��3.���+�>J �(*-���#,�#,��g�(8.
�-� PAHs �>���3" 63  76  61  51  67 /�  47 0���H�$3"/� J"-�� ��p� < 0.95 �(��� PAHs ����j
!.?��,!.�  97  ��p�#��$ 0.95-1.5  1.5-3  3.7.2  /�  >7.2 �(��� PAHs ����j!.?��,!.�  1.02  0.52  
0.5  /�  0.41 0���H�$3" )$.6�1$&�3�>(8J"*7! BghiP �(*���>���3" 10-17 ng/m3 Ind �(*���>���3" 
7-14 ng/m3 BeP �(*���>���3" 5-10 ng/m3 BbF /�  Cor �(*���>���3" 3-8 ng/m3 /�  BaP �(*���>���3" 
3-5 ng/m3 /� A�����nf�<�J"-���(*�� BaP >��J74�>(8�(*-����(8.+�?+>(8>H�%&,��1$� ��D+

2.1.3 �����23���/ 
2.1.3.1 	���23�
��	*�����4� (Carcinogenicity) 

PAHs /"�+���� 3 ��������0��*-�������i%������!� ��D+ *7! ���>(8���A ��!
� ��D+%�*� ���>(8!�A��!� ��D+%�*� /� ���>(8E����!� ��D+%�*� (International Agency for 
Research on Cancer [IARC], 1983)  ���A3$�����)$.%6,#,!�?�>(8/�$+n3�.e�J#!+�����!� ��D+%�
���<.@/� �30-@>$�!+ �����i/�$+%�0���+ 2.2 

����3+��0-��E���(��� PAHs %$>(8 IARC A3$���������!� ��D+%�*� /�,-�� PAHs &��.
������������!� ��D+%��30-@>$�!+ /� ������-��� �!"!.?�%����v��>(8E$,�3"���.7�.3�>�+
� "�$-1>.�/�,--���������&0�&�7!�(��-�>H�%&,��1$� ��D+%�*� �6�� *-3�"�&�(8 �4H��3�$1" �#��� A��
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�0��v�i���&1� &�7!A��>�!E!��(.�i.�0@ ��78!+A���������.��>(8A 0�-A.7�.3���1��=*-���#,�#,�
#!+��� PAHs /0�� 6�1$>(8���<.@E$,�3"%����v���&����(4 �!�A���(4.3+�(�����!� ��D+!78�I 
� ��!.?�%����v��$3+����-$,-. (���*-"*����J1<, 2543)  

 

0���+>(8 2.2 ���/"�+6�1$ PAHs 0��*-�������i%������!� ��D+

����� 2A ���>(8���A ��!� ��D+%�*� (probably carcinogen to humans) �( 3 ��� 
benz[a]anthracene                                             benzo[a]pyrene 
dibenz[a,h]anthracene 

����� 2B ���>(8!�A��!� ��D+%�*� (possibly carcinogen to humans) �( 11 ��� 
benzo[b]fluoranthene  benzo[j]fluoranthene 
benzo[k]fluoranthene dibenzo[a,e]pyrene 
dibenzo[a,h]pyrene dibenzo[a,i]pyrene 
dibenzo[a,l]pyrene dibenzo[a,j]acridine 
dibenzo[a,h]acridine indeno[1,2,3-cd]pyrene 
naphtalene  

����� 3 ���>(8E����!� ��D+%�*� (unclassifiable as to carcinogenicity to humans)  �( 23 ��� 
anthracene benz[a]acridine 
benz[c]acridine benzo[ghi]fluoranthene 
benzo[a]fluorene benzo[b]fluorene 
benzo[c]fluorene benzo[ghi]perylene 
benzo[c]phenanthrene benzo[e]pyrene 
chrysene coronene 
cyclopenta[c,d]pyrene dibenz[a,c]anthracene 
dibenzo[a,j]anthracene dibenzo[a,e]fluoranthene 
dibenzo[h,r,s,t]pentaphene fluorene 
fluoranthene phenanthrene 
perylene triphenylene 
pyrene  

&��.�&0� : $3$/��+��A��#,!�?����*-"*����J1< (2543) 
 

2.1.3.2 	���23�
��	*�	��	������-.0 (Mutagenicity) 
PAHs >(8���������!� ��D+A �(u>o1����������!��1$������.J3�o�@$,-. PAHs "�+

6�1$��78!�#,��?����+��.A i?���>0�)"E�>@)$.�!�Eh�@ cytochrome P-450 >H�%&,��1$����01�&�?� 
Em$�!�h( (-OH) >(8����-+�"�h(�E$,�������!��J3�o@ epoxide hf8+�������>(8-�!+E-��� �����i
��,�+J3�o )*-����>@E$,$(�3"���J-�)��0(�/� ��$�1-*�(!1� A�����nf�<�0H�/&��+"�
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)*�+��,�+ DNA J"-���"�/� &�?�k!��k0 ����0H�/&��+>(8��,�+J3�o )*-����>@�3"�����!� ��D+ 
(EJ�1�, 2546) 

 
2.1.3.3 �����23���/,*�����2��
�� (Neurotoxicity) 

E��J"��.+��*-������J1<0�!� ""�� ��>A�����E$,�3" PAHs .��-,� 
naphthalene >(8�(��.+��-��>H�%&,��1$!����>�+�� ��>%��$D�>���E$,�6�� �(!�����h78!+hf� ���
�,!+E&,�$�+ �($(h���%���!+ (kernicterus) !�����&����(4�#,�%A-����1$A�����#�$!!�h1�A�%�
��!+ hf8+����v�#!+e�- )�&10A�+>(8��1$A����D$��7!$/0� (hemolytic anemia) (U.S.EPA, 1999) 

 
2.2 2F�	�����G������	�H 

��1��=/� ����� A�.#!+��� PAHs A #f4��3"*-��*+03-#!+��� PAHs %�"��.���n$,-. 
��78!��� PAHs i?����!.!!��?�"��.���n !��e�*�&����(4A �#,��?��� "-����&��.!.��+hf8+�����i
����E$,$3+�(4

- �� "-����>�+��.e�J )$.���0���3")$.�-�#!+!��e�*0��/�+)�,�i�-+#!+)��
&�7!/""/&,+ (dry deposition) &�7!i?�6 �,�+$,-.!��e�*�4H��� !��e�*�4H� (wet deposition) 

- ����*�78!�.,�. /� ����*�78!�>(8$,-.���.�03-#!+�-�!���n, ��������p-� (turbulence) 
/� ����*�78!�>(8��78!+A��*-��/0�0��+#!+*-���,!�%�"��.���n 

- ���.�!.���.  (degradation) /� �����1$�j1�1�1.�.,!���3"  (conversion) $,-.
�� "-����>�+�*�( &�7!>H��j1�1�1.��3"/�+ 

- ���/�����(8.��i�� � &-��+�z�h /� >(8$?$h3"!��e�*��78!+A��������(8.���$��#!+
�i��  

2.2.1 	���*��
���'���
� (Photodegradation) 
�� "-���� Photodegradation ������ "-�����H�*3'#!+������.03-#!+ PAHs %�

"��.���n ����v���A������� 0�,�#!+/�+ �6�� A ��1$�j1�1�1.�E$,$(� &-��+�$7!�>(8�,!� 
��78!+A���(638-)�+>(8�(/�+�-��+����-��/� �(*-���#,�#!+/�+>(8��� (Panther /� *= , 1999)
#,!�?����.�!.���.$,-./�+#!+ PAHs %�!���n hf8+��-�%&'�i?�$?$h3"!.?�"��i,��!. v+i��� �(
*-��/0�0��+�3�!.��+��� if+/�,-������ PAHs ���������$(.-�3��D0�� *7!�(*��*�f8+6(-10�,!.�-�� 1 
638-)�+ A�if+ 1000 638-)�+ Behymer /�  Hites (1988) nf�<�-���(��AA3.%$�(v�0�!���.�!.���.
)$./�+#!+ PAHs A�����nf�<�J"-��*��*�f8+6(-10#!+���.�!.���.)$./�+#!+ PAHs E��-��
)*�+��,�+)�������� �!"$,-./!)�/�01��(8-+�D0��  #f4�!.?��3"*�=��"301 �i,��!.  �6�� 
!+*@�� �!">(8����*��@"!� J74�>(8v1-/� �( hf8+�(*-���H�*3'��� �i,��!..18+�(�(�#,�����>��%$ *��
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Ultrafine or nuclei
mode (< 0.1 µµµµm)

Fine or accumulation
mode  (0.1- 2 µµµµm)

Coarse or crustal
mode (2 - 10 µµµµm)

*�f8+6(-10#!+ PAHs �D.18+���*7!���.03-E$,6,� ��78!+A���i,��!.>(8�(�(�#,�$?$��7�/�+E$,$( >H�%&,/�+
�#,�>H��j1�1�1.��3" PAHs E$,�,!. i,��i,��!.�(�(A�+*��*�f8+6(-10#!+ PAHs .18+�,!.���.03-E$,��D-

2.2.2 	��	����23�K� (evaporation) 
PAHs ��7!">��6�1$ � �&.���.����E!E$,�,!.���>(8!�=&e?�1&,!+ benzo[ghi]perylene �(

*��*-��$3�E!�J(.+ 1x 10-10 �1��1��0���!>>(8 20 !+n��h��h(.� naphthalene �(*��*-��$3�E!>(8 1 
�1��1��0���!>>(8 53 !+n��h��h(.� /� � �&1$E$,>(8!�=&e?�1&,!+ $3+�34�!�A����-E$,-�����
���.����E!#!+ PAHs >(8!�=&e?�1&,!+��1$E$,�,!.���&�7!E����1$��. Af+E������-1o(�H�*3'>(8 PAHs 
�#,��?��18+/-$�,!� 

2.2.3 	�����,��	����.N��G������	�H 
PAHs %�"��.���n)$.>38-E�A /0�0��+�3�0���� "-����>(8��1$ E��-��A ����

�� "-����*-"/���&�7!���$?$h3" >H�%&,J" PAHs %� 2 �i�� E$,/�� �i�� �z�h /� �i�� 
>(8$?$h3""�!��e�*/#-��!. (Particle-bound PAHs, pPAHs) A�����nf�<�J"-����� PAHs A !.?�
%��i�� �z�h>(8!�=&e?�1�?+�-�� 150 !+n��h��h(.� /� A ��� �3"#(4�i,��!.>(8!�=&e?�108H��-���34� 
(Chetwittayachan, 2002) A�����nf�<�)*�+��,�+/""634� (shell structure) ��� PAHs A ��� !.?�
"�!��e�*>(8�(o�0�*��@"!� ����!+*@�� �!"&�3� A���34���� PAHs A i?���*���$,-.���%������ 
high volatile 6�1$!78�!(�634�&�f8+�!�A���(4 Ventakaraman /� *= (1999) E$,nf�<�*-���3�J3�o@
#!+���  PAHs >(8J"%��#0��7!+  )$.E$,AH �/���3�<= #!+!��e�*����  3  �3�<= *7! 
(Chetwittayachan, 2002) $3+/�$+%�e�J>(8 2.1 

1) ��� PAHs >(8��� !.?�"�!��e�*>(8�(/������o�0�*��@"!� hf8+�(#��$��D���� *7! ��D�
�-�� 0.1 µm 

2) ��� PAHs >(8��� !.?�"�!��e�*#��$��D� &�7!!�A$?$h3""�!��e�*>(8�(#��$� &-��+ 
0.1-2 µm >(8i?�&�!&�,�$,-.����� �!"%������ high volatility 

3) ��� PAHs >(8�#,�E���� 01$�3"!��e�*>(8�(#��$%&'��(#��$ 2-10 µm  
 

e�J>(8 2.1 �3�<= #!+!��e�*/� ���$?$h3"#!+ PAHs "�!��e�* (Chetwittayachan, 2002) 
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2.3 2O����	��	�����,����� PAHs G������	�H 
2.3.1 2O����'���(���
����P�� 

����� A�.03-#!+��J1<%�"��.���n�34�#f4�!.?��3")*�+��,�+#!+i�� �6�� i��>(8�(
�3�<= ����!�)�+*@ i��>(8�(!�*���?+�l$>f">34+�!+���+ (Street canyon) ��78!+A��i,�)*�+��,�+i��
�l$>f" A >H�%&,���i��.�>!���n����E�E$,�,!. hf8+A ��+v�0�!��78!+E�if+���� ����1��=���
��J1<6�1$0��+I ���nf�<������ A�.03-#!+��� pPAHs %�"��.���n"�1�-=i��>(8�(!�*���?+
�l$>f">34+�!+���+�(!.?�!.��+AH��3$ Af+.�03-!.��+����� A�.03-#!+��p� PM10 /�  PM2.5 ��78!+A���(
�3�<= ����� A�.03->(8�&�7!��3� �J�� ��� PAHs %�"��.���n��-����$?$h3""�!��e�*
/#-��!.#��$��D� Lee /�  Park (1994) J"-��i��>(8�( H/W �?+A �(��1��=��J1<�?+�-�� H/W 
08H���78!+A��0f��?+A >H�%&,���� "�.#!+��J1<E��$(��1$ double vortex (H/W �� ��= 1.7) ��-�
0f�>(8E���?+����3�A ��1$ single vortex (H/W �� ��= 1.3) $3+e�J 2.2 

 

(�) (#)
e�J>(8 2.2 �?�/""#!+����*�78!�>(8#!+�����J1<"�1�-=i��>(8�(�3�<=  street canyon  

(�) �?�/""����*�78!�>(8/"" single vortex, H/W~1.3   (#) �?�/""����*�78!�>(8/""
double vortex, H/W ~1.7  (Lee /�  Park,1994) 

 
Chan /�  Kwork (2000) nf�<������ A�.03-#!+ PM10 /�  PM2.5 )$.���(."�>(."%�

"�1�-=>(8�()*�+��,�+/0�0��+�3� 4 /"" *7! "�1�-=>(8���� street canyon /� �(*�� H/W 1.7  "�1�-=
>(8���� street canyon /� �(*�� H/W 1.3   i����l$)��+>(8�(!�*�� 2 #,�+ /�  i����l$)��+>(8�(!�*��
#,�+�$(.-�3">�+.�� $3" J"-�� i��>(8�(�3�<= ���� street canyon /� �(*�� H/W 1.7 �(*�� PM10  
/�  PM2.5  �>���3" 121 /�  109 µg/m3 0���H�$3" i��>(8�(�3�<= ���� street canyon /� �(*�� 
H/W 1.3 �(*�� PM10  /�  PM2.5  �>���3" 166 /�  129µg/m3 0���H�$3" /0���78!+A��i��>(8�(�3�<= 
���� street canyon /� �(*�� H/W 1.3 �(��1��=���A��A�����-�� i��>(8�(�3�<= ���� street 
canyon /� �(*�� H/W 1.7 ��� Af+>H�%&,i��>(8�(�3�<= ���� street canyon /� �(*�� H/W 1.3 �(
��1��= PM10  /�  PM2.5  �?+�-�� ��-�i����l$)��+�( i����l$)��+>(8!�*�� 2 #,�+�(*�� PM10  /�  
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PM2.5  �>���3" 101 /�  71 µg/m3 0���H�$3" /�  i����l$)��+>(8�(!�*��#,�+�$(.-�(*�� PM10  /�  
PM2.5  �>���3" 77 /�  81 µg/m3 0���H�$3"

Xiaomin, Zhen  /�  Jiasong  (2005) nf�<�v��� >"#!+���!!�/""i��%��#0��7!+ 
0�!����� A�.03-%�"��.���n )$.%6, computational fluid dynamics (CFD) /�  k�ε turbulence 
model �J78!!o1"�.if+ vortex /� ����� A�.03-#!+��J1<%� street canyon )$.�H�&�$%&, H1 *7!
*-���?+#!+0f�%�>1n�&�7!�� H2 *7! *-���?+#!+0f�%�>1n%0,�� W *7! *-���-,�+#!+i�� )$.
/"�+)*�+��,�+i��!!����� 3 �?�/""*7! 

1) *-���?+#!+0f�%�>1n�&�7!��0�!*-���-,�+#!+i��>(8!.?�� &-��+ 0.66 if+ 1.57 (0.65< 
H1/W < 1.57) /� %6,*�� H1/W = 0.9 %����nf�<� /� ���(8.�/��+*��#!+ H1/H2  $3+�(4

(1) i,�*-���?+#!+0f�%�>1n�&�7!���(*-���?+�,!.�-��0f�%�>1n%0,�� )$.*�� H1/H2 
= 0.9 �3�<= #!+ vortex >(8��1$A �������&���0���#D����1��e�.%� street canyon *-���#,�#,��(
����� A�.03-!.��+>38-if+ *-���#,�#,�#!+���A ����j%�� $3"�?+>(8"�1�-=�1�0f�%�>1n�&�7!�� 
/� �?+�-��"�1�-=�1�0f�%�>1n%0,�� main vortex �(n?�.@���+*�!�E�>�+0f�%�>1n%0,�� (e�J 2.3 (�)) 

(2) i,�*-���?+#!+0f��&�7!���(*-���?+����-��0f�%0,�� )$.*�� H1/H2 = 1.42 
�3�<= #!+ vortex >(8��1$#f4�A �� �!"E�$,-. main vortex /�  secondary vortex   main vortex 
A -�+03-*�!�E�>�+$,��"�hf8+n?�.@���+A !.?�>(8*-���?+� $3"�$(.-�3"0f�%�>1n%0,�� ��-� 
secondary vortex ��1$#f4�>(8� $3"08H��-�� /� !.?�"�1�-=���0f�#!+0f�%0,�� )$.�(>1n>�+#!+���-�
>�+�3" main vortex $3+�34���J1<!�A�*�78!�E�!.?��1�0f�%0,��/� "�+*�34+!�A�*�78!�E�!.?��1�0f�
�&�7!��E$,>34+ 2 >1n>�+ �J�� g �34�J"-��*-���#,�#,�#!+�����J1<>(8�1�0f�%0,�� /� "�1�-=
%��,J74��(*-���#,�#,��?+ (e�J 2.3 (#)) 

(3) i,�*-���?+#!+0f��&�7!���(*-���?+����-��0f�%0,��)$.*�� H1/H2 = 1.8 A ��1$ 
couple vortex >(8�(>1n>�+0��+�3� �38�*7! main vortex ��7!">34+&�$E�!.?�"�0f�%0,�� ��-� 
secondary vortex A �(n?�.@���+����*�78!�>(8�� A�.A��0f�%0,�� E�.3+0f��&�7!�� /� ��1��=
���A �(*-���#,�#,��?+"�1�-=J74�>�+$,��0f�%0,�� (e�J 2.3 (*)) 
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(�) (#)

(*)
e�J>(8 2.3 ����*�78!�>(8#!+��"�1�-=i��>(8�(�3�<= ���� street canyon >(8�( H1/W = 0.9   

(�) H1/H2 =0.9   (#) H1/H2 =1.42   (*) H1/H2 =1.8 (Xiaomin, Zhen /�  Jiasong, 2005) 
 

A��v����nf�<�/�$+-��i,����&���-�#!+ vortex 0�+#,���3�A �(v�>H�%&,��1$���� ��
��J1<"�1�-=�1�0f�%0,�� ��78! H1/H2 > 1.46 (H1/W = 0.9) /0�i,���1$ main vortex �J(.+!.��+�$(.-%�
street canyon ($3+e�J>(8 2.3 (�))  ��J1<A � ��>(8�1�0f�%�>1n�&�7!�� 

2) *-���?+#!+0f�%�>1n�&�7!��0�! *-���-,�+#!+i�� >(8�(*������-�� 1.57 (H1/W > 
1.57) /� %6,*�� H1/W = 2 %����nf�<�hf8+A ��1$ 2 vortex %� canyon $3+e�J>(8 2.4 /� %6,*�� 
H1/W =  3.5 i,� H1/W > 3.3 A ��1$ 3 vortex  $3+e�J>(8 2.4 

%���=(>(8�H�&�$%&, H1/W = 2 A ��1$ 2 vortex %�/""0��+I ��78!�(������(8.�/��+
*�� H1/H2 $3+�(4

(1) i,�*-���?+#!+0f�%�>1n�&�7!���(*-���?+�>���3"0f�%0,�� (H1/H2 = 1) �3�<= 
#!+ vortex >(8��1$#f4�A ����/"" two counter-rotating hf8+�3�<=  vortex $,��"� ��1$���&���A��
#-�E�h,�.����-+��� /� i?��3�E-, $,-.���E&�#!+!���n"�0f� ��-� vortex $,�����+A E&�
>1n>�+�-��3� ��A��!���n$,��#,�+0f�%�>1n%0,�� /� ��J1<�?+"�1�-=0f�%�>1n%0,�� (e�J 2.4 (�)) 

(2) i,�*-���?+#!+0f�%�>1n�&�7!���(*-���?+�,!.�-��0f�%0,�� (H1/H2<1 ) hf8+���
>$�!+�(4%6, H1/H2 = 0.8 �3�<=  vortex >(8��1$$,��"��(n?�.@���+*�!�E�>�+�1�0f�%�>1n%0,�� 
*-���#,�#,���J1<�?+#f4���78!+A�� vortex �(*-����D-�$�+ (e�J 2.4 (#)) 
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(3) i,�*-���?+#!+0f�%�>1n�&�7!�� �(*-���?+����-��0f�%0,�� (H1/H2 > 1) hf8+���
>$�!+�(4%6, H1/H2 = 1.2  (e�J 2.4 (*)) J"-�� vortex $,��"�*�!�E�>�+&�3+*�#!+0f�%�>1n%0,
�� /�  vortex 0�+���+�(n?�.@���+E�>�+0f�%�>1n�&�7!�� !30�����E&�#!+!���n"�1�-=%��,
J74�08H� $3+�34�>H�%&,*-���#,�#,�#!+��J1<�?+�-�� street canyon >34+ 2 �3�<=  (E$,/�� H1/H2 = 1 
/�  H1/H2<1) >(8����-��#,�+0,�

(�) (#)

(*)
e�J>(8 2.4 ����*�78!�>(8#!+��"�1�-=i��>(8�(�3�<= ���� street canyon >(8�( H1/W = 2 /�  H1/H2 = 1 

(�) H1/H2 = 0.8  (#) /�  H1/H2 =1.2  (*) (Xiaomin, Zhen /�  Jiasong, 2005) 
 

��78!�H�&�$%&, H1/W = 3.5 A ��1$ 3 vortex %�/""0��+I ��78!�(������(8.�/��+*�� 
H1/H2 $3+�(4

(1) i,� H1/H2 = 1 (e�J 2.5 (�)) A �( 3 vortex e�.%�)*�+��,�+ strret canyon )$.A 
�(�3�<= ���&���-�#!+��>(8/0�0��+�3� vortex >(8!.?�"���$A &���0���#D����1��/� %&'�>(8��$ 
vortex 0�+���+A &���>-��#D����1�� ��-� vortex $,�����+��$hf8+��D�����34� A &���0���#D�
���1�� $34+�34������ A�.03-#!+�����J1<!�AA !.?��1�0f�%�>1n%0,�� /� !.?��1�0f�%�>1n�&�7!
�� %� 2 >1n>�+ *-���#,�#,���J1<A � ��"�1�-=%��,J74�/� E�������i�*�78!�!!�A�� street 
canyon E$, >H�%&,*-���#,�#,���J1<�(� $3"�?+��� 
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(2) i,� H1/H2 < 1 vortex (e�J>(8 2.5 (#)) vortex >(8!.?�"���$A "1$�"(4.- /� n?�.@���+
�"�E�>�+0f�>(8!.?�%0,�� *-���#,�#,�#!+��J1<%��,J74�08H��-�� street canyon >(8�(*�� H1/H2 = 1  

(3) i,� H1/H2 >1 (e�J>(8 2.5 (*) /� e�J>(8 2.5(+)) vortex >(8!.?�"���$A !.?�"�0f�>(8
!.?�%0,�� /�  vortex >(8�!+i3$E�*�!�#,�+�(n?�.@���+E�>�+0f�%�>1n�&�7!��/�  vortex ���+��$
#.�.%&'�#f4� 

A��v����/�$+����� A�.03-#!+��J1<%�i��>(8*�!�#,�+/*"*7! �( H1/W >1.57 
J"-�� main vortex A !.?�$,��"���$ /� �(!(� &�f8+&�7!�!+ vortex >(8� $3"08H��-�� )$.i��>(8�(0f��?+ 
���� "�.!���nE��$(��1$���� ��e�.%� street canyon hf8+�(v�)$.0�+�3" A3��.�� �!�0!�@Eh$@ 
*��$1��>,� *�>(8>H�+��"�1�-=%��,�*(.+ Af+�(*-���H�*3'�3"���A3$-�+/���#!+��7!+ 

(�) (#)

(*) (+)
e�J>(8 2.5 ����*�78!�>(8#!+��"�1�-=i��>(8�(�3�<= ���� street canyon >(8�( H1/W = 3.5 /�  

H1/H2 = 1 (�) H1/H2 = 0.88 (#) H1/H2 =1.4 (*) /�  H1/H2 =2.33 (+)
(Xiaomin, Zhen /�  Jiasong, 2005)     

 
3) *-���?+#!+0f�%�>1n�&�7!��0�! *-���-,�+#!+i���(*���,!.�-�� 0.66 (H1/W < 

0.66) /� %6,*�� H1/W = 0.5 %����nf�<� (e�J>(8 2.6) /� %6,*�� H1/W =  0.17 (e�J>(8 2.7) 
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%���=(>(8�H�&�$%&, H1/W = 0.5 A ��1$ vortex %�/""0��+I ��78!�(������(8.�/��+
*�� H1/H2 $3+�(4

(1) i,�*-���?+#!+0f�%�>1n�&�7!���>���3"0f�%�>1n%0,��&�7! H1/H2 = 1 J"-�� 
main vortex �(n?�.@���+*�!�E�>�+0f�>(8!.?�%�>1n%0,�� ��J1<E�������i�� A�.03-��78!+A�� vortex 
"�1�-=���0f� (e�J 2.6 (�)) 

(2) i,�*-���?+#!+0f�%�>1n�&�7!���(*-���?+�,!.�-��*-���?+%�>1n0f�%0,�� hf8+
���>$�!+�(4%6, H1/H2 = 0.71 �3�<=  vortex >(8��1$#f4�$,�����+A !.?����0f�hf8+�(>1n>�+���E&�
#!+!���n0�+#,�+�3" vortex $,��"� (e�J 2.6 (#)) 

(3) i,�*-���?+#!+0f�%�>1n�&�7!���(*-���?+����-��*-���?+0f�%�>1n%0,�� 
H1/H2 = 2  J"-����1$ vortex ��D�I "�1�-=���0f�>34+ 2 $,�� (e�J 2.6 (*)) 
 

(�) (#)

(*)
e�J>(8 2.6 ����*�78!�>(8#!+��"�1�-=i��>(8�(�3�<= ���� street canyon >(8�( H1/W = 0.5  /�  

H1/H2 = 1 (�) H1/H2 = 0.71 (#) /�  H1/H2 =2 (*) (Xiaomin, Zhen /�  Jiasong, 
2005)   

 
%���=(>(8�H�&�$%&, H1/W =  0.17 (e�J>(8 2.7) A ��1$ vortex /""0��+I ��78!�(���

���(8.�/��+*�� H1/H2 $3+�(4
(1) i,�*-���?+#!+0f�%�>1n�&�7!���>���3"0f�%�>1n%0,�� H1/H2 = 1 A ��1$ vortex 

2 vortex �678!�0�!�3� /� ��J1<A J3$A��0f�%�>1n�&�7!��E�.3+0f�%0,�� (e�J 2.7 (�)) 
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(2) i,� H1/H2 = 0.5 vortex $,��#-�A �(#��$�J18�#f4� ��-� vortex >�+$,��h,�.A �$
#��$�+/0�>34+ 2 A �678!�0�!�3� (e�J 2.7 (#)) 

(3) i,� H1/H2 = 2 n?�.@���+#!+ vortex A *�!�E�>�+$,��#-� (e�J 2.7 (*)) 
 

(�)

(#)

(*)
e�J>(8 2.7 ����*�78!�>(8#!+��"�1�-=i��>(8�(�3�<= ���� street canyon >(8�( H1/W = 0.17 /�  

H1/H2 = 1 (�) H1/H2 = 0.5 (#) /�  H1/H2 =2 (*) (Xiaomin, Zhen /�  Jiasong, 2005)    
 

/�$+%&,�&D�-�� �3�<= #!+��%�J74�>(8 (wind field)  /� ����� A�.03-#!+��J1<
%� street canyon #f4�!.?��3" H1/W /�  H1/H2 )$./"�+���� 3 �?�/"" *7! two co-rotative vortices 
*7! H1/W< 0.1 *-���#,�#,�"�1�-=$,��0f�>(8!.?��&�7!���?+�-��%0,�� /�  H1/W>0.1 ��J1<A J3$
A���1�>(8!.?�0f�%0,��E�.3+0f�>(8!.?��&�7!�� *7!�3�<= #!+ two co-rotative vortices >(8��1$��+v�%&,
��J1<�� A�.03-E$,+��.A�� line source A�if+J74�i�� main vortex A !.?�e�.%� street canyon 
/� A �(!(�&�f8+&�7!�!+ vortex ��D�I e�.%� hf8+�(>1n>�+���E&�0�+�3�#,���3" main vortex 
*-���#,�#,�A i?�J3$J���.3+���0f�>(8!.?�%0,��)$. main vortex ��A�� line source /0� vortex >(808H�
�-�����0f��(!1>o1J�0�!����� A�.03-#!+��J1<%� street canyon i,��(*-���-,�+�J(.+J! multi-
vortex A �(*-���#,�#,��?+��$ 



21

���nf�<������ A�.03-#!+��� pPAHs %��� �>nE>.E$,�(���nf�<�$,��)*�+��,�+
i��-���(v��������� A�.03-#!+ pPAHs )$.EJ�1� (2546) hf8+nf�<���1��= pPAHs "�1�-=i��
��l$)��+ /� i��>(8�()*�+��,�+�i��(�iEkky� BTS )$.J"-�� i����l$)��+�( pPAHs �g�(8.�>���3" 
80 ng/m3 /� i��>(8�(�i��(�iEkky� BTS �( pPAHs �>���3" 717 ng/m3 )$.J"-���(*���?+�-��i��
��l$)��+if+ 8.88 �>�� 

�!�A���(4 Oda /� *=  (2001) E$,nf�<������ A�.03-#!+ PAHs 23 6�1$ %�i��>(8�(
�3�<= ����!�)�+*@ )$.��D"03-!.��+��p�$,-. mini pump model  >(8!30�����E&� 2.5 l/min �����-�� 
24 638-)�+ /� /"�+A�$��D"03-!.��+ 5 � .  0��*-��.�-#!+!�)�+*@ )$.&��+�3�� . �  108.5 
��0� J"-��"�1�-=%A���+!�)�+*@�(*���g�(8. PAHs �>���3" 156 ng/m3 "�1�-=>�+�#,��(*���>���3" 72 
ng/m3 /� A�$��D"i3$���(*���>���3" 117 ng/m3 A�$��D">(8 4 �(*���>���3" 154 ng/m3 /� "�1�-=
>�+!!�J" 85 ng/m3 J"-��J74�>(8>(8 4  Pyrene �(*-���#,�#,��?+��$*7!�>���3" 43 ng/m3 0��$,-. 
Fluoranthene 26 ng/m3 /�  Benzo(a)pyrene 11 ng/m3

2.3.2 2O�������'����.,.��������� 
1) !�=&e?�1/� u$?��� 
)$.>38-E�03-/��>(8��(8.-#,!+�3"����� A�.03-#!+ PAHs *7! !�=&e?�1 J"-�� PAHs �(

��1��=�?+��78!!�=&e?�108H� ��78!+A����78!!�=&e?�1�?+A >H�%&, PAHs ���(8.��i�� ���.�����z�hE$,$( 
Fang /� *=  (2003) nf�<� pPAHs /�  gas-PAHs %�E0,&-3� 2 /&�+ *7! "�1�-= Taichung 
Industrial Park (TIP) hf8+�����#0!�0��&����#��$%&'� /� "�1�-= Tunghai University Campus 
(THUC) ���� suburban )$.��D"03-!.��+��p� TSP �����-�� 48 638-)�+ /� -1�*�� &@&� PAHs %���p� 
�!�A���(4.3+-1�*�� &@��AA3.>�+!�0��1.�-1>.�)$.%6, Pearson correlation matrix J"-�� *-���#,�#,� 
PAHs �(*-���3�J3�o@�3"!�=&e?�1 )$.J"-��*-���3�J3�o@#!+*-���#,�#,� PAHs >34+ 2 /&�+ �3"
!�=&e?�1 /��v�v3��3� J"-�� g-PAHs �(*-���3�J3�o@�3"!�=&e?�1 (correlation coefficients)  
RTHU = -0.459 /�  RTIP = -0.604  ��-� total-PAHs �(*-���3�J3�o@�3"!�=&e?�1 RTHU = -0.481 /�  
RTIP = -0.607 /� J"-���(*-���3�J3�o@�3" p-PAHs 08H��-�� *7! RTHU = -0.022 /�  RTIP = -0.216 

Panther /� *=  (1999) nf�<����(."�>(." pPAHs %�"��.���n�#0��7!+ 5 ��7!+>(8!.?�%�
�� �>n%�/i" tropical  *7! ���&�(%0, (Seoul)  m�!+�+ �� �>nE>. (���+�>J) !1�)$�(�h(.
(Jakarta) /�  !!��0���(. (Melbourne) )$.��D"��p� TSP /� -1�*�� &@ PAHs 20 6�1$ J"*���g�(8.
#!+��p�>(8"�1�-=0��+I $3+�(4 Seoul 153.9 µg/m3 m�!+�+ 78.2 µg/m3 ���+�>J 126.8 µg/m3 Jakarta 
211.1µg/m3 /�  Melbourne 50.7 µg/m3 )$.J"*���g�(8. pPAHs �>���3" 61.1  9.02  25.43  61.06  
/�  6.43 ng/m3 0���H�$3" )$.v�A�����>H� Pearson�s product moment correlation J"-�� PAHs 
�(*-���3�J3�o@�3"!�=&e?�1)$.>(8m�!+�+�(*�� R = -0.77  >(8 Seoul �(*�� R = -0.65 /�  >(8 Jakarta �(*�� 



22

R = -0.3 /� %����+�>J J"-��%��$7!���<�.�-�1+&�*� �(*-���#,�#,� pPAHs 08H��-���$7!�
�3�.�.�-�(��*� 

Park /� *=  (2002 ) J"-�� PAHs �(��1��=�?+%�u$?&��- ��78!+A���(%6,�674!�J�1+%����
�v�E&�,�J78!%&,*-���,!�e�.%�>(8!.?�!�n3. /� �� �!"�3"��AA3.>�+!�0��1.�-1>.� �6�� lower 
mixing layer height and lower air temperature ����0,�

Guo /� *=  (2003)  >H����nf�<�*-���#,�#,� pPAHs 16 6�1$%���p� PM2.5 /�  PM10 
%���7!+m�!+�+%�6�-+u$?&��- (JunA1��.� � �(��*�) /� u$?�,!� (�1i���.� ��1+&�*�))$.��D"
03-!.��+>(8����03-/>�J74�>(8>(8�(A��A�&��/��� /� J74�>(8�-� *7!�(>34+.���o���1A���*,� >(8!.?�!�n3. 
/� �#0!�0��&���� J"-��>34+J74�>(8>(8�(A��A�&��/��� /� J74�>(8�-� pPAHs %�6�-+u$?&��- �(
*���?+�-��%�u$?�,!�>34+%���p� PM2.5 /�  PM10 u$?&��-J74�>(8>(8�(A��A�&��/����(*�� pPAHs %� 
PM2.5 /�  PM10 �>���3" 41.75 /�  54.72 ng/m3 0���H�$3" u$?�,!��(*���>���3" 4.87 /�  5.82 ng/m3

0���H�$3" ��-�J74�>(8�-�%�u$?&��-�(*�� pPAHs %� PM2.5 /�  PM10 �>���3" 27.93 /�  38.63 
ng/m3 0���H�$3" u$?�,!��(*���>���3" 3.71 /�  4.67 ng/m3 0���H�$3"

Caricchia /� *=  (1999) 0�-A-3$ PAHs 17 6�1$%��� �>n !10��()$./"�+J74�>(8nf�<�
���� 3 �� �e> )$.J74�>(8/��!.?����+��7!+&�-+����J74�>(8>(8!.?�!�n3.�(���A��A�&��/����3�<= 
����i��>(8/*" J74�>(8>(8�!+ ������7!+&�-+J74�>(8��l$�(���A��A�>(8�,!.�-��J74�>(8/�� J74�>(8>(8��� 
�����#0!�0��&���� ��D"03-!.��+�  24 638-)�+%� 3 u$?��� *7! u$?%"E�,��-+ u$?&��- /� u$?�,!� 
%6, high-volume sampler >(8!30�����E&�#!+!���n 1.13 m3/min J"-��>34+ 3 J74�>(8�(*�� pPAHs 
08H���$%�u$?�,!� )$. ratio #!+ pPAHs %�u$?%"E�,��-+ u$?&��- 0�!u$?�,!��(*�� 1.5 /�  4.5 
0���H�$3" /� �( BghiP /�  Cor �?+%�J74�>(8>(8�(���A��A�&��/���

Possanzini /� *=  (2004) 0�-A-3$ PAHs 20 6�1$%�"��.���n��7!+)�� �� �>n!10��( 
>(8!.?�%��?�#!+ PAHs %���p�/�  PAHs >(8�����z�h )$.��D"03-!.��+ 6 638-)�+ >(8!30�����E&� 6 
l/min J"-�� PAHs >(8�(-+�"�h1�����-�� 4 -+A �����!.?�%��?���p� ��-� PAHs >(8�(-+/&-� 2-3 
-+ ����-���,!.�  90 !.?�%��?��z�h /� ��78!�H��,!.� #!+ PAHs >(8!.?�%��?��z�h/0�� 6�1$��
���(."�>(."�3� 3 u$? (u$?%"E�,��-+ u$?&��- /� u$?%"E�,v�1) J"-�� )$.��-�%&'� volatile-PAHs 
A �(����� A�.03->(8E��*+>(8%� u$?%"E�,��-+ /� u$?%"E�,v�1 J"-�� Pyrene !.?�%��?��z�h�,!.�  
50 %�u$?&��- /� �����%��?��z�h�,!.�  80 %�u$?%"E�,��-+ /� u$?%"E�,v�1 /�$+%&,�&D�-��
����� A�.03-#!+ PAHs %�"��.���n#f4�!.?��3"!�=&e?�1 i,�!�=&e?�1�?+ PAHs A ���(8.�E�!.?�%�
�?��z�hE$,���#f4�

Smith /�  Harrison (1996) nf�<� PAHs %�"��.���n 18 6�1$ )$.��D"��p� TSP /� 
03-!.��+�z�h %� Birmingham �� �>n!3+�u< )$.��D"%� Birmingham University hf8+�����#0��7!+ 
/�  Wasthills house hf8+�����#06�"> )$.��D"%�u$?&��-/� �,!� J"-�� pPAHs %��#0��7!+�(
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*-���#,�#,�����-��6�">�� ��= 3.8 �>�� /�  total PAHs (PAHs >(8�����!.?�%��?���p�/� %�
�?�#!+�z�h) �(*������-�� 4.3 �>�� ��78!���(."�>(."v����nf�<�%�u$?�,!�/� &��-J"-�� pPAHs 
%��#0��7!+%�u$?&��-�(*��*-���#,�#,��?+�-��u$?�,!� 4.9 �>�� /�  PAHs >(8!.?�%��?�#!+�z�h�(*��
�?+�-�� 5.5 �>�� 

2) *-��674��3�J3>o@ 
*-��674��3�J3�o@ &��.if+!30����-�� &-��+�-�#!+E!�4H�>(8�(!.?�A�1+%�!���n#= �34� 

�3"�-�#!+E!�4H�%�!���n!18�03->(8!�=&e?�1/� ��1��0��$(.-�3�  *1$������!�@ �hD�0@  ���
���(8.�/��+*-��674��3�J3>o@A E��>H�%&,��1��=E!�4H�>(8�(!.?�%�!���n���(8.�/��+ /0�!�=&e?�1
���(8.�/��+ *-��674��3�J3>o@A ���(8.�/��+E�$,-. %�"��.���n��78!/�+���#f4� >H�%&,*-��674�
%�"��.���n&�7!*-��674��3�J3>o@���6f4� ��78!+A����78!/�+���#f4�Af+>H�%&,!�=&e?�1�?+#f4� ��78!
!�=&e?�1�?+>H�%&,*-��674��3�J3>o@�?+#f4� ��78!*-��674��3�J3>o@�?+>H�%&,�4H�>(8!��e�* PAHs ��� !.?�
)0#f4��J�� �(��1��=�4H �%�"��.���n���  *-��674��3�J3>o@Af + ��(8 .-#,!+�3"�j1�1 �1. � 
photodegradation *7! ��78!/�+�(*-���#,����>H�%&,*-��674��3�J3>o@�?+ !30��������.03-#!+ 
PAHs #f4��3"�4H�%���p�� !!+ McDow  /� *=  (1990) ����-E$,-��%�o���6�01�� "-���� 
water sorption )$. aerosol %���p�A A3"�3" PAHs E��$(�3� PAHs %�*-3�A�� wood smoke /�  
A���#���$(�h�A ��(8.-#,!+�3"J-�634�#!+�&�->(8�������!1�>�(.@ >(8�*�7!""�#!+/#D+>(8���� 
elemental carbon Af+>H�%&,��-�#!+�4H�>(8"��A�$,-. organic layer �3" PAHs ��(8.-#,!+�3"���
���.03-$,-./�+#!+ PAHs   

McDow /� *=  (1994) nf�<�*-���3�J3�o@� &-��+������.03-#!+ PAHs �3"/�+ /� 
*-���#,�#,�#!+E!�4H�(water vapor concentration) )$.��D"��p�"��� $�<��!+6�1$ Teflon 
coated glass fiber filters >(8!30�����E&�#!+!���n 50 l/min >H������D"03-!.��+ 3 6�1$ *7! wood 
smoke A�����!+�0�v1+%�",����7!� diesel soot /�  gasoline power J"-���(*-���3�J3�o@����
��,�0�+� &-��+�4H�>(8$?$h3""���p��3"*-��674��3�J3>o@ )$. �4H�&�3�03-!.��+�J18�#f4� %*-��674�
�?+#f4�$,-. )$.03-!.��+A���i.�0@�"�h1�/�  wood smoke �(�4H�&�3��J18�#f4�����-���4H�&�3�A��
03-!.��+�i.�0@$(�h� 3-5 �>�� >(8*-��674��3�J3>o@�$(.-�3� /� J"-��*���� ��=#!+ wood smoke >(8
�(�4H�!.?�08H���$5-10% %���p�6�1$�(4 �(*-��674��3�J3>o@>(8 90%  A��J74�����(4 Af+>$�!+���
��1$�j1�1�1.� photodegradation #!+ PAHs %� wood smoke >(8�( liquid mixtures �3" ��-�#!+�4H�>(8
���(8.�/��+A�� 0-15 % J"-��!30�������1$�j1�1�1.� photodegradation #!+ benz[a]anthracene 
/�  benzo[k]fluroanthene %� methoxyphenol mixtures >(8�(�4H� 10% ����-��!30�������1$�j1�1�1.� 
photodegradation %� methoxyphenol mixtures >(8E���(��-�#!+�4H� v��(46(4-��!30�������1$�j1�1�1.� 
photodegradation #!+ PAHs �J18�#f4���78!��-��� �!"#!+�4H����#f4�%� particle organic layer 
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3) *-����D-/� >1n>�+�� 
*-����D-#!+���(v�0�!*-���#,�#,�#!+ PAHs )$.��78!*-����D-���?+A >H�%&, PAHs ��1$

����� A�.03-E$,$( *-���#,�#,�A �$08H��+ /0�i,�*-����D-��08H�A >H�%&,*-���#,�#,���J1<�?+ 
Lu /�  Fang (2002) nf�<������ A�.03-#!+ PM10 /�  PM2.5 )$.%6,����� ��=>�+�i101A��
*-��i(8#!+*-����D-�� /� *-��i(8#!+*-���#,�#,�#!+��J1< )$.*-���#,�#,�#!+��J1< *7! Cp

*-����D-�� *7! U(100-p) *��*+>(8 *7! K )$.*-���3�J3�o@#!+�����*7! K = Cp U(100-p) >H������D"
03-!.��+ 42 03-!.��+A����p� PM10 /�  PM2.5 >(8��7!+ Sha-Lu %�E0&-3� A�$��D"03-!.��+!.?�%A���+
��7!+�(���A��A�&��/�����D"$,-. dichotomous >(8/.�#��$ 0-2.5 µm /�  2.5-10 µm $,-.!30��
���$?$!���n 300 �10�/��>( J"*-���3�J3�o@� &-��+*-����D-��/� *-���#,�#,�#!+��J1< 
C10 = (56.3/U) + 13.2  *�� R = 0.62 /�  C2.5 = (42/U) + 7.1  *�� R = 0.61 A������� C = K/U  
*-���#,�#,�A /��v�v3��3"*-����D-�� )$.J"-��*-����D-��/� *-���#,�#,�#!+��p��(���
�� A�.03-/"" log-normal   Chaloulakou /� *=  (2003) 0�-A-3$*-���#,�#,�#!+ PM10 /�  
PM2.5 /� ��AA3.>�+!�0��1.�-1>.� %���7!+ Athens �� �>n��(� J"-����p� PM10 PM2.5 /�  PM10-2.5 
�(*-���3�J3�o@�3"*-����D-��/� !�=&e?�1 )$. PM10 PM2.5 /�  PM10-2.5 �(*-���3�J3�o@/""
v�v3��3"*-����D-�� �(*�� r (correlation coefficient) �>���3" -0.43  -0.54 /�  -0.19 0���H�$3" 
/� A�����nf�<�J"-�� ��p� PM10 /�  PM2.5 �(*���?+�-�� 120 µg/m3/�  60 µg/m3 ��78!+A��
*-����D-���(*��08H��-�� 2 m/s  

Fang /� *=  (2003)  nf�<� pPAHs /�  gas-PAHs %�E0,&-3� )$.��D"03-!.��+��p� TSP 
�����-�� 48 638-)�+ /� -1�*�� &@&� PAHs %���p� �!�A���(4.3+-1�*�� &@��AA3.>�+!�0��1.�-1>.�
)$. Pearson correlation matrix J"-�� *-���#,�#,� PAHs �(*-���3�J3�o@�3"*-����D-�� )$.
J"-���(*-���3�J3�o@#!+*-���#,�#,� PAHs �3"*-����D-������/""/��v�v3��3� J"-�� g-PAHs 
�(*-���3�J3�o@�3"*-����D-�� (correlation coefficients) R = -0.202 ��-� total-PAHs �(
*-���3�J3�o@�3"*-����D-�� R = -0.227 /� p-PAHs *-���3�J3�o@�3"*-����D-�� R = -0.388  

Chetwittayachan (2002) nf�<�*-���#,�#,�#!+ pPAHs /� �� ��1�*-����(8.+#!+ 
pPAHs %�!���n>(8�(v��� >"0�!��#e�J#!+���<.@ )$.�(���nf�<�*-���#,�#,�#!+ pPAHs /� 
��AA3.>�+!�0��1.�-1>.�>(8��(.-#,!+ �H�����,�+/""AH��!+>�+*=10n��0�@ (multiple linear 
regression model) J"-�� *-����D-������03-/���H�*3'>(8�(v�0�!������(8.�/��+*-���#,�#,�#!+ 
pPAHs )$.J"-�� �(*-���3�J3�o@/""v�v3� r = -0.44   

 
4) /�+ 
/�+!�>10.@��(8.-#,!+�3" PAHs ��78!+A�� PAHs �����i��1$�j1�1�1.� photodegradation 

$,-./�+ hf8+��1$A�� 2 �� "-����*7!�� "-���� photolysis )$.0�+ A��/�+>(8�(*-��.�-*�78�
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�,!.�-�� 290 nm /� �� "-���� photolysis >�+!,!�$,-. oxidizing agent �6�� OH  O3 /�  NO3

%�!���n )$.>38-E�/�,- photolysis >�+!,!� &�7! photooxidation ������ "-����>(8�H�*3'�-��
�� "-���� photolysis )$.0�+ /�  PAHs /0�� 6�1$>(8$?$h3""��#���>(8��1$�j1�1�1.��3" NOx

J"-���(*��*�f8+6(-10#!+������.03-034+/0� 3.7-30 -3� /�  J"-�� ������.03-#!+ PAHs A 6,���78!�(
/�+/$$�,!. (IPCS, 1998)  

IPCS (1998) J"-�� PAHs %�*-3�A��E�, /� A���*�78!+.�0@�"�h1�E�����.03- ��78!+A��
%�u$?&��- >�+�&�7!��$/� %0,��$#!+ latidudes �(!�=&e?�108H�/� ��(8.-#,!+�3"���#!+J� !�>10.@ 
/� J"-��%�u$?�,!�if+ !�=&e?�1�(� $3"�J(.+ 20 !+h��h��h(.� /0�J"-��*��*�f8+6(-10#!+ PAHs /0�
� 6�1$ �(*���J(.+ 30-60 ��>( 

5) *-���$!���n 
��78!+A�����nf�<�>(8v�����.3+E��J"*-���3�J3�o@>(863$�A�� &-��+*-���$!���n/�  

PAHs  $3+���nf�<�#!+ Fang /� *=  2003  >(8nf�<� pPAHs /�  gas-PAHs %�E0,&-3� )$.��D"
03-!.��+��p� TSP �����-�� 48 638-)�+ /� -1�*�� &@&� PAHs %���p�J�,!�-1�*�� &@��AA3.>�+
!�0��1.�-1>.�)$. Pearson correlation matrix J"-��E��J"*-���3�J3�o@� &-��+ PAHs /�  *-��
�$!���n 

2.4 ����
�����-0��� PAHs 	��R.S������ 
2.4.1 ����
�����-0���2����T PAHs 	��R.S����',*��U 

Guo /� *=  (2003)  0�-A-3$ PAHs 16 6�1$ %���p� PM2.5 /�  PM10 %���7!+m�!+�+ %�
�#0J74�>(8A��A�&��/��� /� J74�>(8�-� J"-�� ratio #!+ PAHs %� PM2.5/PM10 %�J74�>(8A��A�
&��/��� �(*�� ratio 0.76 -0.84  J74�>(8�-� ratio 0.72 � 0.79 /�$+-�� PAHs %���p�� !!+��� �3"
��p�>(8�(#��$��D��-�� 2.5 E�*�!� ����-�� ��p�>(8�(#��$ 2.5 � 10 E�*�!� 

��A�(.@ (2545) nf�<� pPAHs %��� �>nE>.)$.nf�<�%���p���D��-�� 10 E�*�!� 5 #��$ 
*7! <0.95 0.95-1.5 1.5-3.0 3.0-7.2 /�  >7.2 E�*�!� J"-�� PAHs 48% !.?�%���p� <0.95 µm  
 8% !.?�%���p� 0.95 � 1.5 µm   10% !.?�%���p� 1.5-3.0 µm   18% !.?�%���p� 3.0-7.2 µm /�  16 % 
!.?�%���p� >7.2 µm   

Bi /� *=  (2005) nf�<������ A�.03-#!+ PAHs %���p�� !!+%��#0��7!+/� 6�">
#!+�� �>nA(� )$./"�+#��$��p����� <0.49   0.4 -0.95  0.95-1.5  1.5-3.0  3.0-7.2 /�  7.2-10 
E�*�!� hf8+��D"03-!.��+)$.%6, cascade impactor >(8!30�����E&�#!+!���n 1.13 m3/min J"-��
"��.���n%��#0��7!+�(*-���#,�#,���p�� !!+ 129.9-362.7 µg/m3 /� 6�"> 175.9-201.1 µg/m3

J"-�� %��#0��7!+"�1�-=>(8%��,�3"i�� 62% #!+ PAHs J"%���p�#��$��D��-�� 0.49 µm /�  
��1��= pPAHs �(*��!.?�%�6�-+ 48.3-148.6 ng/m3
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Schnelle /� *=  (1995) nf�<������ A�.03-#!+ PAHs %���p�� !!+%�"��.���n
e�.�!�!�*�� %� Naila >�+%0,#!+�.!��3��( )$.%6, High-volume sampler 0�!�3" Andersen 
PM10 Sampler (HVS) >(8!30�����E&�!���n 1.13 m3/min  >H����-1�*�� &@ PAHs 22 6�1$ %���p�
#��$0��+I *7! <0.49, 0.49-0.95, 0.95-1.5, 1.5-3.0, 3.0-7.2 /�  7.2-10 E�*�!� J"-������-��
�,!.�  50 #!+ PAHs !.?�%���p�#��$��D��-�� 0.49 /� ����-���,!.�  85 #!+ PAHs !.?�%���p�
#��$��D��-�� 1.5 (*7!��p�#��$ <0.49, 0.49-0.95 /�  0.95-1.5 �-��3�) /� J"-�� ��� PAHs 6�1$ 
Phe  Anth  Fluor /�  Pyr  *-���#,�#,�A �?+#f4���78!#��$#!+��p�%&'�#f4� /0� Chry  BbF  BkF 
/�  BaP  *-���#,�#,�A �$�+��78!#��$#!+��p�� !!+%&'�#f4� 

2.4.2 &��'��� PAHs G�R.S������ 
��A�(.@ (2545) nf�<� pPAHs %���p�#��$��D��-�� 10 E�*�!� %��� �>nE>.A3+&-3$

���+�>J�&��*�E$,/�� A����+��=@�&�-1>.��3. )�+J.�"��A����+��=@ $1�/$+ �H��3�+��
�)."�./� /v��18+/-$�,!� )�+��(.��1+&��6 /� �&�-1>.��3.���+�>J J"-�� BeP, Ind, BghiP 
����!+*@�� �!"&�3�#!+ PAHs %���p�hf8+�(����-���,!.�  97 %���p�#��$��D��-�� 0.95 E�*�!�
>(8���!.A���i.�0@$(�h� /� J"-���i.�0@�"�h1��( B(ghi)P ����!+*@�� �!"&�3� 

Guo /� *=  (2003)  0�-A-3$ pPAHs 16 6�1$ %���p� PM2.5 /�  PM10 %���7!+m�!+�+ 
"�1�-=J74�>(8A��A�&��/��� /� J74�>(8�-� J"-��>34+ 2 J74�>(8��-����J" BbF  Pyr   Fluor  /�  
Ind ����03-&�3�%� PM2.5 /�  PM10 

Bi /� *=  (2003) nf�<� PAHs %���p�/� �z�h )$.��D"03-!.��+"�1�-= LiWan hf8+����
J74�>(8J3�!�n3. ���*,�#�. )�+��(.� /� "�1�-=A��A�>(801$#3$ ��D"03-!.��+%��$7!���<�.� /�  
���j�*� >(8� $3"J74� /� �?+A��J74�$1� 25 ��0� ��D"03-!.��+$,-. High volume >(8!30�����E&� 
0.4-0.6 �?�"�n�@��0�/��>( 03-!.��+�  24 638-)�+ /� �H���p� TSP ��-1�*�� &@&� PAHs 37 6�1$ 
J"-��*�� total PAHs �(*�� 134.4-298.5 ng/m3 >(8� $3"J74�J" phenanthrene  methylphenanthrene 
fluoranthene  pyrene  chrysene  indeno(1,2,3-cd)pyrene /�  benzo(ghi)perylene >(8� $3"�,!.�  
69 /� >(8 25 ��0�J"�,!.�  77 /� J"-�� PAHs >(8���� semi-volatile A �����!.?�E$,>34+�?�#!+
��p�/� �z�h hf8+#f4��3"�4H�&�3�)������ PAHs >(8�(�4H�&�3�)������08H�A �����%��?��z�h E$,/�� 
fluorene phenanthrene fluoranthene pyrene (3-4 ring)%�#= >(8 PAHs >(8�(�4H�&�3�)�������?+A !.?�
%��?���p� A�� chrysene A�if+ coronene .��-,� perylene (>252)  

Oanh /� *=  (2000) nf�<����(."�>(." PAHs "�1�-=�1�i���3"J74�>(8&��+A��i�� )$.
nf�<������ A�.03-#!+ PAHs  18 6�1$ %�"��.���n"�1�-=J74�>(8 &��+A�����+�>J�&��*�E�
>�+>1n�&�7! 40 �1)���0� hf8+034+!.?�"�i��J&�).o1� A3+&-3$�>��o��( J74�>(8/������J74�>(8�1�
i�� J74�>(8>(8�!+����J74�>(8�(�#(.- ��D"��p��� �e> TSP )$.%6, High volume sampler �����-�� 24 
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638-)�+ ��1��0�!���n�g�(8. 2200 m3 J"-��*����p��-��(*��� &-��+ 56-200 µg/m3 J74�>(8/�� Ratio 
#!+ BeP, Cor /�  B(ghi)P �?+ J74�>(8>(8 2 �( Ratio #!+ BaA  BeP /�  IP �?+ hf8+J"-�� Cor /�  
BghiP A �����%��?�#!+��p� A�� PAH-profile J"-�� PAHs %� TSP ��A�����A��A� hf8+J"-��
*�� PAHs /0�� 6�1$ (Phe A�if+ BaP) �(*���g�(8. 0.3 ng/m3

Hathiratana (1999) J"-�� PAHs >(8�(-+/&-� 4 -+#f4�E� ��-����A !.?�%��?�#!+��p�)$. 
BaA !.?�%��?���p��,!.�  77  BeP !.?�%��?���p��,!.�  77 /�  BaP  DBahA  B(ghi)P !.?�%��?���p� 
100 ��!�@�hD�0@ 

2.5 ������������	�������� 
Chan /�  Kwork (2000) E$,nf�<������ A�.03-#!+ TSP PM10 /�  PM2.5 0��/�-� $3"

*-���?+ %�!���n#!+�#0��7!+ �� �>nm�!+�+ )$.��7!��i��>(8��D"03-!.��+ >(8�(�3�<= 
)*�+��,�+/� �18+/-$�,!�/0�0��+�3� /"�+)*�+��,�+#!+i��!!����� 2 ����� *7! i��>(8�(!�*���?+
�l$>f">38+�!+���+ (street canyon) /� i����l$)��+ (open street) v����nf�<�"�1�-=i��>(8�(!�*��
�l$>f" J"-�� *-���#,�#,�#!+��p�A �$�+0��*-���?+ hf8+����v�A��!��e�*>(8�(#��$%&'�A 0�
�+��78!+A��/�+)�,�i�-+/� !��e�*>(8�(#��$��D�A �� A�.!!�E�����-�� ���/J���� A�.#!+
!��e�*"�1�-=i��>(8�(!�*���l$>f" #f4�!.?��3">1n>�+��"�1�-=�34� /� )*�+��,�+#!+i�� ��-�
i����l$)��+*-���#,�#,�%�/�-� $3"#f4�!.?��3" vertical mixing local dilution /� ��AA3.e�.�!�
�6�� ��> �� ����0,�

EJ�1� (2546)  nf�<����(."�>(."*-���#,�#,�#!+��� pPAHs "�1�-=!�*��%��,�i��(
�iEkky�/� J74�>(8���(."�>(."J"-�� !�*��>(8%��,�i��(�iEkky��(� $3"*-���#,�#,��?+�-�� 
��78!+��A���3�<= )*�+��,�+#!+�i��(�iEkky��(v�0�!����� A�.03-#!+��� pPAHs >H�%&,��1$
���� ��#!+���$3+����-����-��"�1�-=!78� /� J"-���(��1��=#!+��� pPAHs �$�+0��� $3"
*-���?+ hf8+��1��=��� pPAHs >(80�-AJ"E$,�3"!1>o1J���A��.��J�&�  �6�� ��1��=/� *-��
&��/���#!+�i"��>��#��$%&'�/� �i"��>��#��$��D� 4 �,! /� ��AA3.>�+!�0��1.�-1>.� �6�� 
*-��674��3�J3>o@ temperature gradient  *-����D-/� >1n>�+�� /� *-���#,�/�+ 

Wu /� *=  (2002) 0�-A-3$����� A�.03-#!+��p�#��$ PM10 PM2.5 /�  PM1 %�/�-
� $3"/� /�-�!�%� Macao �� �>nA(� %�/�-� $3" >H������D"03-!.��+ 6 A�$0��*-���?+ 
J"-��*-���#,�#,�#!+��p��$�+!.��+�(�3.�H�*3'��78!� $3"*-���?+�J18�#f4� >(8*-���?+ 79 ��0� *-��
�#,�#,�#!+��p� PM10 PM2.5 /�  PM1 �$�+if+�,!.�  60, 62 /�  80 0���H�$3" %�/�-�!�>H����
��D"03-!.��+ 6 A�$ >(8� .  2, 42, 72, 120, 170 /�  228 ��0�&��+A��i�� J"-�� A��� .  2 ��0�
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A�if+� .  170 ��0� *-���#,�#,�#!+��p� PM1 �$�+!.��+�(�3.�H�*3' )$.J"��1��= PM1 >(8� .  
170 ��0�A��i�� 08H��-��>(8� .  2 ��0� �,!.�  10 /� &�3+A��� .  170 ��0� *-���#,�#,�#!+
��p� PM1 �J18�#f4���D��,!. ��-�*-���#,�#,�#!+��p� PM10 >(8� .  2 ��0� /�  42 ��0� E��J"*-��
/0�0��+#!+��1��=��p�/0��(/�-)�,�#!+��1��= PM10 �$�+A��� .  2 ��0� E�A�if+� .  228 
��0� hf8+�$�+�,!.�  7 A��>(80�-AJ">(8� .  42 ��0� /� *-���#,�#,�#!+��p� PM2.5 �$�+!.��+�(
�3.�H�*3' A��� .  2 A�if+ 72 ��0� )$.>(8� .  72 ��0�A��i��J"��1��= PM2.5 08H��-��>(8� .  
2 ��0��,!.�  9 /� &�3+A��� .  72 ��0� E��J"*-��/0�0��+#!+��p� PM2.5 >34+�(4��78!+A��A�$��D"
03-!.��+!.?��?+A��J74��J(.+ 1.5 � 2 ��0� /� *-����D-��"�1�-=�34��?+ (����-�� 3 ��0�/��>() Af+>H�
%&,��1$����� A�.03-#!+��p�� !!+E$,$( 

Hitchins /� *=  (2000) 0�-A-3$��1��=*-���#,�#,�#!+��p�A�����A��A�)$.0�-A-3$
��p�#��$ 0.015 � 0.697 E�*�!� ($,-.�*�78!+ scanning mobility particle sizer, SMPS) /� ��p�
#��$ 0.5 � 20 E�*�!� ($,-.�*�78!+ aerodynamic particle sizer, APS)  /� 0�-A-3$ PM2.5 ($,-.
�*�78!+ DustTrak) >H������D"03-!.��+ 7 A�$ >(8�(� . &��+A��i��0��+I �3� 034+/0� 15 A�if+ 375 
��0� J"-�� ��78!��J3$)$.0�+A��i����.3+A�$��D"03-!.��+*-���#,�#,�#!+��p�#��$ 0.015 �
0.697 E�*�!� >(8� . >�+%�6�-+ 100 � 150 ��0�A��i�� A �$�+*�f8+&�f8+#!+*-���#,�#,�
�?+��$>(80�-AJ""�1�-=>(8%��,�3"i�� (15 ��0�) ��78!��J3$#����3"i�� *-���#,�#,�A �$�+
*�f8+&�f8+>(8� . >�+ 50 � 100 ��0� /� ��78!��J3$A��A�$0�-A-3$E�.3+i��A E��J"/�-)�,����
�$�+#!+*-���#,�#,��3"� . >�+ �!�A���(4.3+J"-�� ��78!��J3$)$.0�+A��i����.3+A�$��D"
03-!.��+*-���#,�#,���p�#��$ 0.5 � 20 E�*�!� >(8� . >�+ 150  ��0�A��i�� *-���#,�#,�A 
�$�+�,!.�  60 #!+*-���#,�#,��?+��$>(80�-AJ""�1�-=>(8%��,�3"i�� /� ��78!��J3$)$.0�+A��
i����.3+A�$��D"03-!.��+��p� PM2.5 >(8� .  375 ��0� A �(*-���#,�#,��$�+�,!.�  75 /� ��78!��
J3$#����3"i�� ��p� PM2.5 >(8� . >�+ 375 ��0� *-���#,�#,�A �$�+�,!.�  65  ��78!�>(."�3"
� .  15 ��0� 

Roorda-Knape /� *=  (1997) nf�<�*-���#,�#,�#!+ PM10 PM2.5 NO2 black smoke /�  
benzene >(8A�$0��+I &��+A�� motorways )$.�H�&�$>(8� .  15, 115, 165 /�  305 ��0� J"-�� 
�#,�#,�#!+ NO2 /�  black smoke  �$�+!.��+�(�3.�H�*3'��78!� . >�+A��i���J18�#f4�/� 
/�-)�,�����$�+����/"" exponential /0�E��J"*-��/0�0��+#!+*-���#,�#,�#!+ PM10 PM2.5 
/�  benzene ��78!� . >�+&��+A��i���J18�#f4� 
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Guo /� *=  (2003)  >H����nf�<�*-���#,�#,�#!+��� pPAHs 16 6�1$ %�03-!.��+��p�
� !!+#��$��D��-�� 2.5 E�*�!� (PM2.5) /� ��D��-�� 10 E�*�!� (PM10) %���7!+m�!+�+%�6�-+
u$?&��- � &-��+�$7!�JunA1��.� �r 2000 if+�$7!��(��*� �r 2001 /� u$?�,!� %��$7!��1i���.� 
if+�$7!��1+&�*� �r 2001)$.>H������D"03-!.��+>(8 Hung Hom hf8+����03-/>�J74�>(8>(8�(A��A�
&��/��� /� >(8 Kwun Tony ����03-/>�J74�>(8>(8�(>34+.���o���1A���*,� >(8!.?�!�n3. /� !�0��&���� 
A��v����nf�<���� pPAHs %���p�#��$0��+�3� J"-�� ��-������� pPAHs A ��� �3"��p�#��$ 
PM2.5 /� J"*-���#,�#,�#!+��� pPAHs �(*���?+��$%�u$?&��-/� �(*��08H���$%�u$?�,!� >34+�(4
#f4��3"��AA3.e�.�!��6�� ���6 �,�+/""��r.� (washout effect) /� ���.�!.���.)$./�+ 
(photodegradation) /� J"-��*-���#,�#,��-�#!+ pPAHs >34+%���p�#��$ PM2.5 /�  PM10 >(8 
Hung Hom hf8+����J74�>(8>(8�(���A��A��(*���?+�-��>(8 Kwun Tony   

 
Chetwittayachan /� *=  (2002) nf�<�*-���#,�#,�#!+ pPAHs /� �� ��1�*-����(8.+

#!+ pPAHs %�!���n>(8�(v��� >"�3"��#e�J#!+���<.@ )$.>H����nf�<�%����+)0��(.- �� �>n
'(8��p� /� >(8���+�>J�&��*� �� �>nE>. %����+)0��(.->H����nf�<�%�6�-+ �$7!��1+&�*�/� 
�3�.�.� (u$?�,!�) �r 2000 /�  �$7!�����*� (u$?&��-) �r 2001 ��-�%����+�>J�&��*�
>H����nf�<�%� �$7!��(��*� (u$?�,!�) /� �$7!��1+&�*� (u$?��) �r 2001 A�$01$034+�*�78!+�7!#!+
>34+ 2 ��7!+ A 01$034+"�1�-=�1�i��/� "�1�-=J74�>(8>38-E� v����nf�<���78!�H�*��*-���#,�#,�#!+ 
pPAHs %�u$?�,!�#!+ 2 ��7!+���(."�>(."�3� J"-�� "�1�-=�1�i��*-���#,�#,��g�(8.#!+ pPAHs 
%����+�>J�&��*��?+�-��%����+)0��(.- %�>�+0�+#,��"�1�-=J74�>(8>38-E�*-���#,�#,��g�(8.#!+ 
pPAHs %�)0��(.-�?+�-�����+ �>J�&��*���D��,!.  ��78! ���(."�>(."�#,�#,�  pPAHs %�
���+�>J�&��*� >34+ 2 u$? J"-�� >(8*-���?+� $3"J74� *-���#,�#,��g�(8.#!+ pPAHs E��/0�0��+�3� 
/0�>(8� $3"*-���?+#!+!�*�� 4 634� *-���#,�#,��g�(8.#!+ pPAHs %�u$?���?+�-��u$?�,!� 
�!�A���(4.3+J"-�� �i"��>��#��$%&'� *-����D-��/� !�=&e?�1����03-/���H�*3'>(8�(v�0�!���
���(8.�/��+*-���#,�#,�#!+ pPAHs  

 
Oanh /� *=  (2000) nf�<����(."�>(." PAHs "�1�-=�1�i���3"J74�>(8&��+A��i�� E$,

nf�<������ A�.03-#!+ PAHs %�"��.���n"�1�-=J74�>(8 &��+A�����+�>J�&��*�E�>�+>1n
�&�7! 40 �1)���0� )$.034+!.?�"�i��J&�).o1� A3+&-3$�>��o��( /� 0�-A-3$ PAHs 18 6�1$ 
J"-�� benzo(ghi)perylene /�  coronene �(*-���#,�#,��?+ /� �(*-���#,�#,��J18�#f4���78!A�$��D"
03-!.��+%��,�3"i�� /�$+-������� A�.03-#!+ PAHs �(*-���3�J3�o@)$.0�+�3"���A��A� 
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Bi /� *=  (2005) nf�<������ A�.03-#!+ PAHs %���p�� !!+%��#0��7!+/� 6�">
#!+�� �>nA(� )$./"�+#��$��p����� <0.49   0.4 -0.95  0.95-1.5  1.5-3.0  3.0-7.2 /�  7.2-10  
E�*�!� )$.%6, cascade impactor flow rate 1.13 l/min J"-��"��.���n%��#0��7!+�(*-���#,�#,�
��p�� !!+ 129.9-362.7 µg/m3 /� 6�"> 175.9-201.1 µg/m3 J"-�� %��#0��7!+%��,�3"i�� 62% 
#!+ PAHs J"%���p�#��$��D��-�� 0.49 µm /�  ��1��= pPAHs �(*��!.?�%�6�-+ 48.3-148.6 ng/m3

Vasconcellos /� *=  (2003) nf�<�  PAHs 12 6�1$  (phenanthrene if+ 
benzo(ghi)peryrene) %��#0��7!+ Sao Paulo �� �>n"��h1� 3 A�$��D"03-!.��+ A�$��D"03-!.��+/�� 
Cidade Universitaria (CID) &��+A��i����.&�3� 2 �1)���0�����"�1�-=>(8�(���A��A�&��/��� >(8
�(.��J�&� >(8%6,/�z�)hm!� $(�h� /� �!>��!� "�1�-= (COT) ����"�1�-=J74�>(8�p� /� "�1�-= 
(AF) ������-�>,�.#!+�p� ����"�1�-=>(8E$,�3"v��� >"A���1A����#!+���<.@�,!.��� %�6�-+u$?
&��- AH��-� 41 03-!.��+ )$.��D"03-!.��+��p� TSP #��$��D��-�� 20 E�*�!� $,-. high volume air 
sampler ����� . �-�� 24 638-)�+ J"-�� ��� pPAHs "�1�-= CID �(*���>�� 3.10 ng/m3 "�1�-= AF 
�(*���>���3" 2.73 ng/m3 /� "�1�-= COT �(*���>�� 1.92 ng/m3 A��>34+ 3 A�$��D"03-!.��+�(��1��=
*-���#,�#,� pPAHs �,!.��78!+A�� �(��0�%�6�-+�-����D"03-!.��+ /� A�������D"03-!.��+>34+ 3 
A�$J"-���(*��!.?�%�� $3"08H���78!+A���(��0� /� A�����0�-A-3$J"-���*�78!+.�0@/�z�)hm!��(
��� PAHs 6�1$ pyrene chrysene /�  fluoranthene ��-� pyrene chrysene /�  
benzo(a)anthracene ��A���*�78!+.�0@/�z�)hm!� /� $(�h� 

Sakai /� *=  (2002) nf�<� pPAHs >(80�-A-3$)$.%6, PAS2000CE ���(."�>(."�3" 
*-���#,�#,���p� PM10 ��D"��p� PM10 )$.%6, DustTrack Model 8520 )$.��D"%�J74�>(80��+I �3� %�
!�*��/� �!�!�*�� �6�� &,!+>(8E���(����?""�&�(8 i��>(8�(���A��A�&��/��� >�+�>,� 6��
��7!+ >�+&�-+ ����0,� J"-��*-���3�J3�o@� &-��+ total PAHs %���p� PM10 /�  PAS  �(*��
�>���3" r= -0.014  ��78!+A��/&��+>(8>H������1$03-!.��+&���&��. /�  PAHs %���p� PM10 ��A��
/&��+�H���1$>(8&���&��. �6�� E�, i���&1� �z�ho���6�01 /� �*�78!+.�0@$(�h� /� �e�J>�+
o���6�01 (�6�� �� /�  land quality) Af+>H�%&,*-���#,�#,� pPAHs %���7!+%&'�I /0�0��+�3� 



����� 3
��	�
�������������

3.1 ������������������ 
�������������	�
��	����������
���������������� PAHs �� 3 #
���$ %���	& #
���$���

�'�'���� #
���$���(
�
��)	 ���#
���$���(*�%� �(+�,���	�
�-
��#����#	�
	
�������
�,. pPAHs #
���$��������0�
.�
��.�,.���.	&,�
��.�&�.1 ��	�&�.	�� 0������'�'�����-2�
�������,.�������������
�%334� BTS ���(
�
��)	�-2��������,.����������.�&�� ���
���(*�%��-2��������,.����-8�0�&.9��.�-2�(+:�����-
��#����# 0����	�	�
	
�������;� 3 
��	$� �+, 	�
	
���������������� ���	�
	
�������;������:.<�		�#��� �����	�	�

	
�������#
���$0�
.�
��.��	�&�.	�� 

3.1.1 �������������������������� �� 
3.1.1.1 ����'�'���� 	��)���'��	?#���,�&�.������ 3 �'� -
�	,#����#
���$;��@��@��

�����
�%334������(
�0��. )���0
.�
����
���	
�A#
�)�
B'
	�� ���-4,���#�'���**�$%3
�
��
��	�,	��� (��.D�(��� 3.1) 0�����	�
�	?#���,�&�.�&,��+�,.��,� 24 @���0�. �-2����� 7 ��� 
0���#&.	�
�	?#���,�&�.�-2� 2 I�J �+, I�JK� (12-18 	������ 2547) ��� I�J���.K� (5-12 ����� 
2548) ��	$��,.��&���'��	?#���,�&�. �-2���.��:

D�(��� 3.1 �'��	?#���,�&�.����������'�'����#
���$�����
�%334�(
�0��. 

.�
���	
�A �����	�,	��� 

���!����

��.��������"

BTS ���&'�(
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1) �'���� 1 �-2�#
���$;�������
�%334� BTS �����(
�0��. �����,���
;	������.
�-2�,���
(�$�@�A�J.��:. 2 KOP.��� (H1:H2:W1:W2 = 9 : 9 :14 : 14) ��.D�(��� 3.2 

D�(��� 3.2 ��	$��'��	?#���,�&�.#
���$;��@��@�������
�%334� �����(
�0��. 
2) �'���� 2 #
���$;��
�.
�%334� BTS %�&�������
�%334� #
���$)���0
.�
��� 

�
���	
�A#
�)�
B'
	�� ��,���
(�$�@�A�J. 1 KOP.��� (H1:H2:W1:W2 = 0 : 9 :14 : 8.6)  ��.D�(��� 3.3 

D�(��� 3.3 ��	$��'��	?#���,�&�.#
���$;��
�.
�%334� #
���$)���0
.�
����
���	
�A#
�)�
B'
	�� 

3) �'���� 3 #
���$;��
�.
�%334� BTS %�&�������
�%334� BTS ����-2�#
���$
-4,���#�'���**�$%3�
��
��	�,	��� ����	$��-2������	 ���#
���$;	������.%�&��,���

(�$�@�A�J. (H1:H2:W1:W2 = 0 : 0 :14 : 8.6)  ��.D�(��� 3.4  
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D�(��� 3.4 ��	$��'��	?#���,�&�.#
���$;��
�.
�%334� #
���$��	�,	��� 

3.1.1.2 ���(
�
��)	 	��)���'��	?#���,�&�.������ 3 �'� -
�	,#����#
���$
�����	.�����
W��,'���)	

� )���0
.�
����������������� ���-4,���#�'���**�$%3
�
��
�����	��	@�� 0�����	�
�	?#���,�&�.�&,��+�,.��,� 24 @���0�. �-2����� 7 ��� ;�@&�.I�JK� 
(������ 29 	��������. 6 �'���� 2547) ��� I�J���.K� (18 X 25 ����� 2548) ��	$��,.��&��
�'��	?#���,�&�. �-2���.��:

D�(��� 3.5 �'��	?#���,�&�.���������(
�
��)	 #
���$��,. 

.�������������� �����	��	@�� 

��.)��)�

������*��

)�!.
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1) �'���� 1 #
���$;����.�&�� ��,���
;	������.�-2�,���
�J.��:. 2 KOP.��� �	?#
���,�&�.#
���$)��������	.�����
W��,'���)	

� (H1:H2:W1:W2 = 9:12:27.6:27.6) ��.D�(��� 3.6 

D�(��� 3.6 ��	$��'��	?#���,�&�.#
���$;����.�&�� #
���$)��������	.�����
W��,'���)	

� 

2) �'���� 2 #
���$;����.�&�� ��,���
 1 KOP.��� #
���$)���0
.�
���������
�������� (H1:H2:W1:W2 = 0 : 0 :17.7 : 8.25) ��.D�(��� 3.7 

D�(��� 3.7 ��	$��'��	?#���,�&�.#
���$;����.�&�� #
���$)���0
.�
����������������� 

3) �'���� 3 #
���$;����.�&�� %�&��,���
�J.,�J&#
���$-4,���#�'���**�$%3
�
��
��	��	@�� 9��.�-2������	 (H1:H2:W1:W2 = 0 : 0 :32 :32)  ��.D�(��� 3.8 
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D�(��� 3.8 ��	$��'��	?#���,�&�.#
���$;����.�&�� #
���$�����	��	@�� 

3.1.2 �����������������������������(,����� �� 
3.1.2.1 ����'�'���� #
���$,'�����#*���
� �	?#��,�J��-2�
������� 1 ��-��)A

	��)���'��	?#���,�&�.������ 4 �'� ���
�����,�	�&� 5 ���
 75  150 ��� 225 ���
 0���	?#;� 2 
I�J �+, ;�I�JK� (������ 20-27 	������ 2547) ���I�J���.K� (18 X 25 ������ 2548) ��	$��'�
�	?#���,�&�.���.��.D�(��� 3.9 

D�(��� 3.9 ��	$��'��	?#���,�&�.#
���$#
���$,'�����#*���
� 

3.1.2.2 ���(
�
��)	#
���$ 

.�������������� �	?#��,�J��-2�
������� 
1 ��-��)A 	��)���'��	?#���,�&�.������ 4 �'� ���
�����,�	�&� 5 ���
 75  150 ��� 225 ���
 �	?#
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���,�&�.;� 2 I�J �+,;�I�JK� (������ 12-18 �'���� 2547) ���I�J���.K� (3 X 10 (ID��� 2548) 
��	$��'��	?#���,�&�.���.��.D�(��� 3.10 

 

D�(��� 3.10 ��	$��'��	?#���,�&�.#
���$ 

.�������������� 

3.1.2.3 ���(*�%� �'Y��.	
$A�)���������#
���$�$����������
A �	?#��,�J��-2�

������� 1 ��-��)A	��)���'��	?#���,�&�.������ 4 �'� ���
�����,�	�&� 5 ���
 75 150 ��� 225 
���
 �	?#���,�&�.;�I�JK� (������ 30 �'���� ��. 6 (I���	��� 2547) ���I�J���.K� (27 ������ X
3 ����� 2548) ��	$��'��	?#���,�&�.���.��.D�(��� 3.11 

D�(��� 3.11 ��	$��'��	?#���,�&�.#
���$ �'Y��.	
$A�)��������� 
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3.1.3 ������������������������-����� &.�()�/�( ������0�(��� 3 �1
 
	�
�	?#��,�J��-
��#����#	�
	
��������,.��
#
���$�����0�
.�
��.�,.���

��	�&�.	�� 3 �'� 0���	?#���,�&�.;�@&�.���������	�� �-2�
������� 1 ��-��)A �	?#���,�&�.;�I�JK� 
(������ 22-29 (I���	��� 2547) ���I�J���.K� (������ 25 �����-1 (ID��� 2548) (+:�����	?#���,�&�.
%��	��)��%�� 3 �'� �+, ����'�'����#
���$;��@��@�������
�%334������(
�0��. (D�(��� 3.1)  
���(
�
��)	 #
���$�����	.�����
W��,'���)	

� (D�(��� 3.4) ������(*�%�#
���$�$�
���������
A �'Y��.	
$A�)��������� (D�(��� 3.12) 

D�(��� 3.12 ��	$��'��	?#���,�&�.#
���$ �'Y��.	
$A�)��������� 

3.2 .���!(��!�2�!13��-" 
3.2.1 .���!(��!��
.���'/�'/� pPAHs 

��
+�,.�+,���;@����)
�#��� pPAHs �+, Photoelectric aerosol sensor (PAS2000CE) 
(D�(��� 3.13) �-2���
+�,.�+,����
��)�������������,.��
 PAHs ����J�9�##�,�'D�������,� 
(Particle X bound PAHs, pPAHs) �������
��
���������������� $ �����
�. �)������)
�#
�
�����������������,. PAHs ������.�,0
����	��:.��& 3 �.��:�%- ����
����� PAHs ����J�9�#
#�,�'D����������j&���J��A	��.-
���$ 1 µm ��
+�,.�����.��0��)��		�
��	����,.
,���?	�
,��,.��
#�,'�D��0��(��..����. )��		�
���.���,.��
+�,.����
��
'-%��
��.�&,%-��:

- Eximer lamp ;@��-2��)�&.	������
�.���J����������������J. )�,��J	#

�',�J&;�
@&,.�&�.
�)�&�. concentrate wall ������+,#���� krypton ���0#
��� (��..����.��� 6.0 eV ����
�����+�� 207 nm. �,. uv-eximer lamp ;���
+�,. �&.j�;)�,�'D������J�9�#��
 PAHs -�&,� 
photoelectron ,,	�� ��
-
�	,# PAHs �������
��J	%,,,�%�9A%�� 0�� lamp ��:�%�����.;�
D�(��� 3.14 



38

- ��
 PAHs ����J	�J�9�##�,�'D����-�&,�,���?	�
,�,,	�� ,�'D������J�9�# PAHs 
���	��-
��'#�	 �����%)�j&������%-;��&��-
�	,#�,.@�:�	
,. (filter component) �&��
,���?	�
,����J		�����,,	D��;�)�,�����������&�.��	�A 

- -
��'#�	�,.,�'D����
��,�J&#� filter element ���,�J&D��;���
+�,.�+,���-
��'
%334� (electrometer) 9��.���,�J&	�#������	
���%334� (faraday cage) ��**�$����	����:���	
	
���%334���:%���J	����# (calibrate) 	�#�������������:.)���,.��
 PAHs ������.��:���.�-
j�
,,	��;�
J-�,.�������������:.)���,.��
 PAHs 0���&��-
�	,#D��;���
+�,. PAS2000CE
���.��.D�(��� 3.15 

- ��
+�,.��-Ou�,�	�� ���,��
�	�
%)� 1 ���
/����0��-
���$ 
	
$����,�'D�������������&�	�� ��&%�&����
 PAHs �@&� (�	K'w� ,�'D���	�+, ��
+�,.��

%�&����
�����&�-
��'%�� ��+�,.��		�
���,# photoemission �,.,�'D������	����		�
�j�%)�� 
,�'D�����%�&��	�
)&,)'��������
 PAHs ��%�&�	�� photoemit ���
���#(��..��0-
�,� 4.9 eV 
�,	��	��: aerosol photoemission (APE) 	?%�&����
��
�����%��;�,�'D�����-	��'����� aliphatic 

�&�������.,,	�����-2��&��<�����,.	�
��� 6 �
�:.�'����� 	�
�������
���+,	
@&�.�����&�. 1 �,.	�

��.��j�%�� �+, 10  20  30  60 ��� 120 ������ 9��.;�	�
��	���:��+,		�

���.j�	�
�������'	1 120 ������ �&�������%�����J	�	?#%��;�)�&������������,�J&;���
+�,. (internal 
memory) ���j�����	?#%�����J	-4,�����%-��.��
+�,.�,�(����,
A ��,�J����-
�	x;���
+�,.��

��.���-2��������������:.)���,. PAHs ;�)�&�� ��0�	
���&,�J	#��	A���
 (ng/m3)
(EcoChem Analytics, 1999) 

 

D�(��� 3.13 ��
+�,. PAS2000CE                    D�(��� 3.14 PAHs �������
��J	%,,,�%�9A 



39

D�(��� 3.15 �&��-
�	,#D��;���
+�,. PAS2000CE (EcoChem Analytics, 1999) 
 

3.2.2 .���!(��!���9*/�:����!�0�(;1<� �2������
3����-;1<� 
1) )�������	K'w� Cascade impactor 9��.����������
�;�	�
�	?#���,�&�. ��������	

�����,.K'w�������?		�&� 2.5 %��
,� (PM2.5) ���K'w���������� 2.5 - 10 %��
,� (PM10-2.5)
�&��-
�	,#D��;����.��.D�(��� 3.16 ���)�������	K'w� ���.��.D�(��� 3.17 9��.;@��&,	�#
��
+�,.�J�,�	��@���������#'��� Personal air samplers (Gillien) (���.��.D�(��� 3.18)  	��)��
,��
�	�
%)��,.��
+�,.�J�,�	����� 1.7 ���
/���� 0��;@� ��
+�,.-
�#,��
�	�
%)�,�	�� 
(Calibrator) (D�(��� 3.19) 0����
+�,.-
�#,��
�	�
%)����;@��+, Gillian Filibrator-2 Calibration 
system �,.#
��� Sensidyne 9��.���,��
�	�
%)��,.,�	����:����	�
�����	K'w������&�.1 �J&
	
���	
,.���#

�'%��D��;�)�������	K'w�

2) 	
���	
,.���;@�;�	�
������
�:.��:�+, PTFE (Polytetrafluoroethylene) ��������
j&���J��A	��. 35 mm poresize 3 µm ��� ��������j&���J��A	��. 20 mm poresize 0.5 µm

3) ��
+�,.@��.�:��)��	�##����������������� 6 ����)�&. METLER UMT5 with 0.1 µg
sensitivity  ��.D�(��� 3.120 ���	�'&�)�,.-x�#���	�
���.�����,�����,�	�� Kw���'$D�(���.�����,�
���)�,.-x�#���	�
 	
���#�'���(� 9��.j&��	�
�,#����#	�#�'���:��)��	���
W������ 

4) )�,.��#�'�����@+:����,'$)DJ�� (Controlled room) ;@����)
�#��#�'�����@+:� 
���,'$)DJ���,.	
���	
,.	&,����)��.�	?#���,�&�. ��,'-	
$A���,'$)DJ���������@+:� 
(Thermo-hygrometer) ����)?�@����� 0��,'$)DJ��%�&�	�� 23 ± 2°c �������@+:����(��BA%�&�	�� 40 ± 
5% RH (EPA requirement: mean RH = 30-40 ± 5% RH and Temp = 20-23 ± 2°c)  

5) ��
+�,.�J�����@+:�D��;�)�,. (Dehumidifier) ;@����)
�#�J�����@+:�D��;�)�,.@��.
	
���	
,.�(+�,
�	������#�'�����@+:�D��;�)�,. 

6) ���#(�����	;@����)
�#;�&	
���	
,. 
7) �����#-�	�#� (Forceps) @������+,#���� Teflon ;@����)
�#��#	
���	
,. 
8) �'.�+,@��� Antistatic gloves ;@������+�,��#	
���	
,. 
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D�(��� 3.16 	�
-
�	,#@�:��&��D��;� Cascade Impactor (��
��(?* ������(
, 2546) 
 

D�(��� 3.17 Cascade impactor                                      D�(��� 3.18 Personal air samplers 
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D�(��� 3.19 ��
+�,.-
�#,��
�	�
%)� D�(��� 3.20 ��
+�,.@��.�:��)��	������ 6 ����)�&.

3.2.3 .���!(��!��.���="3����-)�� PAHs 9�;1<�
��
+�,.�+,����
��)A-
���$��
 PAHs ;�K'w� ���)
�#	�
��	��
�:.��: �+, ��
+�,. Gas 

Chromatography �&,	�# Mass Spectrometer (GC/MS) 0��	�
�������:;@� Gas Chromatography 
'&� 
6890 �,. Hewlett X Packard �&,	�# Mass Spectrometer 
'&� HP 5973 ����&,	�#@'�;�&���,�&�.
�##,��0����� (auto sampler) 
'&� HP 6890 ���.��.D�(��� 3.21 ��������:. capillary column DB-
5MS ������������ 60 m  ��������j&���J��A	��.D��;� 0.32mm  �������)���,.38��A
�,.�)�� (film thickness) 1µm 0�� column ��������	���,.,'$)DJ��;@�.�� 350ºc  j���0��#
��� 
�� �,��A ��#�#���J %9�,���38� (J&W Scientific) ��
+�,. GC/MS %��
�#����,�'��
��)A��	D����@�
���������
A���.�����,� �$����������
A �)����������	�
����
A 

D�(��� 3.21 GC/MS ��� auto sampler 
 

3.2.4 .���!(��!������
)?��!����&
������!1�1���������9�������� (On-site meteorology) 
���	�
�
�����(�
�����,
A�&�.1 ����@'���
+�,.�+,��.���.;���
�.��� 3.1 ����	�
����## 

on-line 0���	?#���,�&�.�##�&,��+�,.�'	 5 ���� ��,� 24 @���0�. ;�@&�.�����	�#	�
�
����� 
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pPAHs 0��,'-	
$A���;@��+, @'� Met-one (D�(��� 3.22 	) 0����,�J�����
�����%�����	?#,�J&;� 
Datalogger (D�(��� 3.22 �) ������,�J��J	�&���J&��
+�,.�,�(����,
A 

��
�.��� 3.1 (�
�����,
A��.,'�'��������������
+�,.�+,���;@��
�����

(�
�����,
A ��
+�,.�+,�
����� ��	$���,�J�/)�&����� )�&�����
Temperature / 
 Relative humidity 

Temp /RH sensor  
(P/N 083D-1) 

�'	 1 5 �����&,��+�,. Temp. : ºc 
RH      :  % 

Atmospheric pressure Barometric pressure sensors �'	 1 5 �����&,��+�,. mmHg 
Solar radiation Pyranometer �'	 1 5 �����&,��+�,. W/m3

Wind speed &  
Wind direction 

Wind monitor  
(Model 05103-16B) 

�'	 1 5 �����&,��+�,. WS  : m/s 
WD : 16 ���*

)����)�' : ��� 16 ��� %���	& N, S, E, W, NE, SE, SW, NW, NNE, ENE, ESE, SSE, SSW, WSW, WNW ��� NNW 
 

(	) (�)
D�(��� 3.22 ��
+�,.�+,�����.,'�'��������� (Met-one) (	) ��� Datalogger (�)

3.2.5 .���!(��!�:�'/!�O2�������� 
	�
�	?#���,�&�.��,�J�	�
�
��
0��#����	j&��@'�����0, 9��.-
�	,#���� ��
+�,.#����	

����0, ���� 0�?�#'� 	��,.����0, (D�(��� 23) 0��#����	D�(	�
�
��
#�����'�'���� (
�
��)	 
���(*�%���:. 2 KOP. ;��'	 10 ���� �,.��&��@���0�.��,� 24 @���0�.����&,	�� ��	�
�
����#
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-
���$�
��
���-
��D��,.���(�)�� 9��.	�
�
����#-
���$�
��
��;@���
+�,.��# 
(counters)  0��	�
��	���:%�������	@����,.���(�)��,,	�-2� 6 -
��D� %���	& 

1) 
������,��
+�,. 9��.�-2����(�)�����;@��@+:,�(��.-
��D� Liquid Petroleum Gas (LPG) 
2) 
���	
������A (motorcylcle) 9��.�-2����(�)�����;@��:�����-
��D� Gasoline 
3) 
����A�&��#'��� 9��.	�
���.���,.��
+�,.���A���,�J&;�-
��D� Light-duty gasoline 
4) 
���?	9�� 9��.�-2����(�)�����;@��@+:,�(��.-
��D� LPG  
5) 
�#

�'	������?	 4 ��, - 
��J� (pickup & van) 9��.	�
���.���,.��
+�,.���A���,�J&;�

-
��D� Light-duty diesel 
6) 
�#

�'	����;)*&-
�0����
-
������.���%�&-
������. (bus & truck) 9��.	�


���.���,.��
+�,.���A���,�J&;�-
��D� Heavy-duty diesel 
 

D�(��� 3.23 @'�����0, ���D�(#����	j&��@'�����0, 

3.3 ��	����
������������� 
3.3.1 '������������
2!( 

1) �
���,	��
����	������,.	�#.�������
2) ��+,	(+:������	� (�����������������:.<�		�#���)
3) ���	�
��	���
+�,.�+, Realtime Monitor PAS2000CE  (
�,���:.���	�
���,.;@�

��
+�,.�+,���-
�#����#��
+�,.�+,9��.�������� 4 ��
+�,. �(+�,(���
$��������(��BA�,.��
+�,.�+, 0��
���	�
�	?#���,�&�.�##�&,��+�,.�'	 2 ���� �-2����� 24 @���0�. 

4) ��
���	
���	
,.@��� PTFE ��������j&���J��A	��. 35 ��� 20 ��������
 �����
����
J(
'� 0.5 ��� 3 %��
,� ��������# �(+�,;@��	?#���,�&�.0����
+�,. personal air pump 9��.��
��:��,���.��:

- ���������,��	
���	
,. PTFE ������
�����,���
��A dichloromethane 
(DCM) ������;)��)�.;��J��J�����@+:� (decicator) �����9���	���� ���)
�#�J�����@+:�#

�',�J& 0��
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D��;���9�����,
A������@+:����(��BA 40 ± 5%RH ���,'$)DJ�� 23 ± 2°c ��+�,�
# 3 ��� )
+,��
�:��)��	�.��� 

- ���	
�����@��.�:��)��	������
+�,.@��.�:��)��	�##����������������� 6 ����)�&. 
(Microbalance) METLER UMT5 0��	�
@��. jJ�@��.��
����'.�+,���
,.����-4,.	��%334������(+�,
%�&;)�
#	���:��)��	�,.	
���	
,. �$�������	�
@��.	&,����)��.	�
@��.�:��)��		
���
	
,.�'	�
�:.����,.@��.�:��)��	�'���:��)��	���
W�� 100 ��� 200 	
�� ��������# ������	
���
	
,. blank ����	?#%��;��J���9�����,
A��@��. ��	��:�@��.�:��)��		
���	
,.��������%-�	?#���,�&�. 3 
�
�:. �(+�,)��&��<���� #����	�&��:��)��		
���	
,.	&,�	�
�	?#���,�&�. (pre-weighting) �������%-
;�&���#(�����	-4,.	��	�
-��-��,�-8�K�;)�����(
�,.;@�.�� 

3.3.2 '���
���������
2!( 
3.3.2.1 	�
�	?#��,�J���������� (I�JK� ���I�J���.)

(+:�����	?#���,�&�.
1) 
������'�'���� 	��)���'��	?#���,�&�.������ 3 �'� �	?#���,�&�.�-2�


������� 1 ��-��)A 
- �'���� 1 #
���$;��@��@�������
�%334� (;�������
�%334�(
�0��. ��,���


�J.��:. 2 KOP.���)
- �'���� 2 #
���$;��
�.
�%334� %�&��@��@���,.�����
�%334� ()���0
.�
���

�
���	
�A#
�)�
B'
	�� ��,���
�J.��:. 2 KOP.���)
- �'���� 3 #
���$;��
�.
�%334� %�&��@��@���,.�����
�%334� (-4,���#�'�

��**�$%3�
��
��	�,	��� %�&��,���
�J.)
2) 
�����(
�
��)	 	��)���'��	?#���,�&�.������ 3 �'� �	?#���,�&�.�-2�


������� 1 ��-��)A 
- �'���� 1 #
���$;����.�&�� ��,���
�J.��:. 2 KOP.��� (�����	.�����
W��

,'���)	

�)
- �'���� 2 #
���$;����.�&�� ��,���
KOP.����� (0
.�
�����������������)
- �'���� 3 #
���$;����.�&�� %�&��,���
�J.0��
,# (-4,���#�'���**�$%3�
��
���

��	��	@��)
	�
�	?#��,�J�
1) �	?#��,�J� pPAHs 0���
�����-
���$�����������
���,.��
 pPAHs 

�##�&,��+�,.������
+�,. Photoelectric aerosol sensor (PAS2000CE) �'	 2 ���� 
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2) �	?#��,�J�,'�'��������� 
�)�&�.	�
�	?#��,�J� pPAHs 0���	?#��,�J������.
��������
?��� ,'$)DJ�� ����@+:����(��BA �������������. ����@'� Met-one �	?#���,�&�.
�##�&,��+�,.�'	 5 ���� ��,� 24 @���0�. �&����,�J�-
���$K�%���,��,�J���		
�,'�'��������� 

3) �	?#��,�J�	�
�
��
 #����		�
�
��
0��;@�@'� VDO #����		�
�
��
 0��
#����	D�(�
��
 10 ���� �,.�'	1 @���0�.�-2�
������� 24 @���0�.��,�
�������	�
�	?#
���,�&�. �����,�J����%������#-
���$
�9��.�����	@���
�,,	�-2� 6 -
��D� 

4) �	?#���,�&�.K'w���,,.���� 2.5-10 %��
,� ���������?		�&� 2.5 %��
,� 
�-2����� 24 @���0�. �&,	�
�	?#)���.�
�:. 0���	?#���#
���$�'��	?#
������'�'������:. 3 �'��	?# 
;�@&�.���������	��	�#	�
�
����� pPAHs 0��;@���
+�,. personal air pump 9��.�����������,�&�.
K'w���&������0��
���-2� 21 ���,�&�. (
�����,�&�.��:.)�� 42 ���,�&�.) ������,�&�.K'w�����
��)A
)�@������-
���$ PAHs 0����B���.���� ������j����-
��#����#	�#�&�������������,. pPAHs ���
�
��������� PAS ���)
�#��:��,�	�
;@���
+�,. personal air pump ����.��:

- ���	
���	
,.;�& Cascade Impactor 
- -
�#����#�����J	��,.�,.��
+�,.�J�,�	�� 0����,.���	�
-
�#����#����

�J	��,.	&,����)��.	�
�	?#���,�&�.�'	�
�:. 0��;�	�
-
�#����#��:��,.��,'-	
$A;�	�
�	?#
���,�&�.�+, Personal Air Sampler �&,	�# Cascade Impactor (
�,�	�#	
���	
,.;���	$�
�����	�#	�
�	?#���,�&�.,�	���
�.�'	-
�	�
 	�
-
�#����#�����J	��,.�,.,��
�	�
%)��,.
,�	����
���,�&�.��,� 3 �
�:. 0��	�
������
�:.��:;@�,��
�	�
%)��,.,�	�� 1.7 l/min ������.
�����$)��&��<����;���&��@'� 

- #����	,��
�	�
%)� �����������
���������
+�,. 
- �	?#���,�&�.���
#����������.�� 
- ���,��
�	�
%)��,.��
+�,.�+,)��.�	?#���,�&�. ����������)�'�������
+�,. 

3.3.2.2 	�
�	?#��,�J���������:.<�		�#��� 	��)���'��	?#���,�&�.������ 4 �'� ���

�����,�	�&� 5 ���
 75  150 ��� 225 ���
 ��	��� (I�JK� ���I�J���.)

(+:�����	?#���,�&�.
1) ����'�'���� #
���$,'�����#*���
� 0���	?#��,�J��-2�
������� 1 ��-��)A 
2) ���(
�
��)	 #
���$ 

.�������������� 0���	?#��,�J��-2�
������� 

1 ��-��)A 
3) ���(*�%� �'Y��.	
$A�)���������#
���$�$����������
A 0���	?#

��,�J��-2�
������� 1 ��-��)A 
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	�
�	?#��,�J�
	�
�	?#��,�J� pPAHs ����D�(��.,'�'��������� �������	�
�@&������	�#��B�	�


�	?#;�)����, 3.2.2.1 	�
�	?#��,�J� (1) ��� (2) �,	��	��:���	�
�	?#���,�&�.K'w���,,.;�(+:����
#
���$,'�����#*���
� �����B����,B�#��;�)����, 3.2.2.1 	�
�	?#��,�J�(4)  9��.�����������,�&�.K'w�
��&�������-2� 28 ���,�&�. (
�����,�&�.��:.)�� 56 ���,�&�.)

3.3.2.3 	�
�	?#��,�J��-
��#����#���0�
.�
��.�,.��� 3 ��	$� 0���	?#;�
@&�.���������	�� 0���	?#��,�J��-2�
������� 1 ��-��)A (I�JK� ���I�J���.)

1) (+:�����	?#���,�&�.	��)���'��	?# 3 ��	$� �+, �����
�%334�(
�0��. 
�����	.�����
W��,'���)	

� ����'Y��.	
$A�)���������#
���$�$����������
A 

2) ���	�
�	?#��,�J� pPAHs 0���������	�
�@&������	�#���,B�#��;�)����, 
3.2.2.1 	�
�	?#��,�J� (1)   

��	��:��,�	�
���,.��:.)������
��
'-�-2���
�.	�
�	?#��,�J� K'w���,,. 
pPAHs ,'�'��������� ����
��
 ��.��
�.��� 3.2 

 

��
�.��� 3.2 �
'-	�
�	?#���,�&�. pPAHs K'w���,,. ,'�'��������� ���	�
�
��
 
	�
��	� ������� �/�/- pPAHs K'w���,,. ,'�'��������� �
��
 

12-18 	.�. 2547 (K�) x x x x
	
���������� 
������ (�'�'����)

(
�0��. 


.�
���	
�A 
��	�,	��� 5-12 ��.�. 2548 (���.K�) x - x x

29 	.�.- 6 �.�. 2547 (K�) x - x x
	
���������� 

������ ((
�
��6)

��,.


.�������������� 
��	��	@�� 18X 25��.�. 2548 (���.K�) x - x x

20-27  	.�. 2547 (K�) x x x -	�
	
����������
�����:.<�		�#���

(�'�'����)
,'�����#*���
� 

18 X 25 ��.�. 2548 (���.K�) x - x -

12-18 �.�. 2547(K�) x - x -	�
	
����������
�����:.<�		�#���

((
�
��6)


.�������������� 

3 X 10 (.�. 2548(���.K�) x - x -

30 �.�. - 5 (.�. 2547 (K�) x - x -	�
	
����������
�����:.<�		�#���

((*�%�)
�'Y��.	
$A�)��������� 

27 ��.�.X2 ��.�. 2548 (���.K�) x - x -

22-29 �.�. 2547 (K�) x - x x*	�
	
�������
#
���$����� 0�
.�
��.
�����	�&�.	�� 

��,.
(
�0��. 

�'Y��.	
$A�)��������� 25 ��.�.-1 (.�. 2548 (���.K�) x - x x*

)����)�' : ��*��	$A * ����'�����,.���,�	
 )�����. �	?#��,�J��
��
#
���$�'Y��.	
$A�)��������� 
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3.3.2.4 	�
)�-
���$�����������K'w� 
1) ���	
���	
,.����	?#���,�&�.�������	?#D��;��J��J�����@+:� (decicator) ���

��9���	���� 0���	?#D��;���9�����,
A 3 ��� )
+,���:��)��	�.��� ���@��.������
+�,.@��.������ 6 
����)�&. (Microbalance) 	�
@��.�:��)��	0���
��������'���:��)��	���
W�� 100 ��� 200 	
�� 
��������# ������	
���	
,. blank ����	?#%��;��J���9�����,
A ��@��.�:��)��	 �������@��.�:��)��	
	
���	
,.����	?#���,�&�.������@��.������ 3 9:�� �(+�,)��&��<���� #����	�&��:��)��		
���	
,.
)��.	�
�	?#���,�&�. (post-weighting) �(+�,����
��)A���,�&�.K'w���,,.������?	 9��.����
������$
0�� 

-
���$K'w� PM2.5 PM10-2.5 ��� PM10 )�%����	�J�
 

Pre-weight = (@��.�
�:.��� 1 + @��.�
�:.��� 2+ @��.�
�:.��� 3) / 3 
 

Post-weight = (@��.�
�:.��� 1 + @��.�
�:.��� 2+ @��.�
�:.��� 3) / 3 
 

�:��)��	K'w� (%�0�
	
��) = �:��)��		
���	
,.)��.�	?#���,�&�. X 	&,��	?#���,�&�. 

-
���$K'w� (µg/m3) = �:��)��	K'w� (µg) ��	�
 3.1 
 -
����
,�	�� (m3)

-
���$K'w� PM10 (µg/m3) = -
���$K'w� PM2.5 + PM10-2.5 ��	�
 3.2 
 

ratio PM2.5 / PM10 = PM 2.5/PM10 ��	�
 3.3 
 
2) )��.��	@��.�:��)��		
���	
,. post-weighting ���� ���	
��� foil ��)'��

���,�&�.�(+�,-4,.	����.,�����A ���������	?#;��J���?����,'$)DJ������	�&� 0°c  
 

3.3.2.5 	�
����
��)A���,�&�.��.���� �(+�,)�@������������������,.��
 PAHs 
	�
����
��)A��.����0��;@� ��
+�,. GC/MS ��:��,�	�
��:.,'$)DJ���,. oven 

�(+�,	�
����
��)A�+, ��:���� 1 ��:.,'$)DJ���
��������� 50ºc �-2�������� 1 ���� ��:���� 2 �(���,'$)DJ���-2� 
100ºc ����,��
�	�
�(�����:� 20ºc/min  ��:���� 3 �(���,'$)DJ���-2� 290ºc ����,��
�	�
�(�����:� 3ºc/min 
����.���,'$)DJ����:%��,�	 111 ���� 
������;�	�
����
��)A )���.���,�&�. 177.83 ���� 	�

����
��)A;@� Helium ���������#
��'�B����		�&� 99.995% �-2� carrier gas 0��,��
�	�
%)��,.	��9 
1 ml/min ���)
�#	�
<�����,�&�.������
+�,.;@� auto-sampler 0��-
����
���;@�<��������
+�,. GC/MS 
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�+,��� 1.0 ��� 2.0 µl 9��.;��#+:,.���;@������� SCAN mode �(+�,)� Retention time �,.��
�����
���
W�� PAHs 

1) 	�
���	
�3���
W�� (Standard Curve) 
j���		�
)��D�������)����� 0��;@���
��������
W�� PAHs Mix Standard 

16 @��� ��� Internal Standard Mix 6 @��� ����
����.�-2� Chromatogram  ��.D�(��� 3.24 ��� �� 
retention time  �,.��
���
W�� PAHs ��.���.;���
�.��� 3.3   

 

1 1,4 dichlorobenzene-d4  2 nap
6 acenapthene  7 flu
11 fluoranthene   12 py
16 benzo(b)fluoranthene  17 ben
21 dibenz(a,h)anthracene   22 Be
 
D�(��� 3.24 Chromatograme 

Standard Mix 6 @

1*

9
10

16 17 18 19*
hthalene-d8    3 naphthalene  4 
orene     8 phenanthrene-d10  9 
rene    13 benzo(a)anthracene   14
zo(k)fluoranthene  18 benzo(a)pyrene  19

nzo(g,h,i)pyrylene 

�,.��
��������
W�� PAHs M
���

2*

3

6

13 

14*
acenaphthylene    5
phenanthrene   1

 chrysene-d12   1
 perylene-d12   2

ix Standard 16

4
5*

15

20 21
7

8*
11 12
 acenapthene-d10 
0 anthracene  
5 chrysene 19 
0 indeno(1,2,3-cd)pyrene 

 @��� ��� Internal 

22
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��
�.��� 3.3 retention time �,. PAHs Mix Standard 16 @��� ��� Internal Standard Mix 6 @���

)�� PAHs RT  (min) 
PAHs Mix Standard 
naphthalene 27.74 
acenaphthylene 40.94 
acenapthene 42.42 
fluorene 46.97 
phenanthrene  55.54 
anthracene 55.95 
fluoranthene 66.16 
pyrene 68.27 
benzo(a)anthracene 82.54 
chrysene 83.12 
benzo(b)fluoranthene 104.74 
benzo(k)fluoranthene 105.49 
benzo(a)pyrene 114.22 
indeno(1,2,3-cd)pyrene 158.54 
dibenz(a,h)anthracene 160.31 
benzo(g,h,i)pyrylene 171.91 
Internal Standard Mix 
1,4 dichlorobenzene-d4 18.95 
naphthalene-d8 27.57 
acenapthene-d10 42.14 
phenanthrene -d10 55.32 
chrysene-d12 82.72 
perylene-d12 116.06 

;�	�
����
��)A��
 PAHs 16 @��� ��+�,.��	;��#+:,.���;@������� SCAN mode 
�(+�,)� Retention time �,.��
 PAHs ��&;�	�
����
��)A)�@������-
���$�,.��
���,�&�. ;@�
������ Selected-ion monitoring (SIM mode) 0����+,	 ion fragments ���;@��
�������
 PAHs 
@����&�.1 ��.���.;���
�.��� 3.4  
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��
�.��� 3.4 ��	$� ion fragmentation �,. PAHs Mix Standard ��� Internal Standard Mix 

m/z )�� PAHs *��!�0!
Primary ion Secondary ion 

PAHs Mix Standard 
naphthalene Nap 128 102 

acenaphthylene Acy 152 151 
acenapthene Ace 153 154 

fluorene Flu 166 165 
phenanthrene Phe 178 152 

anthracene Anth 178 152 
fluoranthene Fluor 202 101 

pyrene Pyr 202 101 
benzo(a)anthracene BaA 228 114 

chrysene Chry 228 113 
benzo(b)fluoranthene BbF 252 126 
benzo(k)fluoranthene BkF 252 126 

benzo(a)pyrene BaP 252 126 
indeno(1,2,3-cd)pyrene Ind 276 138 
dibenz(a,h)anthracene DBahA 278 139 
benzo(g,h,i)pyrylene BghiP 276 136 

Internal Standard Mix 
1,4 dichlorobenzene-d4 - 150 115 

naphthalene-d8 - 136 108 
acenapthene-d10 - 164 162 

phenanthrene -d10 - 188 94 
chrysene-d12 - 240 120 
perylene-d12 - 264 132 

2) 	�
�
��. Calibration curve  
	�
�
��. Calibration curve 0��;@���
��������
W�� PAHs Mix Standard 16 

@��� ��� Internal Standard Mix 6 @��� 0����
��� ��
��������
W�� PAHs Mix Standard 16 @��� 
����������������	�&�.	�� 10 ����������� ��.��: 50   100   200   400   500   1000   2000   4000  
8000   10000 ��0�	
��/��������
 ��� Internal Standard Mix 6 @��� �������������� 200 ��0�	
��/
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��������
 0�� PAHs Mix Standard 16 @��� ��� Internal Standard Mix 6 @��� ��+,��.,�J&;���
����� 
dichloromethane (DCM) 

	�
�
��. Calibration curve ��	�
��� peak ratio PAH standard �&, internal PAH 
standard 0�� PAHs ��&��@���;@� Internal Standard Mix ;�	�
����#����&���&�.@���	�� ��.��
�.��� 3.5 
 

��
�.��� 3.5 @��� PAHs Mix Standard ���;@�����#�-2�����&��	�# Internal Standard Mix 
 

Internal Standard Mix PAHs Mix Standard 
Naphthalene-d8 naphthalene   

Acenapthene-d10 acenaphthylene acenapthene fluorene 
Phenanthrene -d10 phenanthrene anthracene fluoranthene 

Chrysene-d12 pyrene benzo(a)anthracene chrysene 
Perylene-d12 benzo(b)fluoranthene benzo(a)pyrene dibenz(a,h)anthracene 

benzo(k)fluoranthene indeno(1,2,3-cd)pyrene benzo(g,h,i)pyrylene 

3) Limit of detection (LOD) 
Limit of detection )�����. ����������������'�����-2�-
���$�����
+�,.�+,����
�

�����
��:�%��0���J�&� signal �-
��#����#	�# noise 0����	��	;@��&� signal : noise = 3 : 1 �-2�	�

�
���,#�(+�,)�-
���$)
+,����������������������'���������	�
��� �������
����	�

��.��j�%��
0���&����%�&����
��
�����%�������.�-2��&� ND (not detected) 9��.���J�
	�
�����$ ��.��	�
 3.3 

 
LOD = 3 x ����������������'����;@� (ng/ml) x δ ��	�
 3.4 

x

δ = √∑
=

n

i 1
(xi - x)2 / (n - 1) 

��+�, 
xi = peak area �,. PAH target ����
������
�:.��� i 
x = peak area �<� ����,. PAH target ����
������
�:.��� i ��.�
�:.��� n 
n = �������
�:.;�	�
�
�����

4) 	�
���,#��B�	�
�	����
 PAHs 0����� Recovery test 
��� (blank) )
+,	
��� PTFE ����j&���J��A	��. 35 mm ���%�&�����,�&�. ��;�&

�����@����� 40 ml ��	��:�;�& Internal Standard Mix ���������������� 400 ng/ml ��� PAHs Mix 
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Standard 16 @��� ���������������� 4000 ng/ml  0��<������ microsyringe ���-
����
 50 µl  ��	��:�
;�& dichloromethane (DCM) 10 ml  ������,�&�.%-�	��������
+�,. Ultrasonic homogenizer 0��;@�
	����. 80 watt  9 cycle �-2����� 30 ���� 2 �
�:. ��	��:������
��������%������	��		
���	
,. 
���	
,.j&������ Disc filter PTFE ;�&;������@� ��������
�����%-���;)��)�.����	��9
%�0�
��� 99.95% ;� insert vial ���� 200 µl 9��.,�J&;���� vial ��@����� 2 ml ����	?#%�����
,'$)DJ������;��J���?� 0��	&,�<��������
+�,. GC/MS �����-
�#-
����
�-2� 100 µl 9��.	
�#��	�

�	�����.��.D�(��� 3.23 
����:.������������������� Internal Standard Mix 400 ng/ml 
��	�# 
PAHs Mix Standard 4000 ng/ml  ����+,��	�
��.)���.���<��������
+�,. GC/MS 9��.���������������
���.�
��.)���.�+, Internal Standard Mix 200 ng/ml 
��	�# PAHs Mix Standard 2000 ng/ml  �(+�,
��� peak area �,. recovery ���-
��#����#	�# peak area �,. Internal Standard ��� PAHs Mix 
Standard 	&,��	�� 0��	�
�����$�-,
A�9?��A recovery test �,. PAHs )��.��	����
��)A0��;@� 
GC/MS ���� 9��.���J�
	�
�����$ ��.��	�
 3.5 

 
% recovery test PAHs =  (B/A) x 100   ��	�
 3.5 

 
A = peak area �,. PAHs Mix Standard 	&,��	�� 
B = peak area �,. PAHs Mix Standard )��.j&��	
�#��	�
�	�� 

5) 	�
�	����
���,�&�. 
���	
��� PTFE ����	?#���,�&�.���	����
 PAHs 9��.��B�	�
�	��,�J&#�(+:�W��

�,. US EPA method TO-13 (US EPA, 1988) 0�����	
���	
,.�����K'w���,,. ��;�&�����@�
���� 40 ml ��	��:�;�& Internal Standard Mix �������������� 400 ng/ml  ���-
����
 50 µl (;�	
$�
���-
�#-
����
	&,�<�� GC/MS �-2� 100 µl) ���;�& Internal Standard Mix ����������� 200 ng/ml  
���-
����
50 µl (;�	
$����-
�#-
����
	&,�<�� GC/MS �-2� 50 µl) ��	��:�;�& dichloromethane 
(DCM) 10 ml ��� 5 ml ���)
�#	
���	
,.����j&���J��A	��. 35 mm. ��� 20 mm. ��������# 
���������,�&�.%-�	��������
+�,. Ultrasonic homogenizer 0��;@�	����. 80 watt  9 cycle �-2����� 
30 ���� 2 �
�:. 0���
�:.����,.;�& dichloromethane (DCM) 5 ��� 3 ml ���)
�#	
���	
,.����
j&���J��A	��.35 mm. ��� 20 mm. ��������# �����	��:������
���������	��������	��	
	
���	
,. ���	
,.j&������ Disc filter PTFE ;�&;������@� ��������
�����%-���;)��)�.
����	��9%�0�
��� 99.95% ;� insert vial ���� 200 µl 9��.,�J&;���� vial ��@����� 2 ml ����	?#
%�����,'$)DJ������;��J���?� ���	&,�<��������
+�,. GC/MS �����-
�#-
����
�-2� 50 ���100 µl 9��.
	
�#��	�
�	�����.��.D�(��� 3.25  
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K'w�#�	
���	
,. PTFE

;�& Internal Standard Mix

D�(��� 3.25 �j�
 

6) 	�
�����$-
��
����
��)A)�������

@��� 0����
+�,.;@� GC/MS ;�	�
�

Semivolatile Internal Standard Mix �
@��� ���j�	�
 integrate peak ������
9��.����
������$,,	��;�)�&�� �

 
PAH conc.(ng/m3) = (Cx)(D)(103)

 

�	��0��;@� Ultrasonic homogenizer 
���� DCM 10 ��� 5 ml, 2 �
�:.
	
,.���� Disc filter PTFE 
���;)��)�.���� 	��9%�0�
��� 
-
�#-
����
�-2� 50 µl .;�&;� insert 
����
��)A���� GC/MS

j�.���.��B�	�
�	�� �(+�,)�-
���$��
 PAHs 

�$��
 PAHs ;����,�&�. 
�������
 PAHs 0������#	�#��
��������
W�� PAHs 16 
��)�-
���$ PAHs 0��<�� PAHs Mix Standard ��� 
��)� peak area 0��,�����	
� abundance �,. PAHs ��&��
.�&��-2� peak area �������$������������,. PAHs ;�K'w� 
�0�	
���&,�J	#��	A���
 ��.���.;���	�
��� 3.6 

ng/ml   x (A)/(B) x (VS)(10-3) ml x 1 ��	�
 3.6 
(E)/(F)                (Vinj) (VA)
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Cx = ������������
�������,. PAH standard (µg/ml) 
D = dilution factor (1/1000) 
A = peak area �,. PAH target ;����,�&�. 
B = peak area �,. internal PAH standard ;����,�&�. 
E = peak area �,. PAH target ;� standard 
F = peak area �,. internal PAH standard ;� standard 
VS = -
����
�,.���,�&�.�����
���	&,�<�� GC/MS (µl) 
Vinj = -
����
�,.���,�&�.���<������ GC/MS 
VA = -
����
,�	���,.���,�&�.����	?# (m3)

3.4 �����.���="'/!�O2 
3.4.1 ����
��)A�-
��#����#-
���$������������,.��
 pPAHs #
���$0�
.�
��.������

��	�&�.	�� ���	�
	
����������
���)&�.��	���0������
��)A������	�&�.�,.�&��<�������� 
One-Way ANOVA 

3.4.2 ����
��)A�������(��BA�,.	
���������������:.<�		�#����,.��
 pPAHs ���� 
cross-correlation  

3.4.3 ����
��)A�������(��BA
�)�&�.	�
	
���������������:.<�		�#����,.��
 
pPAHs 	�#�����.�� 

3.4.4 ����
��)A�������(��BA
�)�&�.-
���$�,.��
 pPAHs 	�#	�
	
�������;�K'w� 
PM2.5 ��� PM10-2.5 

3.4.5 ����
��)A�������(��BA�#+:,.��� 
�)�&�.������	�
�	?#���,�&�.K'w�������
��)A��
 
PAHs (Off-line) ���	�
�
�����������
+�,. PAS (On-line) �����&����-
����B���)���(��BA 
(correlation coefficient) 

3.4.6 	�
����
��)A��	�
���,��,.����������� pPAHs (Regression analysis of 
pPAHs concentration) #
���$0�
.�
��.�����	�&�.	�� 



����� 4
��	
�����
��������� 

4.1 	
��������������� 
4.1.1 	
�� ��!����!����������� (Calibration) 

������������	�
���
� Realtime PAH Monitor PAS2000CE �#
$�%&' (�&��)*$)+����
),-�./&�	�
���
�0-1�2�34#�)34#���)+��'5��	�
���
� 4 �	�
�� 7,4)+����%�8�8*, pPAHs 
(�&���*')3�#�;�8</*$' 4 5���	��=�	8;/��)	7'7-43=�(>?�40-1���(;�(@ 	<18;)4���A%�@ 
�BC�-��<@�D�8;)4�-*4 0-1#�;�8<2�1%E)��5&�D'&�7���34'��38;���@#�;D��FB��;� .'�1D8?�
8*')3� 2-3 0-18*')3� 19-20 �*'4�4' 2547  %��-+�,*# �(
��./&D�	8��A*�(*'F@	?�	8���5&�5&'5� 
pPAHs )*$ 4 �	�
�� M-��������	8��A*�(*'F@)3�0A,7,4	?�A*�2�1A;)F;N �(
�����%*,A;'.� 
(coefficient of determination: r2) 5�	8���5&�5&'�U-3�45� pPAHs )3�%�8�8*,)B�V 10 '�)3 
A����>0A,.'%���)3� 4.1 
 

%���)3� 4.1 A����0-1	?�A*�2�1A;)F;N�(
�����%*,A;'.� (r2) �1D8?��	�
�� PAS �+�'8' 4 �	�
�� 

����2�34#�)34#�	�
���
� r2 A���� 
�	�
��)3� 1 0-1 2 0.9338 y = 0.8622x 
�	�
��)3� 1 0-1 3 0.8835 y = 0.8382x 
�	�
��)3� 1 0-1 4 0.9569 y = 0.6051x 
�	�
��)3� 2 0-1 3 0.8435 y = 0.9172x 
�	�
��)3� 2 0-1 4 0.9362 y = 0.6874x 
�	�
��)3� 3 0-1 4 0.8602 y = 0.7148x 

���%���)3� 4.1 (#8?�	?� r2 �1D8?��	�
��0%?-1�	�
��)3�./&.'�������� .D&	?� (r2)
	?�'5&�AE0-1.D&M-5�	?�	8���5&�5&' pPAHs )3�.�-&�	34�*' 0A,8?� A����>'+��	�
��)*$ 4 
�	�
�� ��������2�34#�)34#	8���5&�5&' pPAHs < %+�0D'?%?�V ],& 7,4��������],&�3���
2�*#�)34#�	�
���
����2�1�)� 3̂�2B_'#�;�*) Hanazono Logistics �?�')+����������(
��	8��>E�%&�
.'���%�8�8*, 7,4�	�
��)3�>E�2�*#�)34# 	
� �	�
��)3� 2 c��������D�	8��A*�(*'F@�1D8?��	�
�� 
PAS 0%?-1�	�
��0-&8 ���'*$''+�A����)3�],&���	8��A*�(*'F@�1D8?��	�
��)3� 2 �*#�	�
���
�'V 
(,*%���)3� 4.1) ��2�*#�)34#	?� pPAHs  ,*A���� 
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4.1.2 	
�����
����
������.����
/��0�� ��
1��� PAHs  
4.1.2.1 	
�6��
�	�
7�
��8
� (Standard Curve) 

���d��%�e�' (Standard Curve) 5� PAHs )*$ 16 /';, ],&0�? naphthalene  
acenaphthylene acenapthene fluorene phenanthrene anthracene fluoranthene pyrene 
benzo(a)anthracene chrysene benzo(b)fluoranthene benzo(k)fluoranthene benzo(a)pyrene  
indeno(1,2,3-cd)pyrene  dibenz(a,h)anthracene  benzo(g,h,i)pyrylene  0A,,*���d.'=�	M'8� 	-1 
7,40�' x 	
� 	8���5&�5&'5� std PAHs 0%?-1/';, 0-10�' y 	
� peak ratio 5�PAH standard 
%?� internal PAH standard  0-1 �3	?� coefficient of determination (R2) ������)+� Standard Curve 
(#8?�.D&	?�	8��A*�(*'F@)3�,3�3	?��4E?�1D8?� 0.9886 -0.9962  ,*0A,.'%���)3� 4.2 ��
��
�2�34#�)34#�*#�'8;�*45� Possanzini 0-1	<1 (2004) )3�8;�	��1D@ PAHs 21 /';,7,4./& column 
DB-5MS (L=30m., i.d.=250µm, film thickness= 0.25µm) 0-1 Fang 0-1	<1 (2003) )3�./& 
column DB-5 (30m. x 25 mm x 0.25µm) .D&	?� R2 �/?'�,348�*#��������	�*$'3$ 	
� > 0.98 0-1 
> 0.995 %��-+�,*#

%���)3� 4.2 	?� coefficient of determination (R2) 5� PAHs Mix Standard 16 /';,

A�� R2 A�� R2

naphthalene (Nap) 0.9935 benzo(a)anthracene (BaA)  0.992 
acenaphthylene (Acy) 0.9955 chrysene (Chry) 0.9946 

acenapthene (Ace) 0.9944 benzo(b)fluoranthene (BbF) 0.9941 
fluorine (Flu) 0.9962 benzo(k)fluoranthene (BkF) 0.9961 

phenanthrene (Phe) 0.9909 benzo(a)pyrene (BaP) 0.9886 
anthracene (Anth) 0.9945 indeno(1,2,3-cd)pyrene (Ind) 0.9923 

fluoranthene (Fluor) 0.9961 dibenz(a,h)anthracene (DBahA) 0.9912 
pyrene (Pyr) 0.9913 benzo(g,h,i)pyrylene (BghiP) 0.9918 

4.1.2.2 Limit of detection (LOD) 
������8;�	��1D@2�;��<5� PAHs 16 /';,7,4�	�
�� GC/MS (#8?� 	?� LOD 

)3������],& 7,4�)34#	?��2v'	8���5&�5&'.'D'?84 ng/m3 �3	?��4E?�1D8?� 0.82 w 23.34 ng/m3 ,*
0A,.'%���)3� 4.3 7,4	?� LOD 5� naphthalene )3�8;�	��1D@],&�3	?�%�+�)3�AB,	
� 0.82 ng/m3 ��
��
�2�34#�)34#�*#�'8;�*45� Possanzini 0-1	<1 (2004) 0-1��������5� Fang 0-1	<1 (2003) 
(#8?��3	?� LOD �4E?�1D8?� 0.3- 5.9 ng 0-1 0.039- 0.531 ng %��-+�,*#
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%���)3� 4.3 	?� LOD 5� PAHs Mix Standard 16 /';,

A�� 	8���5&�5&' 
(ng/ml) 

LOD 
(ng/m3)

A�� 	8���5&�5&' 
(ng/ml) 

LOD 
(ng/m3)

naphthalene 8 0.82 benzo(a)anthracene 50 12.91 
acenaphthylene 8 1.56 chrysene 50 12.44 

acenapthene 10 1.96 benzo(b)fluoranthene 200 23.34 
fluorene 10 2.55 benzo(k)fluoranthene 200 21.67 

phenanthrene 10 2.53 benzo(a)pyrene 200 19.45 
anthracene 10 2.94 indeno(1,2,3-cd)pyrene 200 22.84 

fluoranthene 50 5.28 dibenz(a,h)anthracene 200 19.58 
pyrene 50 13.99 benzo(g,h,i)pyrylene 200 21.42 

4.1.2.3 	
���6�� Recovery test 
	?� % recovery )3������],& 0A,,*%���)3� 4.4 c���3	?��4E?�1D8?� 1.81 w 133.78% 

7,4(#8?� % recovery 0#?����2v' 2 /?8�4?�/*,��' % recovery )3��3	?�AE(#%*$0%? phenanthrene 
�'��1)*�>� benzo(g,h,i)pyrylene 7,4�3	?��1D8?� 78.48-133.78%  0-1/?8 % recovery )3��3	?�%�+� 
],&0�? naphthalene, acenaphthylene, acenapthene 0-1 fluorene 7,4�3	?��4E?�1D8?� 1.81-13.49% 
�'
�����A�� PAHs )*$ 4 /';,�3�8-7��-�B-%�+�0-17	�A�&�7��-�B-2�1��#,&84 7	�A�&�
7��-�B- 3-4 80�7���%;� �*,�2v'�-B?�5� semivolatile PAHs ,*'*$' �3	8���2v']2],&)3�A�� 
PAHs �-B?�'3$�1�1�D4�2-3�4'�E2�2v'�y�c],&?�4)3��B<D=E�;D&� c��.'��1#8'���A�*,�35&��+��*,.'
���	8#	B��B<D=E�;.'D&�2z;#*%;���)��	�3 ��)+�.D&D-*���M?�'��1#8'���A�*,0-&8 (#8?� 
peak area 5� naphthalene,  acenaphthylene,  acenapthene 0-1 fluorene -,-�4?���� )+�.D&	?� 
% recovery '&�4�8?� ��
���2�34#�)34#�*# PAHs )3��3�8-7��-�B-AE 0-1�������������
��D�	?�
�#3�4�#'��%�e�'7,4	;,%*$0%? anthracene �'>� benzo(g,h,i)pyrylene (#8?��3	?� 18.46%  

��
���2�34#�)34# % recovery ����'8;�*4'3$�*#���������
�'(#8?��3	?�.�-&�	34
�*' Caricchia 0-1	<1 (1999) ����� PAHs 7,48;�	��1D@)��	�3,&84 GC/MS )+����8;�	��1D@ 
% recovery %*$0%?/';, Phe �'��1)*�>� Cor (#8?��3	?��U-3�42�1��< 75% 7,4�3	?� CV 15%  
Possanzini 0-1	<1 (2004)  ����� PAHs 7,48;�	��1D@)��	�3,&84 GC/MS )+����8;�	��1D@ 
% recovery %*$0%?/';, naphthalene �'��1)*�>� perylene (#8?��1D8?� 8-76% Bi 0-1	<1 
(2005) 8;�	��1D@ PAHs 7,4./& GC/MS 7,4)+� recovery test (#8?�	?� % recovery 5� 
naphthalene  >� benzo(g,h,i)pyrylene  �3	?��1D8?� 39-101% 
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%���)3� 4.4 	?� Recovery test 5� PAHs Mix Standard 16 /';,

A�� % recovery test A�� % recovery test 
naphthalene 1.81 benzo(a)anthracene 104.11 

acenaphthylene 5.29 chrysene 84.59 
acenapthene 3.87 benzo(b)fluoranthene 97.70 

fluorene 13.49 benzo(k)fluoranthene 88.88 
phenanthrene 78.48 benzo(a)pyrene 83.79 

anthracene 92.17 indeno(1,2,3-cd)pyrene 133.78 
fluoranthene 83.70 dibenz(a,h)anthracene 126.51 

pyrene 86.29 benzo(g,h,i)pyrylene 74.76 

4.2 GH	I
	
�	��J
!�K��
�0��L�� 
4.2.1 ��
����������� pPAHs �
�0��L��6N�N��� 

1) |,E}' 
�����������%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*,)*$D�, 3 �B, ],&0�? 

#�;�8<.%&/�'/-�A>�'3�>]dd~�A>�'3(�175' D'&�7���34'��38;���@#�;D��FB��;� 0-12~��
	8#	B�A*^^�<]d�����04�����*4 7,4)+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� 
�2v'�8-� 7 8*' (8*'��);%4@)3� 12 >�8*'�A��@)3� 18 �*'4�4' 2547) A����>0A,2�;��<A�� pPAHs 
0-1 diurnal profile .'=�()3� 4.1 0-1 4.2 %��-+�,*#

��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ �A��@ 

=�()3� 4.1 2�;��<A�� pPAHs )3�%�8�8*,%��0'8>''AB5B�8;) .'|,E}' 
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=�()3� 4.2 Diurnal profile )3�%�8�8*,%��0'8>''AB5B�8;) .'|,E}' 

���=�()3� 4.2 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )*$ 3 A>�'3�3
-*��<1)3�	-&�4�*' 	
�	?�	8���5&�5&'5� pPAHs AE.'/?8�8-��/&�2�1��< 6:00 w 9:00 '�C;�� 
���'*$'	?�4V-,-.'�8-��-�8*' 0-1AE5�$'�-��'&�4.'%�'�4�'2�1��< 18:00 w 21:00 '�C;�� 
0-1	8���5&�5&'-,-%�+�AB,.'/?8�8-� 00:00 w 04:00 '�C;�� 0-1 (#8?�.'/?8�8-� 00:00 w 04:00 
'�C;�� A�� pPAHs )*$ 3 �B,���#%*8�4?� �3	?�.�-&�	34�*' 

��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 3 #�;�8< (%���)3� 4.5) (#8?�#�;�8<.%&
/�'/-�A>�'3�>]dd~�(�175'�3	8���5&�5&'�U-3�4AEAB,	
� 514 ng/m3 ��-��	
� 2~��
	8#	B�A*^^�<]d�����04�����*4�3	8���5&�5&'�U-3�4 354 ng/m3 0-1D'&� ��.��38;���@
#�;D��FB��;��3	8���5&�5&'�U-3�4 334 ng/m3 c��.%&A>�'3�>]dd~�(�175'�32�;��<AE�8?�D'&� ��.
��38;���@#�;D��FB��;� 0-12~��	8#	B�A*^^�<]d�����04�����*4�2v' 0.65 0-1 0.69 �)?� 
%��-+�,*# ��
��D�	?��U-3�45� pPAHs .' 1 8*' ,*0A,.'%��� 4.5 (#8?� #�;�8<A>�'3�>]dd~�
(�175'�3 pPAHs  AE.'8*'�B��@ 0-1�A��@ 7,4�3	?� 747 0-1 678 ng/m3 %��-+�,*# 0-1�3	?�%�+�AB,
.'8*'(|D*A#,3  336 ng/m3 #�;�8<  ��.��38;���@#�;D��FB��;� �3	?�AE.'8*'�B��@ 0-1�A��@
�/?'�,348�*' 7,4�3	?� 561 0-1 479 ng/m3 %��-+�,*# 0-1�3	?�%�+�AB,.'8*'�*')�@ 255 ng/m3 0-1
#�;�8<04�����*4�3	?�AE.'8*'�B��@ 0-1�A��@ 7,4�3	?� 412 0-1 376 ng/m3 %��-+�,*# c��A�,	-&�
�*')*$ 2 �B, 0-1�3	?�%�+�AB,.'8*'��);%4@ 254 ng/m3 0-1���%���(#8?�#�;�8<A>�'3(�175'�3
	?� pPAHs AE8?� ��.��38;���@ 0-104�����*4.')B�V 8*' A?8'#�;�8< ��.��38;���@ 0-104�����*4 
�3	?��U-3�4.�-&�	34�*'7,4 ��.��38;���@�3	?�AE�8?�.'8*'��);%4@ �*	�� 0-1(|D*A#,3 
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%���)3� 4.5 	?��U-3�4 pPAHs ��48*' #�;�8<A>�'3(�175' ��.��38;���@ 0-104�����*4 .'|,E}' 

	?��U-3�45� pPAHs (ng/m3)�B,���#%*8�4?� 
��);%4@ �*')�@ �*	�� (BF (|D*A#,3 �B��@ �A��@ �U-3�4

(�175' 423 414 531 467 336 747 678 514a

����*4 254 264 339 295 286 561 479 354b

��.��38;���@ 362 255 345 265 324 412 376 334b

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 
��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 

window  7,4./&8;F3 One way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&' 
pPAHs  #�;�8<.%&/�'/-�A>�'3�>]dd~�A>�'3(�175' D'&�7���34'��38;���@#�;D��FB��;� 0-1
2~��	8#	B�A*^^�<]d�����04�����*4 8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.087> 0.05 
4���*# H0 	
� 	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' 0-1��
��./&A>;%;),A�# F Test �(
��
),A�# (#8?��3	?� P-value = 0.017 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1
(;���<�M-���),A�#7,4./& LSD (#8?� �����1��4%*85� pPAHs #�;�8<(�175'AE�8?� ���
�*4 0-1��.��38;���@ �4?��3'*4A+�	*^ A?8'#�;�8<04�����*40-1��.��38;���@ ��
��),A�#)�A>;%;
(#8?��3	?�]�?0%�%?��*' (0A,M-���8;�	��1D@.'=�	M'8� 5-1.1) 

����������������1��4%*85�A�� pPAHs %��0'8>''AB5B�8;).'/?8�8-��,348�*' 
c��2���*408,-&�� �/?' 2�;��<�������� 0-1A=�()��B%B';4�8;)4� )3��D�
�'�*' A�� pPAHs )3�
��;,5�$')3�#�;�8<'3$ '?��1�32�;��<)3�.�-&�	34�*' 0%?M-���%�8�8*,.D&	?� pPAHs )3�%?��*' 
7,4�U(�1#�;�8<)3��4E?.%&A>�'3�>]dd~� 0-1(
$')3�'��/�'/-�A>�'3�>]dd~� 0A,.D&�D�'8?�
2���*4,&�'7	�A�&�5�>''�3M-%?������1��4%*85�A�� PAHs 7,4(#8?� #�;�8<.%&A>�'3
�>]dd~�(�175' �3	?�AE�8?� #�;�8<��.��38;���@ 0-104�����*4 �'
�����#�;�8<.%&A>�'3
�>]dd~�(�175' �3-*��<17	�A�&�)3�2�,�*$'�����1��4%*8 (street canyon) 5� pPAHs 
����8?���
���2�34#�)34#�*# #�;�8< ��. ��38;���@#�;D��FB��;�)3��3-*��<17	�A�&�5�>'')3��3
��	��AE�(345&��,348 0-1�3���>]dd~� BTS �4E?,&�'#' 0-104�����*4)3��3�(34���>]dd~� 
BTS  0-1-*��<1)3��2�,7-? 0%?�'
�����#�;�8<04�����*4�2v'�B,%*,�������� ��)+�.D&(#2�;��< 
pPAHs AE�8?�#�;�8<��.��38;���@ �-��'&�4 0%?��
���2�34#�)34#)�A>;%;�1D8?�#�;�8< 04�����*4 
0-1#�;�8< ��. ��38;���@#�;D��FB��;� 0-&8(#8?��3	?�]�?0%�%?��*' 0A,8?�>�0�&7	�A�&�>'')3�
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�3-*��<1�2�,7-? 0%?�2v'#�;�8<04�A*^^�<]d������1(#2�;��<	8���5&�5&'5� pPAHs 
.�-&�	34�*##�;�8<)3��37	�A�&�5�>'')3��3��	��AE�4E?,&�'5&�>'' 

2) |,E0-&}' 
�����������%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*,)*$D�, 3 �B, 

�/?'�,348�*#)3�%�8�8*,.'|,E}' 7,4)+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'
�8-� 7 8*' (8*'�*	��)3� 5 >�8*'�*	��)3� 12 ����4' 2548)  A����>0A,2�;��<A�� pPAHs 0-1 
diurnal profile .'=�()3� 4.3 0-1 4.4 %��-+�,*#

�*	�� (BF (|D*A �B��@ �A��@ ��);%4@ �*')�@ �*	�� 

=�()3� 4.3 2�;��<A�� pPAHs )3�%�8�8*,%��0'8>''AB5B�8;) .'|,E0-&}' 

=�()3� 4.4 Diurnal profile )3�%�8�8*,%��0'8>''AB5B�8;) .'|,E}' 

���=�()3� 4.3 0-1 4.4 ��
��(;���<� PAHs profile (#8?�0'87'&�����(;��--,5�	8��
�5&�5&'5� pPAHs )*$ 3 A>�'3�3-*��<1)3�	-&�4�*' 7,4#�;�8<(�175'0-1 ��.��38;���@ �3	?�AE
.'/?8�/&�0%?%�+�-.'/?8�8-��-�8*' 0-1AE5�$'�-��'&�4�8-��4�' 0%?#�;�8<04�����*4(#8?� 
pPAHs �3	?�AE.'/?8�8-��/&�0-1	)3��'��1)*�>� 18:00 '�C;�� ��	?�4V -,- �'
�����#�;�8<
04�����*4�2v'04�A*^^�<]d����� ���32�;��<�>D'�0'?'%-�,)*$8*' ��)+�.D&A�� pPAHs �3
2�;��<AE%-�,8*' �/?'�,348�*#.'|,E0-&}' 
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��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 3 #�;�8< (%���)3� 4.6) (#8?�#�;�8<.%&
/�'/-�A>�'3�>]dd~�(�175'�3	8���5&�5&'�U-3�4AEAB,	
� 265 ng/m3 ��-��	
� 2~��
	8#	B�A*^^�<]d�����04�����*4�3	8���5&�5&'�U-3�4 219 ng/m3 0-1D'&� ��.��38;���@
#�;D��FB��;��3	8���5&�5&'�U-3�4 100 ng/m3 c��.%&A>�'3�>]dd~�(�175'�32�;��<AE�8?�D'&� ��.
��38;���@#�;D��FB��;� 0-12~��	8#	B�A*^^�<]d�����04�����*4�2v' 0.38 0-1 0.83 �)?� 
%��-+�,*# 0-104�����*4�3	?�AE�8?� ��.��38;���@ 0.46 �)?� ���%��� 4.6 (#8?� #�;�8<A>�'3
�>]dd~�(�175'�3 pPAHs  AE.'8*'�*	�� 7,4�3	?� 509 ng/m3 %��-+�,*# 0-1�3	?�%�+�AB,.'8*'
�A��@ 126 ng/m3 #�;�8< ��.��38;���@#�;D��FB��;� �3	?�AE.'8*'�*	�� 7,4�3	?� 170 ng/m3 0-1�3	?�
%�+�AB,.'8*'�A��@ 61 ng/m3 #�;�8< 04�����*4�3	?�AE.'8*'�*	�� 7,4�3	?� 258 ng/m3 %��-+�,*# 
0-1�3	?�%�+�AB,.'8*'��);%4@ 188 ng/m3 0-1���%���(#8?�#�;�8<A>�'3(�175'�3	?� pPAHs 
AE8?� ��.��38;���@ .')B�V 8*' 0-1AE�8?�#�;�8<04�����*4.'8*'�*	��0-1(BF 0-1�3	?�.�-&�	34
�*'.'8*'(|D*A#,3 0-1A��D%B)3�#�;�8<(�175'�3	8���5&�5&'5� pPAHs %�+��8?�����*4.'8*' 
�B��@ �A��@ ��);%4@0-1�*')�@ �'
�����8*'(BF)3� 13-15 ��.4. 48 �2v'8*'A���'%@ ��)+�.D&#�;�8<04�
����*4c���3A>�'35'A?A�4%18*'��� �3��������)3�	*#	*��'
�����2�1/�/'./&#�;���%*$0%?8*'
�B��@)3� 8 ��.4. 48 
 

%���)3� 4.6 	?��U-3�4 pPAHs ��48*' #�;�8<A>�'3(�175' ��.��38;���@0-104�����*4.'|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)�B,���#%*8�4?� 
�*	�� (BF (|D*A#,3 �B��@ �A��@ ��);%4@ �*')�@ �U-3�4

(�175' 509 470 239 174 126 172 164 265a

����*4 258 225 241 208 214 188 200 219a

��.��38;���@ 170 85 103 63 61 96 122 100b

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 
window  7,4./&8;F3 One way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&' 
pPAHs  #�;�8<.%&/�'/-�A>�'3�>]dd~�A>�'3(�175' D'&�7���34'��38;���@#�;D��FB��;� 0-1
2~��	8#	B�A*^^�<]d�����04�����*4 8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.000< 0.05 
2�;�AF H0 	
� 	8��02�2�8'5� 3 #�;�8<0%�%?��*' 0-1��
��./&A>;%;),A�# Welch Test 
(#8?��3	?� P-value = 0.000 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1(;���<�M-���
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),A�#7,4./& Dunnett�T3 ),A�# (#8?� pPAHs #�;�8<(�175'AE]�?0%�%?��*#04�����*4 
0-104�����*40%�%?�7,4�3	?�AE�8?� ��.��38;���@�4?��3'*4A+�	*^ (0A,M-���8;�	��1D@.'
=�	M'8� 5-1.2) 

����������������1��4%*85�A�� pPAHs %��0'8>''AB5B�8;).'/?8�8-��,348�*'
.'|,E0-&}' .D&M-)3��30'87'&�	-&�4	-��*#)3�%�8�8*,.'|,E}' 0A,.D&�D�'8?�2���*4,&�'
7	�A�&�5�>''�3M-%?������1��4%*85�A�� PAHs %��)3��F;#�4]8&5&�%&' �4?�]���%�����
	?��U-3�4)3�%�8�8*,)3� (�175'�3	?�AE�8?�����*4 0%?]�?0%�%?��*'��
��8;�	��1D@)�A>;%; �'
�����
#�;�8<04�����*4�2v'�B,%*,�������� 0-1|,E0-&}'/?8�8-�)3�)+�������#%*8�4?� �2v'/?8�?�'
8*'D4B,A���'%@ ��)+�.D&A�� pPAHs �32�;��<AE�'
�����#�;�8<A>�'35'A?A�4%18*'��� c��
�4E?.�-&�*#04�����*4�3�>7,4A�����%?��*D8*,�2v'�+�'8'��� ��)+�.D&�3 pPAHs AE�'��
�#
.�-&�	34�*##�;�8<(�175' 

3) �2�34#�)34#�1D8?�|,E}' 0-1|,E0-&}' 
��
���2�34#�)34#	8���5&�5&'5� pPAHs )*$D�, 3 �B, �1D8?�|,E}'0-10-&}' 7,4'+� 

diurnal profile ���2�34#�)34#�*' ,*0A,.'=�()3� 4.5 (#8?� diurnal profile 5� pPAHs )3�
%�8�8*,],&)*$ 2 |,E �3-*��<1	-&�4	-��*' 7,4�3	?�AE.'/?8�/&�0-1%�+�-/?8�-�8*' 0-1AE5�$'
�-��'&�4�8-��4�' 7,4|,E}'	?� pPAHs AE�8?�)3�(#.'|,E0-&}' 	
� #�;�8<(�175' ��.��38;���@ 
0-1����*4.'|,E}'�3	?�AE�8?�.'|,E0-&}')*$ 3 #�;�8< 	?�AEAB,)3�(#	
�#�;�8<(�175'.'|,E
}' 0-1	?�%�+�AB,	
� #�;�8< ��.��38;���@.'|,E0-&}' 

=�()3� 4.5 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8>''AB5B�8;).'/?8|,E}'0-1|,E0-&}' 
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(�) (5)

(	)
=�()3� 4.6 Diurnal profile 5� pPAHs )3�%�8�8*, < �B,�,348�*' %��0'8>''AB5B�8;).'|,E}'

0-1|,E0-&}' 

���=�()3� 4.6 (�) (5) 0-1 (	) (#8?�)3�#�;�8<�,348�*'0%?%?�|,E��-�*' �30'87'&�
�(;��5�$'-,-)3�	-&�4�*' 0-1��
���2�34#�)34#)3�#�;�8<�,348�*'0-&8 (#8?�	?� pPAHs #�;�8< 
(�175'.'|,E}'�3	?�AE�8?�.'|,E0-&}' 0.52 �)?� #�;�8<����*4.'|,E}'�3	?�AE�8?�.'|,E0-&
}' 0.62 �)?� 0-1#�;�8< ��.��38;���@.'|,E}'AE�8?�.'|,E0-&}' 0.30 �)?� ������(;���<�5&��E-
,&�'�B%B';4�8;)4� ,*%���)3� 4.7 (#8?�.'|,E}'�3 	8���5&�0A�U-3�4�)?��*# 136.4 W/m2 �B<D=E�;
�U-3�4�)?��*# 28.26ºc 	8�����8-��U-3�4�)?��*# 0.8 m/s �3);�-�D-*�	
� WN 0-1 NE �32�;��<'$+�}' 
4.78 mm  A?8'.'|,E0-&}'�3	8���5&�0A�U-3�4�)?��*# 173.11 W/m2 �B<D=E�;�U-3�4�)?��*# 30.64 ºc  
	8�����8-��U-3�4�)?��*# 3.53 m/s �3);�-�D-*�	
� S 2�;��<'$+�}' 0.01 mm �1�D�'],&8?�.'|,E0-&
}' 2�;��<	8���5&�0A0-1�B<D=E�;AE �1)+�.D& pPAHs >E� photodegradation 0-1�2-3�4']2�4E?
.'�E2�y�c],&���5�$' c���1)+�.D&%�8�8*,��� pPAHs '&�4- �8�)*$	8�����8-��U-3�4)3�AE 
(3.53 m/s) ��)+�.D& pPAHs ��1��4%*8],&,3 c���3M-)+�.D&�3	8���5&�5&' pPAHs %�+��8?�|,E}' 
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%���)3� 4.7 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3�>''AB5B�8;).'|,E}'0-10-&}' 

>''AB5B�8;)
5&��E-,&�'�B%B';4�8;)4� 

}' 0-&}' 
�B<D=E�; (ºc) 28.26  (22.9-34.5) 30.64  (24.2-36.9) 

	8��/
$'A*�(*)F@ (%) 87.19  (63-100) 80.15  (53-94) 
	8���5&�0A (W/m2) 136.40  (2.4-841.1) 173.11  (1.2-800.8) 
2�;��<'$+�}' (mm) 4.78  (0-24) 0.01  (0-2.0) 
	8�����8-� (m/s) 0.8  (0.1-6.5) 3.53  (0.1-11.4) 

���M-���������1�D�'8?�	8���5&�5&'5�A�� pPAHs .'|,E}'AE�8?�|,E0-&}' 
�'
������B<D=E�; 	8���5&�5�0A��);%4@0-1	8�����8-� c��0A�3M-�����1��4%*85� pPAHs 
A�,	-&��*#�'8;�*45� Guo 0-1	<1 (2003)  c��],&�����	8���5&�5&' pPAHs 16 /';, .' 
PM2.5 0-1 PM10 .'/?8|,ED'�8 ((|�;��4' w �3'�	�) |,E�&�' (�;>B'�4' wA;D�	�) 7,4���#
%*8�4?�.'(
$')3�)3��3�����D'�0'?' M-��������(#8?� |,ED'�8�3	?� pPAHs .' PM2.5 0-1 PM10 
41.75 0-1 54.72 ng/m3 %��-+�,*# |,E�&�'�3	?� 4.87 0-1 5.82 ng/m3 %��-+�,*# 7,4(#8?�	8��
�5&�5&' pPAHs .' PM2.5 0-1 PM10 |,ED'�8�3	?�AE�8?�|,E�&�' 8.6 0-1 9.4 �)?�%��-+�,*# 
Caricchia 0-1	<1 (1999) %�8�8*, PAHs 17 /';,.'2�1�)� �;%�-3 )+�������#%*8�4?� 24 /*�87�
.' 3 |,E��- 	
� |,E.#]�&�?8 |,ED'�8 0-1|,E�&�' �����������(#8?�	?� pPAHs %�+�AB,.'|,E
�&�' 7,4 ratio 5� pPAHs )3�(#.'|,E.#]�&�?8 0-1|,ED'�8 %?�|,E�&�' �3	?� 1.5 0-1 4.5 
%��-+�,*# Possanzini 0-1	<1 (2004) %�8�8*, PAHs 20 /';,.'#��4������
�7�� 2�1�)�
�;%�-3 )3��4E?.'�E25� PAHs .'}B_'0-1 PAHs )3��2v'�y�c 3 |,E (|,E.#]�&�?8 |,ED'�8 0-1|,E
.#]�&M-;) (#8?� 7,4A?8'.D ?̂ volatile-PAHs �1�3�����1��4%*8)3�]�?	)3�.' |,E.#]�&�?8 0-1|,E
.#]�&M-;�'
������B<D=E�; (#8?� Pyrene �4E?.'�E2�y�c�&�4-1 50 .'|,ED'�8 0-12���z.'�E2
�y�c�&�4-1 80 .'|,E.#]�&�?8 0-1|,E.#]�&M-; 0A,.D&�D�'8?������1��4%*85� PAHs .'
#��4����5�$'�4E?�*#�B<D=E�; >&��B<D=E�;AE PAHs �1�2-3�4']2�4E?.'�E2�y�c],&���5�$'

4.2.2 ��
����������� pPAHs �
�0��L��.���
��	 
1) |,E}' 
������%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*,)*$D�, 3 �B, 2�1��#,&84

#�;�8<A+�'*��'��%�e�'�B%A�D���� (A��.) D'&�7���34'A���A'8;)4�-*4 0-12~��	8#	B�
A*^^�<]d�����A3�04�%��/*4 7,4)+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'
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�������

�8-� 7 8*' (.'�1D8?�8*'(BF)3� 29 �*'4�4'>�8*'(BF)3� 6 %B-�	� 2547) A����>0A,2�;��<A�� 
pPAHs 0-1 diurnal profile .'=�()3� 4.7 0-1 4.8 %��-+�,*#

(BF (|D*A �B��@ �A��@ ��);%4@ �*')�@ �*	�� (BF 

=�()3� 4.7 2�;��<A�� pPAHs )3�%�8�8*,%��0'8>''(�1���D� .'|,E}' 

=�()3� 4.8 Diurnal profile )3�%�8�8*,%��0'8>''(�1���D� .'|,E}' 

���=�()3� 4.7 0-1 4.8 ��
��(;���<� /?8�8-��/&�)*$ 3 �B,���#%*8�4?��30'87'&����
�(;��5�$'	8���5&�5&'5� pPAHs 	-&�4	-��*' 0-1(#8?�)3� A��. 	8���5&�5&'5� pPAHs 	?�'5&�
.�-&�	34%*$0%?�8-� 8.00 '. >� 20.00 '.

��
��(;���<�	8���5&�5&'�U-3�45�  pPAHs (#8?�#�;�8<A+�'*��'��%�e�'
�B%A�D����(A��.) �3	?� 250 ng/m3 D'&�7���34'A���A'8;)4�-*4 131 ng/m3 0-12~��	8#	B�
A*^^�<]d�����A3�04�%��/*4 413 ng/m3 ,*0A,.'%���)3� 4.8 (#8?�#�;�8<2~��	8#	B�
A*^^�<]d�����A3�04�%��/*4 �3	8���5&�5&'AEAB,�'
������2v'#�;�8<�B,%*,����������� c��
	?��U-3�4 pPAHs AE�8?�#�;�8<D'&�A+�'*��'��%�e�'�B%A�D���� 0-1 D'&�7���34'A���A'
8;)4�-*4 �2v' 0.61 0-1 0.32 �)?� %��-+�,*# 0-1#�;�8<A+�'*��'��%�e�'�B%A�D�����3	?�AE�8?�
D'&�7���34'A���A'8;)4�-*4�2v' 0.52 �)?� 

���%���)3� 4.8 (#8?�#�;�8< A��. �3	?� pPAHs AE.'8*'(|D*A#,30-1�A��@ 7,4�3	?� 
294 0-1 291 ng/m3 %��-+�,*# 0-1�3	?�%�+�)3�AB,.'8*'�*	�� 7,4�3	?� 164  ng/m3 #�;�8< ��.A��
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�A'�3	?� pPAHs AE.'8*'(|D*A#,3 7,4�3	?� 176  ng/m3 0-1�3	?�%�+�.'8*'�A��@ 7,4�3	?� 78  ng/m3

#�;�8<04�%��/*4�3	?� pPAHs AE.'8*'�A��@7,4�3	?� 541 ng/m3 0-1�3	?�%�+�.'8*'�*	�� 7,4�3	?� 
304  ng/m3

%���)3� 4.8 	?��U-3�4��48*' pPAHs #�;�8< A��. ��.A���A' 0-104�%��/*4 .'|,E}' 

	?��U-3�45� pPAHs (ng/m3)�B,���#%*8�4?� 
(BF (|D*A#,3 �B��@ �A��@ ��);%4@ �*')�@ �*	�� �U-3�4

A��. 256 294 276 291 216 251 164 250a

��.A���A' 173 176 127 78 144 - - 131b

04�%��/*4 330 476 467 541 359 365 304 413c

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 : - ���5*,5&�5���10A]dd~�]�?A����>%�8�8*,	8���5&�5&' pPAHs  

 
��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 

window  7,4./&8;F3 One way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&' 
pPAHs  #�;�8<A��. D'&���.A���A'8;)4�-*4 0-12~��	8#	B�A*^^�<]d�����04�%��/*4 8?�
0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.019< 0.05 
2�;�AF H0 	
� 	8��02�2�8'5� 3 #�;�8<0%�%?��*' 0-1��
��./&A>;%;),A�# Welch Test 
(#8?��3	?� P-value = 0.000 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1(;���<�M-���
),A�#7,4./& Dunnett�T3 ),A�#(#8?� pPAHs #�;�8<04�%��/*4AE�8?� A��. 0-1 ��.A���A'
8;)4�-*4 �4?��3'*4A+�	*^ 0-1#�;�8< A��.AE�8?� ��.A���A'�4?��3'*4A+�	*^�/?'�*' (0A,M-
���8;�	��1D@.'=�	M'8� 5-2.1) 

������������1�D�'8?������1��4%*85� pPAHs )3�#�;�8<04�%��/*4 c���2v'04�
]dA*^^�<����� 0-1�37	�A�&�5�)�,?8'2�,	�?��/?��������� #�;�8<7,4��#�3-*��<1
7-?]�?�3%��.'(
$')3�.�-&�	34 �3	?�AE�8?�#�;�8<A��.c���37	�A�&�5�)�,?8'2�,	-?��/?�
��������0-1�3��	��AE)*$ 2 }��>'' )*$'3$����'
�����#�;�8<04�%��/*4�3��������)3�D'�0'?'
0-1%;,5*, 0-1-*��<1#�;�8<)3��2v'A3�04�'*$')+�.D&��;,�3���D4B,0-1������5��> ���32�;��< 
pPAHs AE A?8'#�;�8<��.A���A'�37	�A�&�5�)�,?8'2�,/?����������(34	���D'�� 0-1�3
%���(345&��,348c���4E?D?�����B,%�8�8*,�����)+�.D&���>?�4�)5� pPAHs ,3�8?�)*$ 2 #�;�8<��
�3	?�%�+��8?�)*$A�#�;�8< 



68

0

300

600

900

0:
00

4:
00

8:
00

12
:0

0
16

:0
0

20
:0

0
0:

00
4:

00
8:

00
12

:0
0

16
:0

0
20

:0
0

0:
00

4:
00

8:
00

12
:0

0
16

:0
0

20
:0

0
0:

00
4:

00
8:

00
12

:0
0

16
:0

0
20

:0
0

0:
00

4:
00

8:
00

12
:0

0
16

:0
0

20
:0

0
0:

00
4:

00
8:

00
12

:0
0

16
:0

0
20

:0
0

0:
00

4:
00

8:
00

12
:0

0
16

:0
0

20
:0

0
0:

00
4:

00
8:

00
12

:0
0

16
:0

0
20

:0
0

0:
00

pP
AH

s
co

nc
.(n

g/
m

3 )

���.
��.������
�������

2) |,E0-&}' 
������%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*,)*$D�, 3 �B, �/?'�,348�*#)3�

%�8�8*,.'|,E}'7,4)+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'�8-� 7 8*' (.'
�1D8?�8*'�*')�@)3� 18 >�8*'�*')�@)3� 25 ����4' 2548) A����>0A,2�;��<A�� pPAHs 0-1 
diurnal profile .'=�()3� 4.9 0-1 4.10 %��-+�,*#

�*')�@ �*	�� (BF (|D*A �B��@ �A��@ ��);%4@ �*')�@ 

=�()3� 4.9 2�;��<A�� pPAHs )3�%�8�8*,%��0'8>''(�1���D� .'|,E0-&}' 
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=�()3� 4.10 Diurnal profile )3�%�8�8*,%��0'8>''(�1���D� .'|,E0-&}' 

���=�()3� 4.9 0-1 4.10 ��
��(;���<� (#8?�)*$ 3 #�;�8< 	?�	8���5&�5&'5� pPAHs AE
.'/?8�8-��/&�2�1��< 6:00 w 9:00 '�C;�� 0-1(#8?� 	8���5&�5&' pPAHs 	?�'5&�	)3�.'/?8
8*' 0-1-,- /?8�8-� 21.00-22.00 '.

��
��(;���<�	8���5&�5&'�U-3�45� pPAHs (#8?�#�;�8< A��. �3	?��)?��*# 246 ng/m3

D'&�7���34'A���A'8;)4�-*4�3	?��)?��*# 99 ng/m3 0-12~��	8#	B�A*^^�<]d�����A3�04�%��/*4
�3	?��)?��*# 242 ng/m3 ,*0A,.'%���)3� 4.9 (#8?�#�;�8<A��.0-1A3�04�%��/*4�3	?�.�-&�	34�*'
��� 0-1AE�8?�D'&�7���34'A���A'8;)4�-*4 �2v' 0.4 0-1 0.41 �)?� %��-+�,*#

���%���)3� 4.9 (#8?�#�;�8< A��. �3	?� pPAHs AE.'8*'�B��@ 7,4�3	?� 302  ng/m3 0-1
�3	?�%�+�.'8*'(BF 7,4�3	?� 159  ng/m3 #�;�8< ��.A���A'�3	?� pPAHs AE.'8*'�*')�@ 7,4�3	?� 156  
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ng/m3 0-1�3	?�%�+�.'8*'(|D*A#,3 7,4�3	?� 60  ng/m3 #�;�8<04�%��/*4�3	?� pPAHs AE.'�A��@7,4
�3	?� 320  ng/m3 0-1�3	?�%�+�.'8*'(|D*A#,3 7,4�3	?� 169  ng/m3

%���)3� 4.9 	?��U-3�4��48*' pPAHs #�;�8< A��. ��.A���A' 0-104�%��/*4 .'|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)�B,���#%*8�4?� 
�*')�@ �*	�� (BF (|D*A#,3 �B��@ �A��@ ��);%4@ �U-3�4

A��. 278 192 159 235 302 282 272 246a

��.A���A' 156 105 97 60 137 99 79 99b

04�%��/*4 231 243 237 169 267 320 229 242a

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 
��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 

window 7,4./&8;F3 One way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&' 
pPAHs  #�;�8< A��. D'&���.A���A'8;)4�-*4 0-12~��	8#	B�A*^^�<]d�����04�%��/*4 8?�
0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.388> 0.05 
4���*# H0 	
� 	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' 0-1��
��./&A>;%;),A�# F Test 
),A�# (#8?��3	?� P-value = 0.000 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1
(;���<�M-���),A�#7,4./& LSD (#8?� pPAHs #�;�8< A��. 0-1 04�%��/*4AE�8?� ��.A���A'
8;)4�-*4�4?��3'*4A+�	*^ 0-1#�;�8<A��. �*# 04�%��/*4]�?0%�%?��*' (0A,M-���8;�	��1D@.'
=�	M'8� 5 2.2) 

�����������2���*4,&�'7	�A�&�)3��3M-�����1��4%*85�A�� pPAHs %��0'8>''
(�1���D�.'/?8�8-��,348�*'.'|,E0-&}' .D&M-)3��30'87'&�0%�%?��*#)3�%�8�8*,.'|,E}' 
7,4(#8?�2���*4,&�'7	�A�&�]�?],&�2v'2���*4A+�	*^)3�)+�.D&	?��U-3�45� pPAHs #�;�8<A��. 0-1
#�;�8<04�%��/*4 �3	?��)?��*' 0%?��;,���2���*408,-&�� ,&�'�������� 7,4(#8?�)3�#�;�8< A��. .'
|,E0-&}' diurnal profile �3	?�	?�'5&�AE%-�,)*$8*' c��0%�%?��*#.'|,E}' A��D%B�'
�����
��������)3�%;,5*, �>]�?A����>�	-
��'%*8],& A=�()3��>�	-
��'%*8],&/&�,&84	8�����8%�+� ���>?�4�)
������2v']2],&'&�4 �3���D4B,0-1���%*8#?�4	�*$5�$' ���A*',�25�'$+��*'�/
$��(-;]�?A�#E�<@
A?M-%?��'
��]2>����A1A�2�;��<A���-(;� c��7,42�%;D����������]�?	*#	*��>A����>
�	-
��'%*8],&%-�,�8-��1)+�D'&�)3��A�
�'-E�AE#)3��3%*8�> 0-1	8�����85��>�2v'%*8/?84�*,
����� )+�.D&��;,���>?�4�)�����],&���4;�5�$' .')�%�5&��D����������.'#�;�8<�,348�*''*$'
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�32�;��<���0-1�	-
��'%*8],&/&�����1)+�.D&���>?�4�)������2v']2],&'&�4 )+�.D&2�;��<A��
�-(;��32�;��<AE c��)3�A��. �3-*��<1��������)3�%;,5*,%-�,)*$8*' �2v'A��D%B.D&2�;��<A�� 
pPAHs )3�A��. �3	?�AE.�-&�	34�*#)3�04�%��/*4 c���2v'�B,%*,�������� 

3) �2�34#�)34#�1D8?�|,E}'0-1|,E0-&}' 
��
���2�34#�)34#	8���5&�5&'5� pPAHs )*$D�, 3 �B, �1D8?�|,E}'0-10-&}' 7,4'+� 

diurnal profile ���2�34#�)34#�*' ,*0A,.'=�()3� 4.11 (#8?��30'87'&�����(;��5�$'-,-5�
A�|,E��-	-&�4	-��*'.'|,E}'0-10-&}' 7,4	?�AEAB,)3�(#	
� #�;�8<04�%��/*4.'|,E}' 	?�
%�+�AB,	
� ��.A���A'.'|,E0-&}' ���=�()3� 4.12 (�) (5) (	) (#8?�#�;�8<04�%��/*4 |,E}'�3	?��3 
pPAHs AE�8?�|,E0-&}' 0.59 �)?� ��.A���A'8;)4�-*4.'|,E}' �3	?�AE�8?� .'|,E0-&}' 0.76 �)?� 
0-1#�;�8< A��. .'/?8|,E}'�3	?�AE�8?�.'|,E0-&0-&}' 0.98 (~1) �)?� 	
��3	?��)?��*'.'|,E}'
0-1.'|,E0-&}'#�;�8< A��. c����
��(;���<�(#8?�)*$ 2 #�;�8<�3	?�����2-3�4'02-.�-&�	34�*' 
4��8&'#�;�8< A��. 0-1��
���2�34#�)34#�*#>''AB5B�8;) )3�>''(�1���D� 	?�	8���5&�5&' 
pPAHs .'|,E}'AE�8?�|,E0-&2�1��< 0.59-0.76 �)?� A+�D�*#>''AB5B�8;)	8���5&�5&' pPAHs 
.'|,E}'�3	?�AE�8?�|,E0-&}' 0.3-0.62 �)?� 
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=�()3� 4.11 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8>''(�1���D�.'/?8|,E}'0-1|,E
0-&}' 

(�) (5)
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(	)

=�()3� 4.12 Diurnal profile 5� pPAHs )3�%�8�8*, < �B,�,348�*' #�;�8<>''(�1���D�.'|,E}'
0-1|,E0-&}' 

������(;���<�5&��E-,&�'�B%B';4�8;)4�%��%��� 4.10 .'|,E}'	8���5&�0A
�U-3�4�)?��*# 101.77 W/m2 �B<D=E�;�U-3�4�)?��*# 28.9ºc 	8�����8-��U-3�4�)?��*# 0.2 m/s �3);�-�
D-*�	
� NE 2�;��<'$+�}' 0.67 mm A?8'.'|,E0-&}'�3	8���5&�0A�U-3�4�)?��*# 105.63 W/m2

�B<D=E�;�U-3�4�)?��*# 31.79 ºc  	8�����8-��U-3�4�)?��*# 0.6 m/s �3);�-�D-*�	
� SW 2�;��<'$+�}' 
0.1 mm  c�����5&��E-)�,&�'�B%B';4�8;)4� (#8?� |,E}'�3�B<D=E�;%�+��8?�|,E0-&}' A?8'2�;��<
	8���5&�0A�3	?�.�-&�	34�*' (#8?�A�� pPAHs .'|,E0-&}'�3	?�%�+��8?�|,E}' �'
������B<D=E�; 
	8���5&�0A 0-1	8�����8-� 7,42�;��<	8���5&�0A0-1 �B<D=E�;AE �1)+�.D& pPAHs >E� 
photodegradation 0-1�2-3�4']2�4E?.'�E2�y�c],&���5�$' c���1)+�.D&%�8�8*,��� pPAHs '&�4- 
,*)3��-?�8��0-&85&�%&' c���3M-)+�.D&�3	8���5&�5&' pPAHs .'|,E}'�3	?�%�+��8?�.'|,E0-&}' ��
��
(;���<����D-*����(#8?�	8���5&�5&' pPAHs �1AE.'|,E}'0-1%�+��8?�.'|,E0-&}' 4��8&'
#�;�8< A��. 	8���5&�5&' pPAHs )*$ 2 |,E��-�3	?�.�-&�	34�*' �'
�������2���*4,&�'��������
,*)3��-?�8��0-&85&�%&'

%���)3� 4.10 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3�>''(�1���D�.'|,E}'
0-1|,E0-&}' 

(�1��� 6 5&��E-,&�'�B%B';4�8;)4� 
}' 0-&}' 

�B<D=E�; (ºc) 28.90  (23.4-36.1) 31.79  (26.2-37.1) 
	8��/
$'A*�(*)F@ (%) 83.16  (54-100) 78.39  (58-97) 
	8���5&�0A (W/m2) 101.77  (9.8-703.1) 105.63  (6.1-730.0) 
2�;��<'$+�}' (mm) 0.67  (0-31.2) 0.1  (0-12) 
	8�����8-� (m/s) 0.2  (0-2.0) 0.6  (0.0-3.6) 
);�-�D-*� NE SW 
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4.2.3 � ��!����!� pPAHs ����O
�L��6N�N���0��L��.���
��	 
�������������1��4%*8%��0'8>''5� pPAHs ],&)+���������#�;�8<>'')3��3

7	�A�&�)3�0%�%?��*' 2 A�4 	
� >''AB5B�8;) 0-1>''(�1���D� 7	�A�&�5�>'')3��3��
�>]dd~� BTS 	
�>''AB5B�8;) 0-1>'')3��3)�,?8' 	
�>''(�1���D� ��
��(;���<�#�;�8<)3�
7	�A�&�>''	-&�4	-��*' �*'],&0�? (1) #�;�8<(�175')3��3A>�'3�>]dd~� BTS 2�,	�?��0-1�3
%�� 2 }��>'' 0-1#�;�8< A��. c���3-*��<15�)�,?8'	�?��0-1�3%�� 2 }��>'' (2) #�;�8<04�
����*4)3��3���>]dd~� BTS 0-1#�;�8<,&�'5&��2�,7-? �*# 04�%��/*4c���2v'#�;�8<)3��3)�,?8'
0-1,&�'5&��2�,7-?0-1�2v'�B,%*,�������� (3) #�;�8<��.��38;���@#�;D��FB��;�)3��3���>]dd~� 
BTS 0-1�3��	�� 1 }��5�>'' �2�34#�)34#�*#�*# ��.A���A'8;)4�-*4 �3)�,?8'2�,	�?��>''
�(34	���D'�� 0-1�3��	�� 1 }��5�>'' 

5<1)3�)+����%�8�8*, pPAHs #�;�8<>'')*$ 2 A�4'*$' ],&)+�������#5&��E-,&�'�B%B';4�8;)4� 
0-15&��E-����� c�����5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������A����>A�B2],& ,*
%���)3� 4.11 c��],&�������U-3�45&��E-%?�V )3�%�8�8*,)B� 10 '�)3 )3�#�;�8<�B,%�8�8*,A�� pPAHs 
],&0�? �B<D=E�; 	8��/
$'A*�(*)F@ 	8���5&�0A 	8�����8-� 0-1);�)�-� A?8'5&��E-,&�'	8��
2�;��<'$+�}' �2v'5&��E-)3�],&���������	8#	B��-(;� <A>�'3�%B�*�� (>''(�1���D�) 0-1A>�'3
����B%B';4�8;)4� ((�175') %��-+�,*# A+�D�*#);�)�-�],&'+�5&��E-��8;�	��1D@7,40A,�2v'
0M'=E�;);�)�-� ,*0A,.'=�()3� 4.13 

 

%���)3� 4.11 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3�>''AB5B�8;) 0-1>''
(�1���D� 

AB5B�8;) (�1��� 6 5&��E-,&�'
�B%B';4�8;)4� }' 0-&}' }' 0-&}' 
�B<D=E�; (ºc) 28.26  (22.9-34.5) 30.64  (24.2-36.9) 28.90  (23.4-36.1) 31.79  (26.2-37.1) 

	8��/
$'A*�(*)F@ (%) 87.19  (63-100) 80.15  (53-94) 83.16  (54-100) 78.39  (58-97) 
	8���5&�0A (W/m2) 136.40  (2.4-841.1) 173.11  (1.2-800.8) 101.77  (9.8-703.1) 105.63  (6.1-730.0) 
2�;��<'$+�}' (mm) 4.78  (0-24) 0.01  (0-2.0) 0.67  (0-31.2) 0.1  (0-12) 
	8�����8-� (m/s) 0.8  (0.1-6.5) 3.53  (0.1-11.4) 0.2  (0-2.0) 0.6  (0.0-3.6) 
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(�)

(5)

=�()3� 4.13 0M'=E�;0A,);�)�-� 0-10M'=E�;0A,�2��@�c�'%@	8��>3�5������;,	8�����8-�
%?�V #�;�8<>''AB5B�8;) .'|,E}' (�) 0-1|,E0-&}' (5) 0-1#�;�8<>''(�1���D� 
.'|,E}' (	) 0-1|,E0-&}' ()
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(	)

()

=�()3� 4.13(%?�) 0M'=E�;0A,);�)�-� 0-10M'=E�;0A,�2��@�c�'%@	8��>3�5������;,	8�����8
-�%?�V #�;�8<>''AB5B�8;) .'|,E}' (�) 0-1|,E0-&}' (5) 0-1#�;�8<>''
(�1���D� .'|,E}' (	) 0-1|,E0-&}' ()
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 ��/���

�!�!���� �� �!�!���� ����� ������ 6 �� ������ 6 �����

���%���)3� 4.11 (#8?���
���2�34#�)34#.'|,E��-�,348�*'A=�()��B%B';4�8;)4�],&0�? 
�B<D=E�; 	8��/
$' )3�#�;�8<>''AB5B�8;) 0-1(�1���D�]�?0%�%?��*'���'*� 0%?	8���5&�0A 
'$+�}' 0-1	8�����8-��3	8��0%�%?��*' A?8'	8���5&��5&�0A 	8�����8-� 0-12�;��<'$+�}'
(#8?�)3�#�;�8<>''AB5B�8;)�3	?�AE�8?� .'|,E0-&}' (#8?�)3�#�;�8<>''AB5B�8;)�3�B<D=E�; 
	8��/
$'A*�(*)F@ .�-&�	34�*#)3�>''(�1���D� 0-12�;��<'$+�}'�3	?�%�+��D�
�'�*' A?8'	8��
�5&�0A0-1	8�����8-�(#8?�#�;�8<>''AB5B�8;)�3	?�AE�8?�>''(�1���D���� 0%?��
��
�2�34#�)34##�;�8<>''�,348�*'�1D8?�|,E}' 0-10-&}'(#8?� �B<D=E�; 	8���5&�0A 0-1
	8�����8-� .'|,E0-&}'����8?�|,E}' 0-12�;��<}'.'|,E}'����8?�|,E0-&}' 

���A+��8�5&��E-������1D8?�)3����#%*8�4?�)*$A�|,E'*$'],& 0#?2�1�=)�>����2v' 6 
2�1�=)],&0�? (1) �>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� (2) �>A��-&�
�	�
�� (3) �>�*��4�'4'%@ (4) �>#��)B�5'�,�-�� 4 -&� w �>%E& (5) �>0)��c3� (6) �>4'%@A?8'
#B		- .'|,E0-&}' 8*'�*	��)3� 50-1(BF)3� 6 ����4' A=�(�����M;,2�%;�'
�����}'%�%-�,
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.'|,E}' )3�>''AB5B�8;)(#8?�A*,A?8'5��>/';,%?�V �2v',*'3$ �>�*��4�'4'%@ 27-34% 
.'8*')+��' 0-1 15-19% .'8*'D4B, �>4'%@A?8'#B		- 22-24% .'8*')+��' 0-129% .'
8*'D4B, �>0)��c3� .'8*')+��' 19-21% 0-1 29% .'8*'D4B, �>#��)B�5'�,�-�� 4 -&� w �>%E&
18-20% .'8*')+��' 0-1 15-18% .'8*'D4B, �>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1
]�?2�1�+�)� 6-7% .'8*')+��' 0-1 7-8% .'8*'D4B, 0-1 �>A��-&��	�
�� 1 % .'8*')+��'
0-18*'D4B, 

.'|,E0-&}' )3�>''AB5B�8;)(#8?�A*,A?8'5��>/';,%?�V ]�?0%�%?����.'|,E}' 	
� 
�>�*��4�'4'%@ 28-34% .'8*')+��' 0-1 19-23% .'8*'D4B, �>4'%@A?8'#B		- 23-24% .'8*'
)+��' 0-1 27-28% .'D4B, �>0)��c3� .'8*')+��' 19-21% 0-1 28% .'8*'D4B, �>#��)B�
5'�,�-�� 4 -&� w �>%E& 17-19% .'8*')+��' 0-1 14-17% .'8*'D4B, �>#��)B�5'�,.D ?̂-�>
7,4A��2�1�+�)�0-1]�?2�1�+�)� 6-7% .'8*')+��' 0-1 7% .'8*'D4B, 0-1 �>A��-&��	�
�� 
1 % .'8*')+��'0-18*'D4B, 

��
���2�34#�)34#�1D8?�A*,A?8'5��> �1D8?�8*')+��'0-18*'D4B, )*$.'|,E}'0-1|,E
0-&}'5�>''AB5B�8;) (#8?�.'8*'D4B,�>�>4'%@A?8'#B		-0-1�>0)��c3� �3�+�'8'AE�8?�.'8*'
)+��' A?8'�>�*��4�'4'%@0-1�>#��)B�5'�,�-�� 4 -&� w �>%E& .'8*'D4B,�32�;��<'&�4�8?�8*'
)+��' A?8'�+�'8'�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� �3�+�'8'
.�-&�	34�*')*$.'8*'D4B,0-18*')+��' 

A+�D�*#)3�(�1���D�.'|,E}' (#8?�A*,A?8'5��>/';,%?�V �2v',*'3$ 	
� �>4'%@A?8'
#B		- 28-29% .'8*')+��' 0-129-31% .'8*'D4B, �>0)��c3� .'8*')+��' 23-24% 0-1 28-32% 
.'8*'D4B, �>�*��4�'4'%@ 18% .'8*')+��' 0-1 24% .'8*'D4B, �>#��)B�5'�,�-�� 4 -&� w
�>%E& 12-14% .'8*')+��' 0-1 16% .'8*'D4B, �>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1
]�?2�1�+�)� 5-3% .'8*')+��' 0-1 3% .'8*'D4B, 0-1 �>A��-&��	�
�� 4 % .'8*')+��'0-1
8*'D4B, 

.'|,E0-&}' )3�>''(�1���D�(#8?�A*,A?8'�>/';,%?�V ]�?0%�%?����.'|,E}' 	
� 
�>4'%@A?8'#B		- 29% .'8*')+��' 0-128-29% .'8*'D4B, �>0)��c3� .'8*')+��' 24% 0-1 29-
32% .'8*'D4B, ,�>�*��4�'4'%@ 24% .'8*')+��' 0-1 17% .'8*'D4B, �>#��)B�5'�,�-�� 4 
-&� w �>%E& 16% .'8*')+��' 0-1 14-16% .'8*'D4B, �>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�
0-1]�?2�1�+�)� 3% .'8*')+��' 0-1 3-4% .'8*'D4B, 0-1 �>A��-&��	�
�� 4-6 % .'8*'
)+��'0-18*'D4B, 

��
���2�34#�)34#�*'�1D8?�>''(�1���D�0-1>''AB5B�8;) A*,A?8'5��>0%?-1
2�1�=)�3	?�.�-&�	34�*' 0-1�30'87'&�)3��D�
�'�*' 	
� .'8*'D4B,�>4'%@A?8'#B		-0-1�>
0)��c3� �3�+�'8'AE�8?�.'8*')+��' A?8'�>�*��4�'4'%@0-1�>#��)B�5'�,�-�� 4 -&� w �>%E& .'
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8*'D4B,�32�;��<'&�4�8?�8*')+��' A?8'�+�'8'�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1
]�?2�1�+�)� �3�+�'8'.�-&�	34�*')*$.'8*'D4B,0-18*')+��' 

��
��(;���<�2���*4,&�'7	�A�&�>'' A=�(�B%B';4�8;)4� 0-12�;��<�����)3��3M-%?����
��1��4%*85�A�� pPAHs )3�>''AB5B�8;)0-1>''(�1���D� A����>A�B2],&,*%���)3� 4.12 

����������������1��4%*8%��0'8>'' (;���<� 2 2�1�,�' 	
� >&�2���*408,-&�� �/?' 
2�;��<�������� 0-1A=�()��B%B';4�8;)4�)3��D�
�'�*' 0-1>&�2���*4,&�'7	�A�&�>'')3�
	-&�4	-��*' 7,4��
��(;���<�2�1�,�'0����3�48�*#2���*408,-&�� �/?' 2�;��<�������� 0-1
A=�()��B%B';4�8;)4�)3��D�
�'�*' )3�>''AB5B�8;).'|,E}'0-1|,E0-&}' (#8?� #�;�8<.%&A>�'3
�>]dd~� BTS A>�'3(�175' -*��<1(
$')3��3��	��.�-&�	34�2v'��	��(�<;/4@AE)*$ 2 }��>'' �3 
H1:H2:W1:W2 �)?��*# 9:9:14:14 �3	8���5&�5&' pPAHs AE�8?�)3���.��38;���@ �3-*��<1(
$')3� 	
��4E?
#�;�8<.%&���>]dd~� BTS ]�?�3A>�'3�>]dd~� 0-1�3��	��(�<;/4@AE 1 }��>'' �3 H1:H2:W1:W2

�)?��*# 0:9:14:8.6 0-1AE�8?�)3�04�����*4 c���3-*��<1�2v'A3�04� #�;�8<.�-&�	34]�?�3��	��
(�<;/4@AE �3 H1:H2:W1:W2 �)?��*# 0:0:14:8.6 ������M-��������(#8?�2���*4,&�'7	�A�&�>''
�3M-%?������1��4%*8�-(;� 7,4�U(�1#�;�8<>'')3��3/�'/-�A>�'3�>]dd~�0-1�3��	��AE)*$ 2 
}��>'' )3�>''(�1���D�.'|,E}' (#8?� #�;�8<04�%��/*4c���3-*��<1�2v'A3�04� #�;�8<
.�-&�	34]�?�3��	��(�<;/4@AE �3 H1:H2:W1:W2 �)?��*# 0:0:32:32 �3	?� pPAHs AE�8?� )3�A��. c���3
��	��.�-&�	34�2v'��	��AE)*$ 2 }��>''0-1�4E?#�;�8<.%&)�,?8' �3 H1:H2:W1:W2 �)?��*# 
9:12:27.6:27.6 0-1)3���.A���A'8;)4�-*4�4E?#�;�8<.%&)�,?8' c��	�?��/?����������(34	���
�,348 0-1]�?�3��	��.'#�;�8<.�-&�	34 �3 H1:H2:W1:W2 �)?��*# 0:0:17.7:8.25 A?8'.'|,E0-&}'
(#8?�#�;�8< )3�A��. �3	?��)?��*#)3�04�%��/*40-1AE�8?� ��.A���A'8;)4�-*4 �'
�����#�;�8< A��.
�37	�A�&�>'')3�2�,)�#��
���)34#�*#��.A���A'8;)4�-*4 0-1(#8?���
����������%;,5*,�>�	-
��'
%*8],&/&� -*��<17	�A�&�>'')3�2�,)�#�1A����>�*����#A���-(;�)+�.D&	8���5&�5&'AE
.�-&�	34�*##�;�8<A3�04� ������M-��������(#8?�2���*4,&�'7	�A�&�>''�3M-%?������1��4
%*8�-(;� 7,4>'')3��3)�,?8'	�?��/?���������(�,3 0-1�3��	��AE)*$ 2 }��>'' �8�)*$
2���*4,&�'A=�(���������3M-�/?'�*' 7,4�U(�1#�;�8<>'')3��3-*��<12�,)�#4;�A?M-)+�.D&��;,
���A1A�%*85��-(;����5�$'



%���)3� 4.12 �2�34#�)34#	?� pPAHs �B%B';4�8;)4� 2�;��<����� #�;�8<>''AB5B�8;)0-1>''(�1���D�)3�%�8�8*,],&.'|,E}'0-10-&}'

AB5B�8;) (�1���D�
}' 0-&}' }' 0-&}'(����;�%��@

(H1:H2:W1:W2) (�175'
9:9:14:14

��.��38;���@
0:9:14:8.6

04�����*4 
0:0:14:8.6

(�175'
9:9:14:14

��.��38;���@
0:9:14:8.6

04�����*4 
0:0:14:8.6

A��.
9:12:27.6:27.6

��.A���A'
0:0:17.7:8.25

04�%��/*4 
0:0:32:32

A��.
9:12:27.6:27.6

��.A���A'
0:0:17.7:8.25

04�%��/*4 
0:0:32:32

pPAHs (ng/m3) 514 334 354 265 100 219 250 140 406 246 99 242
�B%B';4�8;)4�
�B<D=E�; (ºc)
	8��/
$'A*�(*)F@ (%)
	8���5&�0A (W/m2)
2�;��<'$+�}' (mm)
	8�����8-� (m/s)

28.26
87.19

136.40
4.78
0.8

30.64
80.15

173.11
0.01
3.53

28.90
83.16
101.77
0.67
0.2

31.79
78.39
105.63

0.1
0.6

2�;��<����� (	*'/8*')
tuk-tuk
motorcycle
car
taxi
pick up & van
bus&truck

4344
193782
160944
139380
126216
43056

4098
166235
142862
124817
104434
31388

28950
154332
194154
162060
109794
21300

28578
156780
190836
163128
106794
20598
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2�1�,�')3�A� >&�2���*4,&�'7	�A�&�>''#�;�8<)3�	-&�4	-��*'���2�34#�)34#�*' 
�1D8?�>''AB5B�8;)0-1>''(�1���D� 0-1(;���<�2���*408,-&��)3�0%�%?��*' 7,4#�;�8<
(�175'�)34#�*# A��. c���3-*��<17	�A�&�>'')3��3��	��(�<;/4@AE 2 }��>'' 0-1�3A;�2-E�
A�&�#'>''2�,	�?���*#/?���������(�,3�D�
�'�*' #�;�8<��.��38;���@�)34#�*# ��.A���A'
8;)4�-*4 c���3-*��<17	�A�&�>'')3��3�3A;�2-E�A�&�#'>''2�,	�?���*#/?����������(34
#�A?8' �8�)*$�3��	�� 1 }��5�>''�D�
�'�*' #�;�8<04�����*4�)34#�*# 04�%��/*4 �3-*��<1
�2v'A3�04� 0-1#�;�8<.�-&�	34]�?�3��	��(�<;/4@AE)3��D�
�'�*' 

��
��(;���<�.'=�(�8�0-&8.'|,E}' (#8?� 2���*4,&�'�B%B';4�8;)4� (],&0�? �B<D=E�; 0-1
	8��/
$') )3�>''AB5B�8;)0-1>''(�1���D� �3	?�.�-&�	34�*' A?8'2�;��<}' 	8�����8-� 0-1
	8���5&�5�0A��);%4@#�;�8<>''AB5B�8;)�3	?�AE�8?�)3� >''(�1���D� 0-1��
��(;���<�
0D-?�+��';, pPAHs 	
� �+�'8'0-12�1�=)5��>0%?-1>'' (#8?�2�;��<�8�5��>�3	?�
.�-&�	34�*' 4��8&' �>#��)B�5'�,�-�� 4 -&� w �>%E& 0-1�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�
)�0-1]�?2�1�+�)� >''AB5B�8;)�32�;��<����8?�>''(�1���D� A��&�4	*'%?�8*'

.'|,E0-&}' A=�()��B%B';4�8;)4�5�>''AB5B�8;)0-1>''(�1���D� �30'87'&�)3�
�D�
�'�*#.'|,E}' 4��8&'2�;��<'$+�}')3�#�;�8<>''AB5B�8;)�3	?�%�+��8?�)3�>''(�1���D� 0-1
0%?��
��(;���<�/';,5��>(#8?� �>#��)B�5'�,�-�� 4 -&� w �>%E& 0-1�>#��)B�5'�,.D ?̂-�>
7,4A��2�1�+�)�0-1]�?2�1�+�)� >''AB5B�8;)�32�;��<����8?�>''(�1���D� A��&�4	*'
%?�8*' ,*)3�(#.'|,E}' 

��
��8;�	��1D@5&��E-,&�'2���*408,-&�� (],&0�? 2�;��<�������� A=�()��B%B';4�8;)4�)
5<1)3�)+�������#%*8�4?�)3�#�;�8<>'')*$ 2 0D? ,*5&�%&' 0-&8'+���(;���<�>�M-)3��3%?����
�2-3�4'02-5� pPAHs 2�1��#�*#2���*4,&�'7	�A�&�5�>'' A����>(;���<�],&,*'3$ 0-1
��
��'+�5&��E- diurnal profile 5� pPAHs )3�%�8�8*,],&.'#�;�8<7	�A�&�5�>'')3�	-&�4	-��*'
���2�34#�)34#�*' ,*0A,.'=�()3� 4.16 0-1	?��U-3�45����%�8�8*, ,*%���)3� 4.12  

���=�()3� 4.16 (�) (5) (#8?� #�;�8< A��. (>''(�1���D�) 0-1A>�'3(�175' (>''
AB5B�8;)) (#2�;��<A�� pPAHs )3�%�8�8*,],&.'|,E}'#�;�8<(�175'�30'87'&�)3�AE�8?�)3� 
A��. 7,4�3	?�AE�8?� A��. 0.49 �)?� 0-1.'|,E0-&}'AE�8?� 0.93 �)?� D�
���
�#�1�)?��*' ��
��
(;���<�2���*4)��B%B';4�8;)4�(#8?��3M-%?������1��4%*85� pPAHs >�0�&.')*$ 2 |,E 2�;��<
�>)3�>''AB5B�8;) 7,4�U(�1�>4'%@2�1�=))3�./&'$+��*',3�c-c���2v'0D-?�+��';,D-*�5� pPAHs 
�1�32�;��<����8?�)3�>''(�1���D� 0-12���*4)��B%B';4�8;)4�)3�#�;�8<AB5B�8;) '?��1�3M-)+�
.D&�����1��4%*85� pPAHs ��;,5�$'],&,3�8?�)3�#�;�8<(�1���D� 7,4.'|,E}')3�#�;�8<(�1
75'�3	?�AE�8?�)3� A��. �'
�����	8�����8-�%�+�0-1�3	?�.�-&�	34�*' A?8'.'|,E0-&}')3�#�;�8<
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(�175'�3	?�.�-&�	34�*#)3� A��. �'
�����	8�����8-�)3�#�;�8<>''AB5B�8;)�3	?�AE�8?�)3�>''
(�1���D� 

P��Q� P��0���Q� 

(�) (5)

(	) ()

(�) (U)
=�()3� 4.16 �2�34#�)34# Diurnal profile 5� pPAHs )3�#�;�8<>''AB5B�8;)0-1>''(�1���D� )3��3

7	�A�&�	-&�4	-��*')*$.'|,E}'0-10-&}' 

���=�()3� 4.16 (	) () #�;�8<04�%��/*4 (>''(�1���D�) 0-104�����*4(>''AB5B�8;))
(#8?��37	�A�&�	-&�4�*'0-1�2v'�B,%*,��������)*$ 2 0D? 7,4.'|,E}' 0-10-&}'(#8?� �3
0'87'&�����(;��5�$'--,-5� diurnal profile 	-&�4	-��*'��� .'|,E}'0-1|,E0-&}'�32�;��< 
pPAHs )3�04�%��/*4AE�8?�04�����*4 0.87 �)?� 0-1 0.9 �)?� %��-+�,*# ��
��(;���<�(#8?� 2�;��<
��������#�;�8<>''AB5B�8;) 	
��>#��)B�5'�,�-�� 4 -&� w �>%E& 0-1�>#��)B�5'�,.D ?̂-�>
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7,4A��2�1�+�)�0-1]�?2�1�+�)� c���2v'0D-?�+��';,D-*� pPAHs c���2v'0D-?�+��';,D-*� 
pPAHs ����8?�>''(�1���D� >�0�&)*$ 2 >'' A=�()��B%B';4�8;)4�%?��*'#� 0%?(#8?�
-*��<15�0D-?�+��';,	?�'5&�	-&�4	-��*' 	
��3���D4B,';�5��>0-1������%*85��>
	-&�4�*' ��)+�.D&04�%��/*4�3	?�.�-&�	34�*#04�����*4)*$ 2 |,E��- 

���=�()3� 4.16 (�) (U) #�;�8<��.A���A' (>''(�1���D�) 0-1��.��38;���@ (>''
AB5B�8;)) ��
��(;���<�	8���5&�5&' pPAHs .'|,E}' )3���.��38;���@ �3	?� pPAHs AE�8?� )3���.A��
�A' 0.42 �)?� A?8'.'|,E0-&}')*$ 2 #�;�8<�3	?��)?��*' ��
��(;���<��+�'8'�>.'|,E}'5�>''
(�1���D�0-1>''AB5B�8;) 7,4�U(�1/';,�>#��)B�5'�,�-�� 4 -&� w �>%E& 0-1�>#��)B�5'�,
.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� (#8?�)3�>''AB5B�8;)�3	8�����8-�AE�8?�>''
(�1���D�	?�'5&�������3�����1��4%*85� pPAHs ],&,3�8?� )+�.D&�32�;��<	8���5&�5&'
.�-&�	34�*' ����������������1��4%*85� pPAHs )3�#�;�8<�B,���#)3��37	�A�&�>''	-&�4	-��*' 
7,4�2�34#�)34# 2���*4,&�'�B%B';4�8;)4� 7,4�U(�1�4?�4;�	8�����8-� �3#)#�)A+�	*^.'���
��1��4%*85� pPAHs >�0�&8?�2�;��<�>)3�#�;�8<>''AB5B�8;)AE�8?�>''(�1���D� 

����������������1��4%*8%��0'8>'' (;���<� 2 2�1�,�' 	
� >&�2���*408,-&�� �/?' 
2�;��<�������� 0-1A=�()��B%B';4�8;)4�)3��D�
�'�*' (#8?�>'')3��3��	��(�<;/4@AE 2 }��
>'' 0-1�3A;�2-E�A�&�#'>''2�,	�?���*#/?���������(�,3 �1�32�;��<�-(;�AE �'
�����
�����1��4%*85��-(;�>E�2�,�*$')*$,&�'#'0-1,&�'5&� )+�.D&�-(;�A1A�0-1�32�;��<	8��
�5&�5&'AE#�;�8<.%&A;�2-E�A�&�#'>''2�,	�?��>'' ��-��	
� #�;�8<)3��2v'A3�04������ 
0-1#�;�8<>'')3��3A;��?�A�&��D'
�(
$'M;8����� �3��	�� 1 }��>'' �'
�����7	�A�&�5�>''
)3��3-*��<12�,)�#�(34,&�'�,348 D�
� A;��?�A�&�2�,	�?��(
$'M;8������(34#�A?8' )+�.D&�-(;�
�3�����1��4%*8],&#&� 2�;��<	8���5&�5&'��%�+� 0-1#�;�8<)3�7	�A�&�>'')3��3-*��<1
	-&�4	-��*' (#8?�	8�����8-��3M-%?������1��4%*85��-(;� �'
�����7	�A�&�>'')3��3
-*��<12�,)�#�D�
�'�*' 0%?#�;�8<)3�	8�����8-�AE�1A?M-.D&�32�;��<	8���5&�5&'%�+��8?�

4.3 GH	I
	
�	��J
!�K��
�0���K��R
		K�L�� 
4.3.1 ��
����������� pPAHs ���	��J
!�K�S�0���K��R
		K�L��6N�N��� (�N�!
���TJ6�)

1) |,E}' 
�������������1��4%*8%��0'8%*$U���*#>''AB5B�8;))3�#�;�8<�B)4�'�#^�A;�;'*$' ],&

)+����%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*, 4 �B, ],&0�?)3��141'&�4�8?� 5 ��%� 75  150  
0-1 225 ��%� ���>'' )+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'�8-� 7 8*' 
(8*'�*')�@)3� 20- 8*'�*')�@)3� 27 �*'4�4' 2547) 2�;��<A�� pPAHs )3�],&,*0A,.'=�()3� 4.17 
0-1 diurnal profile 0A,.'=�()3� 4.18 
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=�()3� 4.18 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''AB5B�8;) .'|,E}' 

���=�()3� 4.17 0-1 4.18 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )3�
�141%?�V �3-*��<1)3�	-&�4�*' 	
�	?�	8���5&�5&'5� pPAHs AE.'/?8�8-��/&�2�1��< 6:00 w
10:00 '�C;�� ���'*$'	?�4V-,-.'�8-��-�8*' 0-1AE5�$'�-��'&�4.'%�'�4�'2�1��< 19:00 w
21:00 '�C;�� 0-10-1	8���5&�5&'-,-%�+�AB,.'/?8�8-� 00:00 w 04:00 '�C;�� 4��8&'.'8*'	
'
�*	���8-� 24.00 '. >�8*'(BF�8-� 04.00 '. )3�2���z	8���5&�5&'5� pPAHs )3��1,*#AEM;,2�%;
)*$ 4 �141 A?M-.D&2�;��<	8���5&�5&'�U-3�4%?�8*'5� pPAHs )*$ 4 �141�3	?�AE.'8*'�*	��
0-1(BF ,*0A,.'%���)3� 4.13 )3��141'&�4�8?� 5 ��%� �3	?� 149 0-1 120 ng/m3 %��-+�,*# �141 
75 ��%� �3	?� 74 0-1 78 ng/m3 %��-+�,*# �141 150 ��%� �3	?� 43 0-1 54 ng/m3 %��-+�,*# �141 
225 ��%� �3	?� 45 0-1 60 ng/m3 %��-+�,*# 0-1(#8?� )3��141 150 ��%� 0-1 225 ��%� (%��� 
4.13) �3	?�.�-&�	34�*'.')B�V 8*' 7,4)3��141 225 ��%� �3	?�AE�8?�)3��141 150 ��%��-��'&�4 0-1
�3	?�AE�8?��141 150 ��%� 	?�'5&����.'8*'�A��@ )*$'3$����'
�����#�;�8<,&�'D-*5�A8'
�#^�A;�;�3 �3>''A�4D'��c���2v'�A&')�-*,]2>''(�1��� 4  

��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 4 �141 ,*%���)3� 4.13 (#8?��141'&�4
�8?� 5 ��%����>''�3	8���5&�5&'�U-3�4AE)3�AB,	
� 100 ng/m3 ��-��	
��141 75 ��%��3	?�
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�)?��*# 54 ng/m3 �141 150 ��%� �)?��*# 30 ng/m3 0-1�141 225 ��%� �)?��*# 36 ng/m3 %��-+�,*# 
7,4(#8?� )3��141 75 ��%� �3 pPAHs -,- ����141'&�4�8?� 5 ��%� 46.08% 7,4�)34#�2v'
A*,A?8'���)3��141'&�4�8?� 5 ��%� �3	?��)?��*# 0.54 )3��141 150 ��%� -,- 70.48% �2v'A*,A?8' 
0.3 �)?�5��141'&�4�8?� 5 ��%� 0-1�141 225 ��%� -,- 64.45% �2v'A*,A?8' 0.36 5��141
'&�4�8?� 5 ��%� ��
��(;���<�(#8?� )3��141 150 ��%� �3�2��@�c�'%@���-,-���)3�AB, 

%���)3�  4.13 	?��U-3�4 pPAHs .'D'��8*')3��141'&�4�8?� 5 ��%� 75  150  0-1 225 ��%� 
.'#�;�8<�B)4�'�#^�A;�; .'|,E}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�*')�@ �*	�� (BF (|D*A �B��@ �A��@ ��);%4@ �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 131 149 120 60 54 107 81 100a 1
�141 75 ��%� 56 74 78 46 33 56 35 54b 0.54 
�141 150 ��%� 23 43 54 25 20 28 14 30c 0.3 
�141 225  ��%� 29 45 60 31 25 41 18 36d 0.36 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 5 
��%� �141 75 ��%� �141 150 ��%� 0-1�141 225 ��%� 5�5&��E-,&8472�0��� SPSS for 
window 7,4./&8;F3 One way ANOVA  8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 4 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 4 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value = 0.000 < 0.05 
,*'*$' 2�;�AF H0 	
� 	8��02�2�8'5�)*$ 4 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch 
Test ),A�# (#8?��3	?� P-value = 0.000 < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1
./& Dunnett�T3 ),A�#(#8?�)*$ 4 �141 �3	?�0%�%?��*'�4?��3'*4A+�	*^ (��4-1��34,0A,.'
=�	M'8� 5-3.1) 

 
2) |,E0-&}' 
�������������1��4%*8%��0'8%*$U���*#>''AB5B�8;) .'|,E0-&}''*$' �38;F3���

%�8�8*,�/?'�,348�*#.'|,E}' c��)+�������#%*8�4?��2v'�8-� 7 8*' 	
��1D8?� 8*'�B��@)3� 18 w 8*'
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(|D*A#,3)3� 25 �3'�	� 2548 c��A����>0A,2�;��<A�� pPAHs 0-1 diurnal profile ,*=�()3� 
4.19 0-1 4.20 
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=�()3� 4.20 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''AB5B�8;) .'|,E0-&}' 

���=�()3� 4.19 0-1 4.20 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )*$ 
4 �141 �3-*��<1)3�	-&�4�*' 	
�	?�	8���5&�5&'5� pPAHs AE.'/?8�8-��/&�2�1��< 
6:00 w 10:00 '�C;�� ���'*$'	?�4V -,-.'�8-��-�8*' 0-1AE5�$'�-��'&�4.'%�'�4�' A+�D�*#.'
8*'�A��@0-1��);%4@(#8?� pPAHs profile �3-*��<10%�%?����8*'�
�'V 	
�2�;��<AE.'/?8�/&�
0-1	?�'5&�	)3� �'��1)*� 12.00 '. 0-1 16.00 '. %��-+�,*# �1-,-��
��4V .'/?8#?�4>��4�' 

	8���5&�5&'�U-3�4 pPAHs 0A,.'%���)3� 4.14 (#8?� )3��141'&�4�8?� 5��%� �3	?�
	?�'5&�AE.'8*'�A��@ (|D*A#,3 0-1��);%4@ 7,4�3	?��)?��*# 125  79 0-1 79 ng/m3 %��-+�,*# )3�
�141 75 ��%��3	?�AE.'8*'�A��@0-1(|D*A#,3 �3	?� 40 0-1 29 ng/m3 )3��141 150 ��%� 0-1 225 
��%� �3	?�.�-&�	34�*'.')B�V 8*' 0-1��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 4 �141 
%-�,�141�8-�)3����#%*8�4?� (#8?�)3��141'&�4�8?� 5 ��%����>''�3	8���5&�5&'�U-3�4AEAB,	
� 
62 ng/m3 ��-��	
��141 75 ��%��3	?��)?��*# 25 ng/m3 �141 150 ��%� 	
� 12 ng/m3 0-1�141 
225 ��%� 	
� 11 ng/m3 %��-+�,*# 7,4(#8?� )3��141 75 ��%� �3 pPAHs -,- ����141'&�4�8?� 5 
��%� 59.51% 7,4�)34#�2v'A*,A?8'���)3��141'&�4�8?� 5 ��%� �3	?��)?��*# 0.4 )3��141 150 ��%� 
-,- 81.15% �2v'A*,A?8' 0.19 �)?�5��141'&�4�8?� 5 ��%� 0-1�141 225 ��%� -,- 82.25% 
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�2v'A*,A?8' 0.18 �)?�5��141'&�4�8?� 5 ��%� ��
��(;���<�(#8?� )3��141 150 ��%� 0-1 225 
��%��3	?�.�-&�	34�*'�D�
�'.'|,E}' 0-1�3�2��@�c�'%@���-,-���)3�AB, 

%���)3� 4.14 	?��U-3�4 pPAHs .'D'��8*')3��141'&�4�8?� 5 ��%� 75  150  0-1 225 ��%� .'#�;�8<
�B)4�'�#^�A;�; .'|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�B��@ �A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 27 125 79 32 44 49 79 62a 1
�141 75 ��%� 18 40 25 19 22 23 29 25b 0.40 
�141 150 ��%� 9 11 8 9 14 16 16 12c 0.19 
�141 225  ��%� 14 9 7 8 13 14 13 11d 0.18 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 

 
��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 5 

��%� �141 75 ��%� �141 150 ��%� 0-1�141 225 ��%� 5�5&��E-,&8472�0��� SPSS for 
window 7,4./&8;F3 One way ANOVA  8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 4 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 4 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value = 0.000< 0.05 
,*'*$' 2�;�AF H0 	
� 	8��02�2�8'5� 4 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch Test 
),A�# (#8?��3	?� P-value = 0.000 < 0.05  ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1./& 
Dunnett�T3 ),A�#(#8?�)*$ 4 �141 �3	?�0%�%?��*'�4?��3'*4A+�	*^ (0A,.'=�	M'8� 5-3.2) 

 
3) �2�34#�)34#�1D8?�|,E}'0-1 |,E0-&}' 
'+�M-����������1��4%*8%��0'8%*$U���*#>''AB5B�8;) .'|,E}'0-1|,E0-&}' ��

�2�34#�)34#�*'7,40A,�2v' pPAHs profile )3�2����.'=�()3� 4.21 0-1 4.22 
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=�()3� 4.21 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8%*$U���*#>''AB5B�8;).'/?8|,E}'

0-1|,E0-&}' 

(�) (5)

(	) ()
=�()3� 4.22 Diurnal profile )3�%�8�8*,)3��141�,348�*' .'|,E}'0-10-&}' )3��141'&�4�8?� 

5 ��%�(�) 75(5) 150(	) 0-1225 ��%� () )3�>''AB5B�8;)

���=�()3� 4.22 (�) (5) (	) () ��
��(;���<� diurnal profile (#8?��30'87'&�����(;��5�$'-
-,- 	-&�4	-��*')3��141�,348�*'7,4�U(�1)3��141%�+��8?� 5 ��%� 0-1 75 ��%� pPAHs.'|,E}' 
�3	?�����8?�.'|,E0-&}' 7,4)3��141'&�4�8?� 5 ��%� 75 150 0-1225 ��%����>'' .'|,E}'�3	?�
����8?�.'|,E0-&}' 0.62   0.46  0.4  0-1 0.31 �)?� %��-+�,*# ��
���2�34#�)34#)3��141�,348�*' �1
�D�'8?� pPAHs .'|,E}'�32�;��<AE�8?�.'|,E0-&}' 2�1��<	���D'�� ,*%���)3� 4.13 0-1 4.14  
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�����������5&��E-,&�'�B%B';4�8;)4�5<1)3����#%*8�4?�.'|,E}',*%���)3� 4.15 (#8?� 
	8���5&�0A�U-3�4�)?��*# 99.6 W/m2 �B<D=E�;�U-3�4�)?��*# 30ºc 	8�����8-��U-3�4�)?��*# 0.1 m/s �3
);�-�D-*�	
� N  2�;��<'$+�}' 0.9 mm A?8'.'|,E0-&}'�3	8���5&�0A�U-3�4�)?��*# 143.8 W/m2

�B<D=E�;�U-3�4�)?��*# 30.7 ºc  	8�����8-��U-3�4�)?��*# 0.6 m/s �3);�-�D-*�	
� W 2�;��<'$+�}' 
0.01 mm  c�����5&��E-)�,&�'�B%B';4�8;)4�.'|,E0-&}'(#8?� ��
��2�;��<	8���5&�0AAE �1)+�
.D& pPAHs >E� photodegradation 0-1�2-3�4']2�4E?.'�E2�y�c],&���5�$' �2v'�D%BM-)3�)+�.D&���
%�8�8*, pPAHs �3	?�'&�4-.'|,E0-&}' 0-1���);�-�(#8?�.'|,E}');�-�(*,�����);��D'
� 
	
�-�(*,���>''��4*�B,���#%*8�4?� 0-1|,E0-&}');�-�(*,�����);�%18*'%� 	
�(*,�����
,&�'5&�	?�']2)�,&�'D-*5�A8'�#^�A;�; ��.D& pPAHs �3	8���5&�5&''&�4�8?�

%���)3� 4.15 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3��B)4�'�#^�A;�; .'/?8|,E
}' 0-1|,E0-&}' 

�B)4�'�#^�A;�; 5&��E-,&�'�B%B';4�8;)4� 
}' 0-&}' 

�B<D=E�; (ºc) 30.0 (25.1-37.7) 30.7 (26.6-39.3) 
	8��/
$'A*�(*)F@ (%) 83(53-100) 80 (48-99) 
	8���5&�0A (W/m2) 99.6 (1.2-788.6) 143.8 (1.2-710.4) 
2�;��<'$+�}' (mm) 0.90 (0-55.48) 0.01 (0-2.0) 
	8�����8-� (m/s) 0.1 (0.0-2.3) 0.6 (0.0-3.0) 
);�-�D-*� N W

4.3.2 ��
����������� pPAHs ���	��J
!�K��
�0���K��R
		K�L��.���
��	 (��.6
��6�
��!
�K!)
1) |,E}' 
�������������1��4%*8%��0'8%*$U���*#>''(�1���D�)3�#�;�8<��.A���A'8;)4�-*4

'*$' ],&)+����%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*, 4 �B, ],&0�?)3��141'&�4�8?� 5 ��%� 
75  150  0-1 225 ��%� ���>'' )+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'�8-� 
7 8*' (8*'�*	��)3� 12- 8*'�*')�@)3� 18 %B-�	� 2547) pPAHs profile )3�],&,*0A,.'=�()3� 4.23 
0-1 diurnal profile 0A,.'=�()3� 4.24 
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�*	�� (BF (|D*A �B��@ �A��@ ��);%4@ �*')�@ 

=�()3� 4.23 2�;��<A�� pPAHs )3�%�8�8*,%��0'8%*$U���*#>''(�1���D� .'|,E}' 
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=�()3� 4.24 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''(�1���D� .'|,E}' 

���=�()3� 4.23 0-1 4.24 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )3�
�141%?�V �3-*��<1)3�	-&�4�*' 	
�	?�	8���5&�5&'5� pPAHs AE.'/?8�8-��/&�2�1��< 6:00 w
10:00 '�C;�� ���'*$'	?�4V -,-.'�8-��-�8*' 0-1AE5�$'�-��'&�4.'%�'�4�'2�1��< 17:00 w
19:00 '�C;�� 0-1	8���5&�5&'-,-%�+�AB,.'/?8�8-� 00:00 w 04:00 '�C;�� 

���%���)3� 4.16 (#8?� pPAHs )3�)B��141�3	?�AE.'8*'(|D*A#,3 0-1	?�%�+�.'8*'�A��@ 
0-1��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 4 �141 (#8?��141 '&�4�8?� 5 ��%����>''�3
	8���5&�5&'�U-3�4AEAB,	
� 122 ng/m3 ��-��	
��141 75 ��%��3	?��)?��*# 55 ng/m3 �141 150 
��%� �)?��*# 41 ng/m3 0-1�141 225 ��%� �)?��*# 24 ng/m3 %��-+�,*# 7,4(#8?� )3��141 75 ��%� 
�3 pPAHs -,- ����141 '&�4�8?� 5 ��%� 54.92% 7,4�)34#�2v'A*,A?8'���)3��141'&�4�8?� 5 
��%� �3	?��)?��*# 0.45 �)?� )3��141 150 ��%� -,- 66.39%  �2v'A*,A?8' 0.34 �)?�5��141'&�4�8?� 
5 ��%� 0-1�141 225 ��%� -,- 80.33% �2v'A*,A?8' 0.2 �)?�5��141'&�4�8?� 5 ��%� ��
��
(;���<�(#8?� )3��141 225 ��%� �3�2��@�c�'%@���-,-���)3�AB, 
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%���)3� 4.16 	?��U-3�4 pPAHs .'D'��8*')3��141'&�4�8?� 5 ��%� 75  150  0-1 225 ��%� .'#�;�8<��.
A���A'8;)4�-*4 .'|,E}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�*	�� (BF (|D*A �B��@ �A��@ ��);%4@ �*')�@ �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 110 149 153 139 90 104 111 122a 1.00 
�141 75 ��%� 47 60 67 68 41 51 54 55b 0.45 
�141 150 ��%� 37 41 51 50 27 37 40 41c 0.34 
�141 225  ��%� 32 29 33 28 15 18 16 24d 0.20 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 5 
��%� �141 75 ��%� �141 150 ��%� 0-1�141 225 ��%� 5�5&��E-,&8472�0��� SPSS for 
window 7,4./&8;F3 One way ANOVA  8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 4 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 4 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value = 0.000< 0.05 
,*'*$' 2�;�AF H0 	
� 	8��02�2�8'5�)*$ 4 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch 
Test ),A�# (#8?��3	?� P-value = 0.000 < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1
./& Dunnett�T3 ),A�#(#8?� )*$ 4 �141 0%�%?��*'�4?��3'*4A+�	*^ (��4-1�34,0A,.'
=�	M'8� 5-4.1) 
 

2) |,E0-&}' 
�������������1��4%*8%��0'8%*$U���*#>''(�1���D� .'|,E0-&}''*$' �38;F3���

%�8�8*,�/?'�,348�*#.'|,E}' c��)+�������#%*8�4?��2v'�8-� 7 8*' 	
��1D8?� 8*'�*	��)3� 3 >� 8*'
�*	��)3� 10 (|�=�	� 2548 0%?�'
������	�
��5*,5&�,&�'��10A]dd~�.'5<1)+�������#%*8�4?� 
)+�.D&�	�
��%�8�8*, PAS2000CE 1 �	�
�� �32�^D����+��2v'%&�%�8�8*,�(34 3 �B, ],&0�? )3��141
'&�4�8?� 5 ��%� 75 ��%� 0-1 225 ��%� ���>'' c��A����>0A,2�;��<A�� pPAHs 0-1 
diurnal profile ,*=�()3� 4.25 0-1 4.26  
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=�()3� 4.26 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''(�1���D� .'|,E0-&}' 

���=�()3� 4.25 0-1 4.26 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )*$ 3 
�141 �3-*��<1)3�	-&�4�*' 	
�	?�	8���5&�5&'5� pPAHs �(;��5�$'.'/?8�8-��/&�%*$0%?�8-� 6.00 
0-1AEAB,)3�2�1��< 9.00 '. ���'*$' �1-,-�-��'&�40-1	?�'5&�	)3�.'/?8�-�8*' 0-1�3
0'87'&��(;��5�$'�3�	�*$.'/?8 18.00 '. c��0'87'&�)3�(#]�?�D�
�'.'|,E}' (=�()3�4.24) 
�'
�����.'/?8A*2,�D@)3�)+�������#%*8�4?� �3����*#A�*	�'*���34'�5&������%?�.'8*')3� 3, 4 0-1 
10 (|�=�	� 2548 ) ��)+�.D& diurnal profile �3	?�AE0-1	)3�.'/?8�8-��-�8*' 0-1	8��
�5&�5&'	?�4V -,-�'�3�1,*#%�+�AB,.'/?8�8-� 00.00 w 04.00 '�C;�� 0-1)B��141�3	8���5&�5&'
.�-&�	34�*'.'/?8�8-�'3$

���%���)3� 4.17 (#8?� 	8���5&�5&' pPAHs )3��141'&�4�8?� 5 ��%� �3	?�AE.'8*'�*	�� 
(BF 0-18*'�B��@�3	?��)?��*# 117  150 0-1 132  ng/m3 A?8'8*'�
�'�3	8���5&�5&'.�-&�	34�*' )3��141 
75 ��%� 8*'�*	��0-18*'(BF�3	?�AE�)?��*# 89 0-1 91  ng/m3 8*'�
�'V �3	?�.�-&�	34�*' )3��141 
225 ��%� 	8���5&�5&' pPAHs .')B�V8*'�3	?�.�-&�	34�4E?.'/?8�*'%*$0%? 21-38  ng/m3

	8���5&�5&'�U-3�45� pPAHs )*$ 3 �141 %-�,�141�8-�)3����#%*8�4?� (#8?�)3��141
'&�4�8?� 5 ��%����>''�3	8���5&�5&'�U-3�4AEAB,	
� 112 ng/m3 ��-��	
�)3��141 75 ��%��3	?�
�)?��*# 62 ng/m3 0-1)3��141 225 ��%��3	?��)?��*# 30 ng/m3 %��-+�,*# 7,4(#8?� )3��141 75 ��%� 
�3 pPAHs -,- ����141'&�4�8?� 5 ��%� 44.46% 7,4�)34#�2v'A*,A?8'���)3��141'&�4�8?� 5 
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��%� �3	?��)?��*# 0.55 �)?� 0-1�141 225 ��%� -,- 72.32% �2v'A*,A?8' 0.28 �)?�5��141'&�4
�8?� 5 ��%� ��
��(;���<�(#8?� )3��141 225 ��%� �3�2��@�c�'%@���-,-���)3�AB, 

%���)3� 4.17 	?��U-3�4 pPAHs .'D'��8*')3��141'&�4�8?� 5 ��%� 75 0-1 225 ��%� .'#�;�8< ��.A��
�A'8;)4�-*4 .'|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�*	�� (BF (|D*A#,3 �B��@ �A��@ ��);%4@ �*')�@ �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 117 150 98 132 96 92 97 112a 1.00 
�141 75 ��%� 89 91 41 68 54 54 40 62b 0.55 
�141 225  ��%� 36 34 21 38 32 31 25 30c 0.28 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 
5 ��%� �141 75 ��%� 0-1�141 225 ��%� 5�5&��E-,&8472�0��� SPSS for window 7,4./&8;F3 
One way ANOVA  8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �141 (#8?��3	?� P-value = 0.000< 0.05 
,*'*$' 2�;�AF H0 	
� 	8��02�2�8'5� 3 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch Test 
),A�# (#8?��3	?� P-value = 0.000 < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1./& 
Dunnett�T3 ),A�#(#8?� )B��1410%�%?��*'�4?��3'*4A+�	*^ (0A,.'=�	M'8� 5 4.2) 	
�)3�
�141'&�4�8?� 5 ��%� �3	?�AE�8?�)B��141 0-1 75 ��%�AE�8?� 225 ��%� 
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����� 5 ���� �� ����� 5 ���� �����

3) �2�34#�)34#�1D8?�|,E}'0-1 |,E0-&}' 
'+�M-����������1��4%*8%��0'8%*$U���*#>''(�1���D� .'|,E}'0-1|,E0-&}'

���2�34#�)34#�*'7,40A,�2v' pPAHs profile )3�2����.'=�()3� 4.27 0-1 4.28 
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=�()3� 4.27 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8%*$U���*#>''(�1���D�.'/?8|,E

}'0-1|,E0-&}' 

(�) (5)

(	)
=�()3� 4.28 Diurnal profile )3�%�8�8*,)3��141�,348�*' .'|,E}'0-10-&}' )3��141'&�4�8?� 

5 ��%�(�) 75 ��%� (5) 0-1225 ��%� (	) )3�>''(�1���D� 

(#8?� ���=�()3� 4.28 (�) (5) (	) ��
��(;���<� diurnal profile (#8?��30'87'&����
�(;��5�$'--,- 	-&�4	-��*')3��141�,348�*' 0%?)3��141'&�4�8?� 5 ��%�.'|,E0-&}' 	8���5&�5&'�3
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0'87'&�AE5�$'.'/?8�/&�0-1	)3��'��1)*�.'/?8�8-��4�'��-,- �'
������3����*#A�*	�
'*���34',*)3��-?�8��0-&8.'5&�%&' )+�.D&�141'&�4�8?� 5 ��%� diurnal profile .'|,E}'0%�%?�
�*#.'|,E0-&}' �4?�]���%��0%?-1�141D?����>''2���� pPAHs )3��1,*#.�-&�	34�*')*$.'
|,E0-&}'0-1|,E}' 7,4)3��141'&�4�8?� 5 ��%�|,E}' �3	?��U-3�4�)?��*#|,E0-&}' )3��141 75 ��%� 
|,E0-&}'�3	?��2v' 0.89 �)?�5�|,E}'D�
� ��
�#�1�3	?��)?��*' 0-1)3��141 225  ��%� |,E0-&}'�3
	?�AE�8?��2v' 0.77  �)?�5�|,E}' 

�����������5&��E-,&�'�B%B';4�8;)4�5<1)3����#%*8�4?�,*%���)3� 4.18 .'|,E}' (#8?� 
	8���5&�0A�U-3�4�)?��*# 104.5 W/m2 �B<D=E�;�U-3�4�)?��*# 29.9ºc 	8�����8-��U-3�4�)?��*# 0.1 m/s 
�3);�-�D-*�	
� NE  2�;��<'$+�}' 0.38 mm 	8��/
$'A*�(*)F@ 77% A?8'.'|,E0-&}'�3	8���5&�
0A�U-3�4�)?��*# 144.8 W/m2 �B<D=E�;�U-3�4�)?��*# 33.4 ºc  	8�����8-��U-3�4�)?��*# 0.2 m/s �3);�
-�D-*�	
� SW 2�;��<'$+�}' 0.06 mm 	8��/
$'A*�(*)F@ 31%  ���5&��E-)�,&�'�B%B';4�8;)4�.'
|,E}'0-1|,E0-&}' 	8�����8-�)*$ 2 |,E �3	?�]�?0%�%?��*'0-1�2v'-�A# 0%?(#8?� 2�;��<	8��
�5&�0A0-1�B<D=E�; .'|,E0-&}'�3	?�AE�8?�.'|,E}' c��2�;��<�5&�0A0-1�B<D=E�;)3�AE �1)+�
.D& pPAHs >E� photodegradation 0-1�2-3�4']2�4E?.'�E2�y�c],&���5�$' c���1)+�.D&%�8�8*,��� 
pPAHs '&�4- 

%���)3� 4.18 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3���.A���A'8;)4�-*4 .'/?8
|,E}'0-1|,E0-&}' 

��.A���A'8;)4�-*45&��E-,&�'�B%B';4�8;)4� 
}' 0-&}' 

�B<D=E�; (ºc) 29.9 (25.1-37.5) 33.4 (27.9-42.3) 
	8��/
$'A*�(*)F@ (%) 77 (47-100) 31 (49-93) 
	8���5&�0A (W/m2) 104.5 (2.4-675.0) 144.8 (0-778.8) 
2�;��<'$+�}' (mm) 0.38 (0-55.2) 0.06 (0-9) 
	8�����8-� (m/s) 0.1 (0-0.7) 0.2 (0.0-1.3) 
);�-�D-*� NE SW 

4.3.3 ��
����������� pPAHs ���	��J
!�K��
�0���K��R
		K�L��.T
U� (JNV
��	�1�
��
��!
�K!)
1) |,E}' 
�������������1��4%*8%��0'8%*$U���*#>''(^�]))3��BC�-��<@�D�8;)4�-*4'*$' 

],&)+����%�8�8*,	8���5&�5&'5� pPAHs .'�B,%�8�8*, 4 �B, ],&0�?)3��141'&�4�8?� 5 ��%� 75  
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150  0-1 225 ��%� ���>'' )+�������#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'�8-� 7 
8*' (8*'�A��@)3� 30 %B-�	� >�8*'�B��@)3� 5 (|��;��4' 2547) 2�;��<A�� pPAHs )3�],&,*0A,.'
=�()3� 4.29 0-1 diurnal profile 0A,.'=�()3� 4.30  
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�A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ 

=�()3� 4.29 2�;��<A�� pPAHs )3�%�8�8*,%��0'8%*$U���*#>''(^�]).'|,E}' 
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=�()3� 4.30 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''(^�]).'|,E}' 

.'5&�%&' )3��141 225 ��%� ��
���+�D',�B,���#%*8�4?� (#8?� %*$�4E?#�;�8<)��-3$48�>
#�;�8<D-*	<18;)4���A%�@)*�8]2 �����)+�.D&],&�*#2�;��<A�� pPAHs ���0D-?�+��';,=�4.'
�D�8;)4�-*4)3��141'3$����8?�)3��141 75 0-1 150 ��%� 

���=�()3� 4.30 (#8?�0'87'&�����(;��--,5�	8���5&�5&'5� pPAHs )*$ 4 �141�3
-*��<1)3��D�
�'�*' 	
�	?�	8���5&�5&'5� pPAHs AE.'/?8�8-��/&�2�1��< 06.00 w 09.00 
'�C;�� ���'*$'	?�4V -,-.'�8-��-�8*' 0-1AE�4?��D�'],&/*,.'%�'�4�'2�1��< 01.00 w
22.00 '�C;�� 0-1	8���5&�5&'-,-%�+�AB,.'/?8�8-� 01.00 w 05.00 '�C;�� 0-1)3��141 75  150 
0-1 225 ��%� �3	?�.�-&�	34�*' 0-1)3��141'&�4�8?� 5 ��%� diurnal profile �3	?�AE�8?�)3��141�
�'
�4?�/*,��' 

��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 4 �141 ,*=�()3� 4.19 (#8?�)3��141'&�4
�8?� 5 ��%����>''�3	8���5&�5&'�U-3�4AEAB,	
� 95 ng/m3 ��-��	
�)3��141 75 ��%��3	?� 
32 ng/m3 �141 150 ��%� 	
� 35 ng/m3 0-1�141 225 ��%� 	
� 44 ng/m3 %��-+�,*# 7,4(#8?� )3�
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�141 75 ��%� �3 pPAHs -,- ����141 '&�4�8?� 5 ��%� 66.31% 7,4�)34#�2v'A*,A?8'���)3�
�141'&�4�8?� 5 ��%� �3	?��)?��*# 0.34 �)?� )3��141 150 ��%� -,- 63.16%  �)34#�2v'A*,A?8' 0.37 
�)?�5��141'&�4�8?� 5 ��%� 0-1�141 225 ��%� -,- 53.68% �)34#�2v'A*,A?8' 0.46 �)?�5�
�141'&�4�8?� 5 ��%� ��
��(;���<�(#8?� )3��141 75 ��%� �3�2��@�c�'%@���-,-���)3�AB, 

%���)3� 4.19 	?��U-3�4 pPAHs  .'D'��8*')3��141'&�4�8?� 5 ��%� 75  150 0-1 225 ��%� #�;�8<
�BC�-��<@�D�8;)4�-*4 .'|,E}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 116 93 103 52 72 107 122 95a 1.00 
�141 75 ��%� 43 25 33 25 29 36 37 32b 0.34 
�141 150 ��%� 39 21 38 31 31 43 42 35c 0.37 
�141 225  ��%� 42 29 49 36 40 53 59 44d 0.46 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 

 
��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 5 

��%� �141 75 ��%� �141 150 ��%� 0-1�141 225 ��%� 5�5&��E-,&8472�0��� SPSS for 
window 7,4./&8;F3 One way ANOVA  8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 4 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 4 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value = 0.000< 0.05 
,*'*$'2�;�AF H0 	
� 	8��02�2�8'5� 4 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch Test 
),A�# (#8?��3	?� P-value = 0.000 < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1./& 
Dunnett�T3 ),A�#(#8?� )*$ 4 �141 �3	?�0%�%?��*'�4?��3'*4A+�	*^ (0A,.'=�	M'8� 5-5.1) 

 
1) |,E0-&}' 
�������������1��4%*8%��0'8%*$U���*#>''(^�]) .'|,E0-&}''*$' �38;F3���

%�8�8*,�/?'�,348�*#.'|,E}' c��)+�������#%*8�4?��2v'�8-� 7 8*' 	
��1D8?� 8*'��);%4@)3� 27 
�3'�	� w 8*'�A��@)3� 2 ����4' 2548 0%?�'
������	�
��5*,5&�,&�'��10A]dd~�.'5<1)+�������#
%*8�4?�)3��141'&�4�8?� 5 ��%� )+�.D&�	�
��%�8�8*, PAS2000CE 1 �	�
�� �32�^D���5�,5&��E-
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�1D8?�/?8�8-� 00.00 ' >� 08.00 '. c��A����>0A,2�;��<A�� pPAHs 0-1 diurnal profile 
,*=�()3� 4.31 0-1 4.32 
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��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ �A��@ 

=�()3� 4.31 2�;��<A�� pPAHs )3�%�8�8*,%��0'8%*$U���*#>''(^�]).'|,E0-&}' 
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=�()3� 4.32 Diurnal profile )3�%�8�8*,%��0'8%*$U���*#>''(^�]).'|,E0-&}' 

���=�()3� 4.31 0-1 4.32 (#8?� )*$ 4 �141 0'87'&�����(;��--,5�	8���5&�5&'5� 
pPAHs �3-*��<1)3�	-&�4�*' c��)3��141 75  150 0-1 225 ��%� �2-3�4'02-%��)3��141'&�4�8?� 5 
��%� 0-1�3	?�.�-&�	34�*' A?8')3��141'&�4�8?� 5 ��%� �3	?�AE�8?�)3��141�
�'�4?�/*,��'�'
�����
��
��(;���<�%���)3� 4.21 (#8?��3	8�����8-�%�+� (0.31 m/s) c��)+�.D&)3��141'&�4�8?� 5 ��%� ],&�*#
A�� pPAHs ���0D-?�+��';,��� 0-1��
��	8�����8-�%�+�)+�.D&A�� pPAHs ��1��4%*8],&]�?,3 )+�
.D&)3��141 75  150 0-1 225 ��%� �3	8���5&�5&'.'�1,*#.�-&�	34�*' 

��
��(;���<�	8���5&�5&'�U-3�45� pPAHs )*$ 4 �141 %-�,�141�8-�)3����#%*8�4?�
(#8?� )3��141'&�4�8?� 5 ��%����>''�3	8���5&�5&'�U-3�4AEAB,	
� 134 ng/m3 ��-��	
�)3��141 
75 ��%��3	?��)?��*# 28 ng/m3 )3��141 150 ��%� �)?��*# 10 ng/m3 0-1)3��141 225 ��%� �)?��*# 12 
ng/m3 %��-+�,*# 7,4(#8?� )3��141 75 ��%� �3 pPAHs -,- ����141'&�4�8?� 5 ��%� 79.10% 
7,4�)34#�2v'A*,A?8'���)3��141'&�4�8?� 5 ��%� �3	?��)?��*# 0.21 �)?� )3��141 150 ��%� -,- 
92.52% �2v'A*,A?8' 0.07 �)?�5��141'&�4�8?� 5 ��%� 0-1�141 225 ��%� -,- 91.03% �)34#
�2v'A*,A?8' 0.09 �)?�5��141'&�4�8?� 5 ��%� ��
��(;���<�(#8?� )3��141 150 ��%� �3�2��@�c�'%@
���-,-���)3�AB, 
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%���)3� 4.20 	?��U-3�4 pPAHs .'D'��8*')3��141'&�4�8?� 5 ��%� 75 0-1 225 ��%� #�;�8<�BC�-��<@
�D�8;)4�-*4 .'|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)
�141D?����>'' 

�A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ �U-3�4

A*,A?8'���
-,-�)34#�*#
�141 < 5 ��%� 

�141'&�4�8?� 5 ��%� 187 179 188 112 93 102 75 134a 1.00 
�141 75 ��%� 28 27 29 27 28 22 35 28b 0.21 
�141 150 ��%� 10 8 12 8 10 9 11 10c 0.07 
�141 225  ��%� 11 13 12 12 12 10 13 12d 0.09 
D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 

 
��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4 5�	8���5&�5&' pPAHs #�;�8<�141'&�4�8?� 5 

��%� �141 75 ��%� �141 150 ��%� 0-1�14 225 ��%� 5�5&��E-7,4./&8;F3 One way ANOVA  
,&8472�0��� SPSS for window 8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 7,4
%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 4 �141]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 4 �141 �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value = 0.000< 0.05 
,*'*$'2�;�AF H0 	
� 	8��02�2�8'5� 4 �1410%�%?��*' 5*$')3�A�./&A>;%;),A�# Welch Test 
),A�# (#8?��3	?� P-value = 0.000 < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1./& 
Dunnett�T3 ),A�#(#8?� )*$ 4 �141 �3	?�0%�%?��*'�4?��3'*4A+�	*^ 7,41)3��141'&�4�8?� 5 
��%� �3	?�AE�8?�)B��141 (0A,.'=�	M'8� 5-5.2) 

 
3) �2�34#�)34#�1D8?�|,E}'0-1 |,E0-&}' 
'+�M-����������1��4%*8%��0'8%*$U���*#>''(^�]) .'|,E}'0-1|,E0-&}' ��

�2�34#�)34#�*'7,40A,�2v' pPAHs profile )3�2����.'=�()3� 4.33 0-1 4.34 
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=�()3� 4.33 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8%*$U���*#>''(^�]).'/?8|,E}'

0-1|,E0-&}' 

(�) (5)

(	) ()

=�()3� 4.34 Diurnal profile )3�%�8�8*,)3��141�,348�*' .'|,E}'0-10-&}' )3��141'&�4�8?� 5 ��%�(�)
75 ��%� (5) 150 ��%� (	) 0-1225 ��%� () )3�>''(^�]) 

���=�()3� 4.34 (�) (5) (	) () ��
��(;���<� diurnal profile (#8?��30'87'&�����(;��5�$'-
-,- 	-&�4	-��*')3��141�,348�*' 0%?��
���2�34#�)34#�1D8?�|,E}'0-10-&}' (#8?�)3��141'&�4
�8?� 5 ��%����>'' .'|,E}'�3	?� 0.71  �)?�5�|,E0-&}' )3��141 75 ��%� |,E}'�3	?���
�#�)?��*#
)3�%�8�(#.'|,E0-&}' 	
�2�1��< 0.88 �)?� A?8')3��141 150 ��%� 0-1 225 ��%� .'|,E0-&}'
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�3	?��2v' 0.29 0-1 0.27 �)?�5�|,E}' %��-+�,*# c���1�D�'8?��1,*#5�A�� pPAHs .'0%?-1
|,E��-'*$' ]�?],&�2-3�4'02-.');�)��,348�*'.'0%?-1�141)�)3�D?����>'' 

�����������5&��E-,&�'�B%B';4�8;)4�5<1)3����#%*8�4?�.'|,E}',*%���)3� 4.21 (#8?� 
	8���5&�0A�U-3�4�)?��*# 122.2 W/m2 �B<D=E�;�U-3�4�)?��*# 30.6ºc 	8�����8-��U-3�4�)?��*# 1.9 m/s 
�3);�-�D-*�	
� NE  0-1]�?(#8?��3}'%�.'/?8)3����#%*8�4?� 	8��/
$'A*�(*'F@ 49% A?8'.'|,E
0-&}'�3	8���5&�0A�U-3�4�)?��*# 85 W/m2 �B<D=E�;�U-3�4�)?��*# 31.4 ºc  	8�����8-��U-3�4�)?��*# 
0.31 m/s �3);�-�D-*�	
� SW 2�;��<'$+�}' 0.03 mm 	8��/
$'A*�(*)F@ 78.39%  c�����5&��E-
)�,&�'�B%B';4�8;)4�(#8?� ��
��(;���<�	8���5&�5&'.'|,E0-&}'�3	8���5&�5&' pPAHs AE�8?�|,E
}')3��141'&�4�8?� 5 ��%� 0%?)3��141�
�'V )3�D?����>'' 2�;��< pPAHs �30'87'&�)3�%�+��8?�.'
|,E}' )*$'3$����'
�����2���*45�	8�����8-� c����
��(;���<�	8�����8-� (#8?� .'|,E0-&}'
	8�����8-�%�+� (0.31 m/s) D�
�-�A# ��)+�.D&)3��141 5 ��%� c���2v'�141)3�%;,>''���)3�AB, 0-1
�2v'�B,)3�],&�*#M-���4�'(�D'1 7,4%��3	8���5&�5&'5� pPAHs 	?�'5&�AE0-1	8�����8-�)3�
%�+�)+�.D&�����1��4%*8]�?,3 A?8')3��141�
�'V �3	8���5&�5&'%�+�0-1.�-&�	34�*' 0%?.'|,E}'
	8�����8-��3	?�AE�8?�|,E0-&}' (1.9 m/s) ��)+�.D& pPAHs )3��141'&�4�8?� 5 ��%� �3�����1��4
%*8],&,3 A?M-.D&�3	8���5&�5&'%�+��8?�|,E0-&}' 0%?)3��141 75   150  0-1 225 ��%� �3	8���5&�5&'
AE�8?���
���2�34#�)34#�*#|,E0-&}' 

%���)3� 4.21 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3��BC�-��<@�D�8;)4�-*4 
.'/?8|,E}'0-1|,E0-&}' 

�BC�-��<@�D�8;)4�-*45&��E-,&�'�B%B';4�8;)4� 
}' 0-&}' 

�B<D=E�; (ºc) 30.6 (26.4-35.2) 31.4 (24.6-36.5) 
	8��/
$'A*�(*)F@ (%) 49 (32-69) 78.39 (58-97) 
	8���5&�0A (W/m2) 122.2 (4.0-745.0) 85 (37-659.2) 
2�;��<'$+�}' (mm) 0.0 0.03(0.0-5.0) 
	8�����8-� (m/s) 1.9 (0.3-3.8) 0.31 (0.0-2.9) 

4.3.4 � ��!����!���
�������� pPAHs ���	��J
!�K��
�0���K��R
		K�L��6N�N��� 
L��.���
��	 0��L��.T
U� 
��
��'+�M-���%�8�8*, pPAHs ���2�34#�)34#�*' �(
��(;���<�>������1��4%*85� 

pPAHs %��0'8%*$U���*#>''#�;�8<7	�A�&�>'')3�0%�%?��*'5� 3 >'' ],&0�? 7	�A�&�
5�>'')3��3���>]dd~� BTS 	
�>''AB5B�8;) 0-1>'')3��3)�,?8' 	
�>''(�1���D� 0-1>''
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(^�])�2v'>''�2�,7-? �(
�������8?�7	�A�&�>''�3M-%?������1��4%*8%��0'8%*$U���*#
>''5�A�� pPAHs A����>0A,0'87'&�����2-3�4'02-)3��2v' diurnal profile ],&,*=�()3�4.35   
 

(�) (5)

(	) ()

(�) (U)

(/) (c)
=�()3� 4.35 -*��<1 Diurnal profile 5� pPAHs )3���1��4%*8%��0'8%*$U���*#>''AB5B�8;) >''

(�1���D� 0-1>''(^�]) .'|,E}' ( (�) w () ) 0-1|,E0-&}' ( (�) w (c) )
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���=�()3� 4.35 ��
��(;���<� )*$.'|,E}'0-1.'|,E0-&}' #�;�8<>''AB5B�8;) >''
(�1���D� 0-1>''(^�]) )3��141'&�4�8?� 5 ��%� (#8?� diurnal profile �30'87'&�0%�%?��*'
)*$ 3 >'' 0-1��
��(;���<� )3��141 75 >� 225 ��%� (#8?��30'87'&�����(;��5�$'--,-	-&�4	-�
�*' 0-1	8���5&�5&'.�-&�	34�*'.'|,E��-�,348�*' >�0�&�B,���#%*8�4?��1�2v'>'')3�0%�%?��*' 
0%?�'
�����.'|,E0-&}' >''(�1���D��B,���#%*8�4?�#�;�8< ��.A���A'8;)4�-*4 �3����*#
A�*	�'*���34'�5&������%?� )+�.D&)3��141 75 >� 225 ��%����>'' �30'87'&�5�	8���5&�5&'AE
�8?��-��'&�4 0%�%?��*#.'|,E}')3��3	?�.�-&�	34�*#>''AB5B�8;)0-1(^�]) 

�'
�����/?85�������#%*8�4?�)3��B,%�8�8*,%?�V ]�?],&�4E?.'/?8�8-��,348�*' ��],&'+�
5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+�����������8;�	��1D@�2�34#�)34# ,*0A,.'%���)3� 4.22  
 

%���)3� 4.22 5&��E-,&�'�B%B';4�8;)4�%-�,�141�8-�)3�)+���������)3� �B)4�'�#^�A;�; ��.A���A'
8;)4�-*4 0-1�BC�-��<@�D�8;)4�-*4 .'/?8|,E}'0-1|,E0-&}' 

AB5B�8;) (�1��� 6 (^�]) 5&��E-,&�'
�B%B';4�8;)4� }' 0-&}' }' 0-&}' }' 0-&}' 
�B<D=E�; (ºc) 30.0  

(25.1-37.7) 
30.7  

(26.6-39.3) 
29.9  

(25.1-37.5) 
33.4  

(27.9-42.3) 
30.6  

(26.4-35.2) 
31.4  

(24.6-36.5) 
	8��/
$'A*�(*)F@ 

(%) 
83 

(53-100) 
80  

(48-99) 
77  

(47-100) 
31  

(49-93) 
49  

(32-69) 
78.39  

(58-97) 
	8���5&�0A 

(W/m2) 
99.6  

1.2-788.6) 
143.8  

(1.2-710.4) 
104.5  

(2.4-675.0) 
144.8  

(0-778.8) 
122.2 

 (4.0-745.0) 
85  

(37-659.2) 
2�;��<'$+�}' 

(mm) 
0.90  

(0-55.48) 
0.01  

(0-2.0) 
0.38 

 (0-55.2) 
0.06  
(0-9) 

0.0 
(0.0) 

0.03 
(0.0-5.0) 

	8������-� (m/s) 0.1  
(0.0-2.3) 

0.6  
(0.0-3.0) 

0.1 
 (0-0.7) 

0.2  
(0.0-1.3) 

1.9 
 (0.3-3.8) 

0.31 
 (0.0-2.9) 
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(�)

(5)

=�()3� 4.36 0M'=E�;0A,);�)�-� 0-10M'=E�;0A,�2��@�c�'%@	8��>3�5������;,	8�����8-�
%?�V #�;�8<>''AB5B�8;) .'|,E}' (�) 0-1|,E0-&}' (5) #�;�8<>''(�1���D� .'
|,E}' (	) 0-1|,E0-&}' () 0-1#�;�8<>''(^�]) .'|,E}' (�) 0-1|,E0-&}' (U)
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(	)

()

=�()3� 4.36 (%?�) 0M'=E�;0A,);�)�-� 0-10M'=E�;0A,�2��@�c�'%@	8��>3�5������;,	8�����8
-�%?�V #�;�8<>''AB5B�8;) .'|,E}' (�) 0-1|,E0-&}' (5) #�;�8<>''
(�1���D� .'|,E}' (	) 0-1|,E0-&}' () 0-1#�;�8<>''(^�]) .'|,E}' 
(�) 0-1|,E0-&}' (U)
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(�)

(U)
=�()3� 4.36 (%?�) 0M'=E�;0A,);�)�-� 0-10M'=E�;0A,�2��@�c�'%@	8��>3�5������;,	8�����8

-�%?�V #�;�8<>''AB5B�8;) .'|,E}' (�) 0-1|,E0-&}' (5) #�;�8<>''
(�1���D� .'|,E}' (	) 0-1|,E0-&}' () 0-1#�;�8<>''(^�]) .'|,E}' 
(�) 0-1|,E0-&}' (U)

(#8?���
��(;���<�2���*4)��B%B';4�8;)4� (#8?�.'|,E}' )3��141'&�4�8?� 5 ��%� 
	8�����8-�)3�>''(�1���D�0-1>''AB5B�8;)�3	?�%�+� A�� pPAHs ���32�;��<AE)3��141'&�4�8?� 
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�!�!���� ������$ �*�+�

5 ��%� 0%?>''(^�])�3	8�����8-�AE ���2v'M-)+�.D&�����1��4%*8]2)3��141%?�V 	?�'5&�,3 
��)+�.D&	8���5&�5&')3��141'&�4�8?� 5 ��%�%�+��8?�|,E0-&}' 

0-1)3��141 75  150  0-1 225 ��%� )*$ 3 >''�3	8���5&�5&')3�.�-&�	34�*' ��
��(;���<�
2���*4)�,&�'�B%B';4�8;)4� 	8�����8-�)3�>''(^�])�3	8�����8-�AE��)+�.D&)B��141 �3	8��
�5&�5&'%�+��8?� >''(�1���D�0-1>''AB5B�8;) 4��8&')3��141 225 ��%� �'
������141 225 ��%�
�2v'#�;�8<)��-3$48�>,*)3��-?�8��0-&85&�%&' (,*%��� 4.23) �����������0A,.D&�D�'8?�M-
5������1��4%*85� pPAHs 0'8%*$U���*#>''4*]�?�35&�A�B2)3�/*,��' 

%���)3� 4.23 	?��U-3�4 pPAHs )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� #�;�8<>''AB5B�8;) 
(�1���D� 0-1(^�]) .'|,E}'0-1|,E0-&}' 

'&�4�8?� 5 ��%� 75 ��%� 150 ��%� 225 ��%� �B,���#%*8�4?� 
}' 0-&}' }' 0-&}' }' 0-&}' }' 0-&}' 

>''AB5B�8;) 100 62 54 
(46.08) 

25 
(59.68) 

30 
(70.48) 

12 
(80.65) 

36 
(64.45) 

11 
(82.26) 

>''(�1���D� 122 112 55 
(54.77) 

62 
(44.64) 

41 
(66.87) 

- 24 
(80.02) 

31 
(72.32) 

>''(^�]) 101 134 32 
(65.80) 

28 
(79.10) 

35 
(63.16) 

10 
(92.54) 

44 
(53.68) 

12 
(91.04) 

D��4�D%B : %*8�-5=�4.'8�-�# (  )  0A, �2��@�c�'���-,-���)3��141'&�4�8?� 5 ��%� .'|,E��-�,348�*' 
: - ���5*,5&�5���10A]dd~�]�?A����>%�8�8*,	8���5&�5&' pPAHs  

 

=�()3� 4.37 	?��U-3�4 pPAHs )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� >''AB5B�8;) >''
(�1���D� 0-1>''(^�]) .'|,E}'0-1|,E0-&}' 
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���%���)3� 4.23 0-1=�()3� 4.37 (#8?�A�� pPAHs #�;�8<>''AB5B�8;) >''(�1���
D� 0-1>''(^�]) .'�141�,348�*'�32�;��<.�-&�	34�*' 7,4)3��141'&�4�8?� 5 ��%� >��141 
75 ��%� 	8���5&�5&' pPAHs -,-�4?�/*,��' 0-1	)3�0%?%*$0%?�141 75 >� 225 ��%� ��
��
�2�34#�)34#��������'3$�*#��������8;�*4�
�' )3�����������1��4%*85�}B_'5'�,�-�� .'0'8%*$U��
�*#>'' (#8?�A�,	-&���������5� Roorda-Knape 0-1	<1 (1997) )3������	8���5&�5&'5� 
PM10 PM2.5 NO2 black smoke 0-1 benzene )3��B,%?�V D?���� motorways 7,4�+�D',)3��141 15  
115  165 0-1 305 ��%� (#8?� �5&�5&'5� NO2 0-1 black smoke  -,-�4?��3'*4A+�	*^��
��
�141)����>''�(;��5�$'0-10'87'&����-,-�2v'0## exponential 0%?]�?(#	8��0%�%?�5�
	8���5&�5&'5� PM10 PM2.5 0-1 benzene ��
���141)�D?����>''�(;��5�$' �'
�����);�-�)3�(*,
���>''��4*�B,���#%*8�4?�'&�4�8?� 33% 0-1��������5� Wu 0-1	<1 (2002) %�8�8*,���
��1��4%*85�}B_'5'�, PM10 PM2.5 0-1 PM1 .'0'8'�'.' Macao 2�1�)��3' 7,4A>�'3)3�
%�8�8*,�3%�� 1 }��>'' )+�������#%*8�4?� 6 �B, )3��141 2  42   72  120  170 0-1 228 ��%�D?����
>'' (#8?�0'87'&�5�}B_'-,-�4?�]�?�3'*4A+�	*^ ��
���141)����>''�(;��5�$' (#8?�	8��
�5&�5&'AEAB,)3�-,-����141 2 ��%� 5�}B_' PM10 PM2.5 0-1 PM1 	
� 7%  9% 0-1 10% 
%��-+�,*# �'
�����	8��AE5��B,���#%*8�4?� �3	8��AE 1.5- 2 ��%� ���],&�*#�;)F;(-���}B_'
#�;�8<.�-&�*#�B,���#%*8�4?��'
�����	8�����8-�����8?� 3 m/s 0-12�;��<�>#�;�8<>''%�+���
��;,}B_'-1��)3�2-,2-?�4���]��A34�	�
��4'%@%�+� 0%?0%�%?��*# Hitchins 0-1	<1 (2000) 
%�8�8*,2�;��<	8���5&�5&'5�}B_' PM2.5 (#8?���
��-�(*,7,4%����>''��4*�B,���#%*8�4?�
}B_' PM2.5 )3��141 375 ��%� �1�3	8���5&�5&'-,-�&�4-1 75 0-1��
��-�(*,5'�'�*#>'' }B_' 
PM2.5 )3��141)� 375 ��%� 	8���5&�5&'�1-,-�&�4-1 65  ��
���)34#�*#�141 15 ��%� �'
�����
���0#?);�)�-�)3�/*,��' 

�����������	�*$'3$(#8?��141)3�.�-&>''�3�1,*#	8���5&�5&'A�� pPAHs AE)3�AB, 0%?)3�
�141D?����>''���]2 7,4�U(�1.'|,E0-&}'����2-3�4'02-)3�(^�])0%�%?����#�;�8<
�
�' 0%?(#8?� 0%?-1�B,���#%*8�4?�-,-����141'&�4�8?� 5 ��%��D�
�'�*'�*#}B_' 0%?0'87'&�
5�����2-3�4'02-)3�-,-%���141)�]�?/*,��' )*$'3$����'
�����2���*4,&�'�
�'V �/?' 2�;��<
�������� 2���*4)�A=�((
$')3�0-1A=�()��B%B';4�8;)4� �/?' );�)�0-1	8�����8-� A+�D�*#
��������7	�A�&�>'')3��3M-%?������1��4%*8	�*$'3$4*]�?A����>A�B2�E20##���-,-],& 

4.3.5 ��
�6K�.K�X���� pPAHs ��������������
�0���K��R
	J
	L��U !K�JN��O
�Y 
���(;���<�	8��A*�(*'F@����	-
��')3�5� pPAHs )3��141%?�V ],&8;�	��1D@7,4�1'+�

	8���5&�5&'5� pPAHs )3�%�8�8*,)3��8-��,348�*'��D�	8��A*�(*'F@�(
��'+���./&#���141�8-�)3�
�-A��0(�?��1��4D�
��	-
��')3� (correlation tracking) c���1A����>)��#>� delay time �1D8?�
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����	-
��')3�5�A������B,D'��]24*�3��B,D'��],& ��������	�*$'3$],&'+�72�0��� Statistica ��
./&.'���8;�	��1D@	8��A*�(*'F@����	-
��')3�5� pPAHs .'����� 5&��E-)3�./&�*#72�0��� 
Statistica �2v'5&��E-	8���5&�5&' pPAHs �U-3�4)B�V 2 '�)3 ()3�M?�'���D�	?��U-3�40##�	-
��')3� : 
moving average) 0-1'+���8;�	��1D@	8��A*�(*'F@0## cross-correlation  D-*���'*$'�1�*,��34
5&��E-.D�?%��M-���8;�	��1D@	8��A*�(*'F@5��8-�)3��3	8��A*�(*'F@�*'���)3�AB, 0-&8'+�2���*4
,&�');�)�-���	*,04��-B?�5�	?� pPAHs )3�%�8�8*,]8&7,4./&��<�@���04�);�)�-� 
�(
��(;���<�	8��A*�(*'F@%��)3� Hitchins 0-1	<1 (2000) ],&)+��������� c��0#?�-B?�],&,*'3$
(,*�E2)3� 4.38) 

1) );�-�)3�(*,���>''��4*�B,���#%*8�4?� 7,4)+��B� 45 ����*#>'' 
2) );�-�)3�(*,����B,���#%*8�4?�]24*>'' 7,4)+��B� 45 ����*#>'' 
3) );�-�)3�(*,5'�'�*#>'' 7,4)+��B� 45 ���5'�'�*#>'')*$ 2 5&� 

=�()3� 4.38 -*��<15�-�)3�(*,#�;�8<>'' 3 );�)� 

4.3.5.1 ��
�6K�.K�X���� pPAHs ��������������
�0���K��R
		K�L��6N�N��� 
1) |,E}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.39 (�) w (U)

L��

3

3

1) (2)45�
45�

45�

45�
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(�)

(5)

=�()3� 4.39 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E}' 

Rxy = 0.3503

Rxy = 0.6510
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(	)

()

=�()3� 4.39 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 
5�	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E}' 

Rxy = 0.3303

Rxy = 0.8883
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(�)

(U)

=�()3� 4.39 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 
5�	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E}' 

Rxy = 0.8898

Rxy = 0.9364



113

���=�()3� 4.39 (�) 	?� R2 (Rxy) �3	?�AEAB,�)?��*# 0.6510 )3� Lag = 0 (Lag 
D��4>� /?8%?�5��B,(�8-�) ) 0A,>�	8���5&�5&'5� pPAHs �1D8?�)3��141'&�4�8?� 5 ��%� 
0-1)3��141 75 ��%� �3	8��A*�(*'F@�*'���)3�AB,)3��8-��,348�*' 7,4]�?�3/?8%?�5��8-��5&���
��3�485&� (Lag = 0)  0A,8?�����2-3�4'02-�1,*#	8���5&�5&'5� pPAHs )3��141 75 ��%� '*$' 
��;,5�$'(�&��V �*#����2-3�4'02-)3��141'&�4�8?� 5 ��%� 0%?��
���2�34#�)34#)3��141'&�4�8?� 5 
��%� �*#)3��141 150 0-1 225 ��%� (,*=�()3� 4.39(5) 0-1 (	)) '*$'M-���D�	8��A*�(*'F@.D&	?� 
Rxy �)?��*# 0.3503 0-1 0.3303 %��-+�,*# 0A,8?��3	8��A*�(*'F@�*''&�4��� /3$.D&�D�'8?����
�2-3�4'02-5� pPAHs )3��141,*�-?�8]�?A����>�1#B�8-�)3��3	8��A*�(*'F@�*'�4?�/*,��'],& 

'���������1(;���<�)3��141'&�4�8?� 5 ��%����>'' �*#�141�
�'V 0-&84*
(;���<��1D8?��141)3�D?����>'' 7,4(#8?�)3��141 75 �*# 150 ��%� �3	?� R2 AEAB,�)?��*# 
0.8883 )3� Lag = 0 ,*0A,.'=�()3� 4.39() 0A,8?�]�?�3/?8%?�5��8-��5&�����3�485&� 0-1)3�
�141 75 �*# 225 ��%� (#8?��3	?� R2 AEAB, 0.8898 )3� Lag = 2 (4 '�)3) (=�()3� 4.39(�)) 0-1�141 
150 �*#�141 225 ��%� �3	?� R2 AEAB, 0.9364 )3� Lag = 0 (=�()3� 4.39(U)) 0A,8?�]�?�3/?8%?�5�
�8-��5&�����3�485&� c������-?�8],&8?�����2-3�4'02-5��1,*# pPAHs .'�141)3�D?����>''
%*$0%? 75 w 225 ��%�'*$' �30'87'&�AE5�$'--,-)3��8-�.�-&�	34�*'��� (]�?��;' 4 '�)3)

���M-)3�],&0A,.D&�D�'8?�����2-3�4'02-5� pPAHs 0-1�����1��4%*85�
A���1�2-3�4'02-]2.');�)��,348�*''*$' 5�$'�4E?�*#�141)�)3�D?����0D-?�+��';, 0-1
5�#�5%5�(
$')3� >&��4E?=�4.'�141)�)3�]�?��;' 75 ��%� �����1��4%*85�A���1�2v']2.'
);�)��,348�*' ,*	8��A*�(*'F@)3�],&�1D8?�)3��141'&�4�8?� 5 ��%� �*# 75 ��%� )3��141 75 �*# 
150 ��%� 0-1)3��141 150 �*# 225 ��%� 

D-*������8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs 
)3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� )3�%�8�8*,)B� 2 '�)3 ��8;�	��1D@0'87'&����
�2-3�4'02-7,4(;���<�>�2���*45�-� );�)�0-1	8�����8-� c��%�8�8*,)B�V 5 '�)3 �'
�����
/?8%?�5��8-�)3�%�8�8*,�1D8?�	?� pPAHs 0-1);�)�0-1	8�����8-�]�?%��*' (	
� 2 '�)3 
�*# 5 '�)3) ��)+����2�1�8-0-1	*,�-
��5&��E-.D�?7,4./&5&��E-)3�%�8�8*,)B�V 10 '�)3 ��
(;���<�	8��A*�(*'F@5�����2-3�4'02- ���)3��-?�8]8&5&�%&'>���<�@.'���0#?);�)�-� 
��
��(;���<� < �B,%�8�8*,��;)3�>''AB5B�8;) A����>0#?);�)�-��2v' 3 �-B?�],&,*'3$

1) );�)�-�)3�(*,���>''��4*�B,���#%*8�4?� 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 20 w 65 ��� 

2) );�)�-�)3�(*,����B,���#%*8�4?�]24*>'' 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 200 w 245 ��� 
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3) );�)�-�)3�(*,5'�'�*#>'' 7,4)+��B� 45 ���5'�'�*#>'')*$ 2 5&� c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 110 w 155 ��� 0-1 290-335 ��� 

%���)3� 4.24 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��
��0#?%��
);�)�-�#�;�8<�B)4�'�#^�A;�; .'|,E}' 

�141'&�4�8?� 5 m. �141 75 m. �141 150 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	8�����8
-��U-3�4

(m/s) 
-�(*,���>'']2
4*�B,���#%*8�4?� 

148 - 82 59 47 68.24 59 60.14 0.11 

-�(*,����B,���#
%*8�4?�]24*>'' 

52 - 46 10.76 28 45.21 34 34.95 0.13 

-�(*,5'�' 
�*#>'' 

114 - 51 54.07 28 75.05 33 71..22 0.16 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 

(�) (5)

aver = 148 

aver = 82 aver = 47 aver = 59 

ws = min  0  
 max 1.3     
 aver 0.11 
wd = N 

aver = 34 

aver = 52 

aver = 46 
aver = 28 

ws = min  0  
 max 0.7     
 aver 0.13 
wd = SW 
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(	)
=�()3� 4.40 	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;)|,E}' )3��141'&�4�8?� 5 ��%� 75  150 0-1 

225 ��%� )3�0#?%��);�)�-� 

������8;�	��1D@M-7,4������5&��E- D-*���0#?);�-��2v' 3 �-B?�,*�-?�8
],&-*��<1�����1��4%*85�5&��E-���%�8�8*,,*0A,.'�E2)3� 4.40 (�)-(	) 0-1	?��U-3�4],&0A,
.'%���)3� 4.24 (#8?� ��
��-�(*,���>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� 
pPAHs �U-3�4�)?��*# 148 ng/m3 )3��141 75 ��%� �3	?��)?��*# 82 ng/m3 )3��141 150 �3	?��)?��*# 47 
ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 59 ng/m3 7,4(#8?�)3��141 75 ��%� -,-���)3��141'&�4
�8?� 5 ��%� 44.59%  )3��141 150 ��%� -,- 68.24% 0-1 225 ��%�-,- 60.14%  ��
��-�(*,���
�B,���#%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 52 ng/m3 )3��141 75 
��%� �3	?��)?��*# 46 ng/m3 )3��141 150 �3	?��)?��*# 28 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 34 
ng/m3 )3��141 75 ��%�-,-��� )3��141'&�4�8?� 5 ��%� 10.76%  )3��141 150 ��%� -,- 45.21% 
0-1 225 ��%�-,- 34.95%  ��
��-�(*,5'�'�*#>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4
�)?��*# 114 ng/m3 )3��141 75 ��%� �3	?��)?��*# 51 ng/m3 )3��141 150 �3	?��)?��*# 28 ng/m3 0-1)3�
�141 225 ��%� �3	?��)?��*# 33 ng/m3 )3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 54.97 %  )3�
�141 150 ��%� -,- 75.05 % 0-1)3� 225 ��%�-,- 71.22 % 0-1��
��(;���<����	8�����8-�
(#8?��3	?�]�?0%�%?��*' 

M-��������	�*$'3$A�,	-&��*#M-�'8;�*45� Hitchins 0-1	<1 (2000) )3�)+�
���%�8�8*,2�;��<	8���5&�5&'5�}B_'�����������7,4%�8�8*,}B_'5'�, 0.015 w 0.697 
]�	��' c��)+�������#%*8�4?� 7 �B, )3��3�141D?����>''%?�V �*' %*$0%? 15 ��%��'>� 375 
��%� (#8?� ��
��-�(*,7,4%����>''��4*�B,���#%*8�4?�	8���5&�5&'5�}B_'5'�, 0.015 w
0.697 ]�	��' )3��141)�.'/?8 100 w 150 ��%����>'' �1-,-	���D'��5�	8���5&�5&'

ws = min  0  
 max 0.8     
 aver 0.16 
wd = NW 

aver = 33 
aver = 28 

aver = 51 

aver = 114 
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AEAB,)3�%�8�(##�;�8<)3�.�-&�*#>'' (15 ��%�) ��
��-�(*,5'�'�*#>'' 	8���5&�5&'�1-,-
	���D'��)3��141)� 50 w 100 ��%� 

���M-,*�-?�8	8���5&�5&' pPAHs )3���1��4%*8%��0'8%*$U���*#>'' ��
��-�
(*,���>''��4*�B,���#%*8�4?��1�3	8���5&�5&')3�)B��141AE�8?� ��
���2�34#�)34#�*#	?�	8���5&�5&'
�U-3�45�5&��E-)3��4E?.');�)3�-�(*,����B,���#%*8�4?�]24*>'' 0-1-�(*,5'�'�*#>'' 0-1(#8?�
��
��-�(*,����B,���#%*8�4?�]24*>'' )B�V �141�1�3	8���5&�5&'%�+�- '�����'3$4*(#8?���
��-�
(*,5'�'�*#>'' 	8���5&�5&' pPAHs �1�3	8���5&�5&'AE#�;�8<�141)3�.�-&�*#>''	
� �141'&�4
�8?� 5 ��%� ���'*$')3��141 75 ��%� �1�3	8���5&�5&'-,->��&�4-1 50 A�,	-&��*#M-��������
5� Hitchins 0-1	<1 (2000) )3���4�']8&8?���
��-�(*,5'�'�*#>''	8���5&�5&'}B_' �1-,-
	���D'��)3��141 50-100 ��%� 0-1��
��(;���<�)3��141 150 0-1 225 ��%� (#8?� 	8���5&�5&'5� 
pPAHs �3	?�	?�'5&�	)3� )*$	?�5�5&��E-)3��4E?.');�-�)3�5'�'�*#>''0-1-�(*,����B,���#%*8�4?� 
A�B28?���
��-�(*,���>'']24*�B,���#%*8�4?��1)+�.D&�-(;����>''(*,]24*�141%?�V ],&,30-1
)+�.D&�3	8���5&�5&'AE ��
��-�(*,5'�'�*#>''�1�3	8���5&�5&'5��-(;�AE�U(�1#�;�8<)3�.�-&�*#
>'' 0%?#�;�8<)3�]�-���>''	8���5&�5&']�?AE��
��-�(*,����B,���#%*8�4?�]24*>'' 	8���5&�5&'
�-(;��1%�+�-0-1�3	?�.�-&�	34�*')B��141 0-1�����������(#8?� )3��141 150 ��%� 0-1 225 ��%� 
	8���5&�5&'5��-(;��3	8���5&�5&')3�	?�'5&�	)3� 

2) |,E0-&}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.41 (�) w (U)
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(�)

(5)

=�()3� 4.41 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E0-&}' 

Rxy = 0.8802

Rxy = 0.5169
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(	)

()

=�()3� 4.41(%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E0-&}' 

Rxy = 0.3474

Rxy = 0.6375
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(�)

(U)

=�()3� 4.41(%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;).'|,E0-&}' 

Rxy = 0.4492

Rxy = 0.6927
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���=�()3� 4.41 (�) 	?� R2 (Rxy) �3	?�AEAB,�)?��*# 0.8802 )3� Lag = 0  0A,>�
	8���5&�5&'5� pPAHs �1D8?��141'&�4�8?� 5 ��%� 0-1�141 75 ��%� �3	8��A*�(*'F@�*'���
)3�AB,)3��8-��,348�*' 7,4]�?�3/?8%?�5��8-��5&�����3�485&� (Lag = 0) .D&M-)3�	-&�4�*#.'|,E}' 
0%?��
���2�34#�)34#)3��141'&�4�8?� 5 ��%� �*#)3��141 150 ��%� 0-1 225 ��%� (,*=�()3� 4.41(5)
0-1 (	)) '*$'M-���D�	8��A*�(*'F@.D&	?� Rxy �)?��*# 0.5169 0-1 0.3474 %��-+�,*# 0A,8?��3
	8��A*�(*'F@�*''&�4��� /3$.D&�D�'8?�����2-3�4'02-5� pPAHs )3��141,*�-?�8]�?A����>�1#B
�8-�)3��3	8��A*�(*'F@�*'�4?�/*,��'],& 

'��������(;���<�)3��141'&�4�8?� 5 ��%����>'' �*#�141�
�'V 0-&84*
(;���<��1D8?��141)3�D?����>'' 7,4(#8?�)3��141 75 �*# 150 ��%� �3	?� R2 AEAB,�)?��*# 
0.6375 )3� Lag = 2 ,*0A,.'=�( 4.41() 0A,8?�A�� pPAHs )3��141 75 ��%�./&�8-��	-
��')3�]2
)3��141 150 ��%�2�1��< 4 '�)3 0-1)3��141 75 �*# 225 ��%� (#8?��3	?� R2 AEAB,�)?��*# 0.4492 
c���3	?�A*�(*'F@)3�]�?AE'*� )3� Lag = 2  0-1)3��141 150 �*#�141 225 ��%� �3	?� R2 AEAB,�)?��*# 
0.6927 )3� Lag = 2 0A,8?� pPAHs ./&�8-� 4 '�)3.'����	-
��')3�����141 150 ��%� ]2�141 225 
��%� 

���M-)3�],&.'|,E0-&}' �30'87'&�	8��A*�(*'F@)3�	-&�4�*#.'|,E}' >�0�&	?� 
R2 �30'87'&�)3�%�+��8?� c��>&� �����1��4%*85�A���1�3);�)�����2-3�4'02-]2.')��,348�*' 
0-1�2v']2.'�8-��,348�*' D�
��4E?=�4.' 4 '�)3 =�4.'�141)�D?��*']�?��;' 75 ��%� 

D-*������8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs )3�
%�8�8*,)3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��8;�	��1D@	8��A*�(*'F@5�����2-3�4'02-
7,4./& 2���*45�-� %��)3�],&�F;#�4]8&5&�%&'0-&8 0-1���0#?�-B?�5�);�)�-���./&-*��<1���
0#?�/?'�,348�*#.'|,E}' (D'&�)3� 113) c��M-���8;�	��1D@%��%���)3� 4.25 0-1=�()3� 4.42 
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%���)3� 4.25 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��
��0#?%��
);�)�-�#�;�8<�B)4�'�#^�A;�; .'|,E0-&}' 

�141'&�4�8?� 5 m. �141 75 m. �141 150 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	8�����8
-��U-3�4

(m/s) 
-�(*,���>'']2
4*�B,���#%*8�4?� 

154 - 53 65.62 13 90 9 94 0.20 

-�(*,����B,���#
%*8�4?�]24*>'' 

14 - 16 -19.7 9 34.3 6 55.2 0.28 

-�(*,5'�' 
�*#>'' 

88 - 27 69 13 85 12 86 0.65 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 

(�) (5)

(	)
=�()3� 4.42 	8���5&�5&'5� pPAHs #�;�8<>''AB5B�8;)|,E0-&}' )3��141'&�4�8?� 5 ��%� 75  150 

0-1 225 ��%� )3�0#?%��);�)�-� 

aver = 154 

aver = 53 

ws = min  0  
 max 0.5     
 aver 0.2 
wd = NE 

aver = 13 
aver = 8 

aver = 14 
aver = 16 

ws = min  0  
 max 1.1     
 aver 0.28 
wd = SW 

aver = 9 aver = 6 

aver = 88 

aver = 27 

ws = min  0  
 max 2.2     
 aver 0.65 
wd = W 

aver = 13 aver = 12 
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������8;�	��1D@M-7,4������5&��E-D-*���0#?);�-��2v' 3 �-B?�,*�-?�8
],&-*��<1�����1��4%*85�5&��E-���%�8�8*,,*0A,.'�E2)3� 4.42(�)-(	) 0-1	?��U-3�4],&0A,
.'%���)3� 4.25 (#8?� ��
��-�(*,���>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� 
pPAHs �U-3�4�)?��*# 154 ng/m3 )3��141 75 ��%� �3	?��)?��*# 53 ng/m3 )3��141 150 �3	?��)?��*# 13 
ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 8 ng/m3 7,4(#8?�)3��141 75 ��%�-,-���)3��141'&�4
�8?� 5 ��%� 65.62 %   )3��141 150 ��%� -,- 91.64 % 0-1 225 ��%�-,- 94.79 %   ��
��-�(*,
����B,���#%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 14 ng/m3 )3��141 75 
��%� �3	?��)?��*# 16 ng/m3 )3��141 150 �3	?��)?��*# 9 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 6 
ng/m3 )3��141 75 ��%��(;��5�$'��� )3��141'&�4�8?� 5 ��%� 19.70 %  )3��141 150 ��%� -,- 34.33 
% 0-1 225 ��%�-,- 55.20 %   ��
��-�(*,5'�'�*#>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs 
�U-3�4�)?��*# 88 ng/m3 )3��141 75 ��%� �3	?��)?��*# 27 ng/m3 )3��141 150 �3	?��)?��*# 13 ng/m3 0-1
)3��141 225 ��%� �3	?��)?��*# 12 ng/m3 )3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 69.10 %  
)3��141 150 ��%� -,- 85.69 % 0-1)3� 225 ��%�-,- 86.58 %  0-1��
��(;���<����	8�����8-�
(#8?� );�-�)*$ 3 �-B?��3	?�.�-&�	34�*' 

���M-���(;���<�	8���5&�5&' pPAHs )3���1��4%*8%��0'8%*$U���*#>'' ��
��
-�(*,���>''��4*�B,���#%*8�4?� 	8���5&�5&')3��141 '&�4�8?� 5 ��%����>'' 0-1)3��141 75 
��%� �1�3	8���5&�5&'AE�8?���
���2�34#�)34#�*#	?�	8���5&�5&'�U-3�45�5&��E-)3��4E?.');�-�)3�(*,
����B,���#%*8�4?�]24*>'' 0-1-�(*,5'�'�*#>'' 0-1(#8?���
��-�(*,����B,���#%*8�4?�]24*
>'' )B�V �141�1�3	8���5&�5&'%�+��4?�/*,��' '�����'3$4*(#8?���
��-�(*,5'�'�*#>'' 	8��
�5&�5&' pPAHs �1�3	8���5&�5&'AE#�;�8<�141)3�.�-&�*#>''	
� �141'&�4�8?� 5 ��%� c���1�3	8��
�5&�5&'AE�8?��141�
�'V �4?�/*,��' 0-1��
��(;���<�)3��141 150 0-1 225 ��%� (#8?� 	8���5&�5&'
5� pPAHs �3	?�	?�'5&�	)3� )*$.');�-�)3�5'�'�*#>''0-1-�(*,����B,���#%*8�4?� c��.D&M-)3�
	-&�4	-��*#.'|,E}' 0-1��
���2�34#�)34# % ���-,-5�A�� pPAHs .'|,E}'�*# |,E0-&}'
(%���)3� 4.24 0-1 4.25) (#8?� .'|,E0-&}'�3 % ���-,-5�A�� pPAHs AE�8?�.'|,E}' �'
�����
	8�����8-��U-3�4.'|,E0-&}'5�);�-�)*$ 3 �-B?� AE�8?�	8�����8-��U-3�4.'|,E}' c��.'|,E}'
	8�����8-�'&�4�8?� (0.16 m/s) c���*,�2v'-�A# )+�.D&A�� pPAHs]�?A����>��1��4%*8],&,3 )3��141 
75 150 0-1 225 ��%� �1�3	8���5&�5&'AE�8?�)B��141.'|,E0-&}' 

4.3.5.2 ��
�6K�.K�X���� pPAHs ��������������
�0���K��R
		K�L��.���
��	 
1) |,E}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.43 (�) w (U)
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(�)

(5)

=�()3� 4.43 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�.'|,E}' 

Rxy = 0.6495

Rxy = 0.6209
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(	)

()

=�()3� 4.43 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 
5�	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�.'|,E}' 

Rxy = 0.3386

Rxy = 0.9785
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(�)

(U)
=�()3� 4.43 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 

5�	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�.'|,E}' 

Rxy = 0.7518

Rxy = 0.7735
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���=�()3� 4.43 (�) 	?� R2 (Rxy) �3	?�AEAB,�)?��*# 0.6495 )3� Lag = 10 0A,>�
	8���5&�5&'5� pPAHs �1D8?�)3��141'&�4�8?� 5 ��%� 0-1)3��141 75 ��%� �3	8��A*�(*'F@�*'
���)3�AB, ��
���8-�M?�']22�1��< 20 '�)3 0%?	?�	8��A*�(*'F@]�?AE���'*� 0A,8?����
�2-3�4'02-5�$'-5��1,*#	8���5&�5&'5� pPAHs )3��141 75 ��%�'*$' ��;,5�$'D-*������
�2-3�4'02-)3��141'&�4�8?� 5 ��%� 2�1��< 20 '�)3 

'��������(;���<�)3��141'&�4�8?� 5 ��%����>'' �*#�141�
�'V 0-&84*
(;���<��1D8?��141)3�D?����>'' 7,4(#8?�)3��141 75 �*# 150 ��%� �3	?� R2 AEAB,�)?��*# 
0.9785 )3� Lag = 0 ,*=�()3� 4.43 () 0A,8?��141 75 ��%�0-1�141 150 ��%� ]�?�3/?8%?�5�
�8-� 0-1)3��141 75 �*# 225 ��%� (#8?��3	?� R2 AEAB,�)?��*# 0.7518 )3� Lag = 2 (=�()3� 4.43(�))  
0-1�141 150 �*#�141 225 ��%� �3	?� R2 AEAB, 0.7735 )3� Lag = 2 (=�()3� 4.43(U)) ��
��(;���<�M-
)3�],&�1�30'87'&�����2-3�4'02-	8��A*�(*'F@)3�	-&�4	-��*#)3�>''AB5B�8;) )3��141�,348�*' 	
� ]�?�3
/?8%?�5��8-��5&�����3�485&� c������-?�8],&8?�����2-3�4'02-5��1,*# pPAHs .'�141)3�
D?����>''%*$0%? 75 w 225 ��%�'*$' �30'87'&�AE5�$'--,-)3��8-�.�-&�	34�*'��� (]�?��;' 4 
'�)3)

������(;���<�	8��A*�(*'F@ �1�D�'8?�����2-3�4'02-5�A��)3��141D?����
>'' 75 ��%� ]�?],&�(;��5�$'--,-.'/?8�8-��,348�*#)3�#�;�8<(
$')3��;�>'' (�'
����� Lag = 10) 
c��.D&M-)3�0%�%?���������1��4%*85� pPAHs )3�AB5B�8;) )*$'3$����'
�������A=�(5�-�)3�
#�;�8<>''(�1���D�.'/?8|,E}' A?8'.D ?̂�2v'-�A# (	8�����8-� < 0.1 m/s) (%���)3� 4.26) 
)+�.D&�����1��4%*85�A�����#�;�8<(
$')3��;�>'']24*(
$')3�=�4.'�2v']2�4?�/&�V 0%?��
��
(;���<�)3��141D?����>''�5&�]2 	
� �1D8?��141 75 >� 225 ��%� (#8?��3	?�	8��A*�(*'F@5�
����2-3�4'02-)3� Lag = 0 >� 2 (2�1��<]�?��;' 4 '�)3) c��.D&M-)3�	-&�4	-��*#�����1��4%*8
5� pPAHs )3�AB5B�8;)

��
��8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs )3��141
'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� )3�%�8�8*,)B�V 2  '�)3 ��8;�	��1D@0'87'&����
�2-3�4'02-7,4(;���<�>�2���*45�-� (	8�����80-1);�)�5�-�) �/?'�,348�*#)3��F;#�4]8&
5&�%&' A+�D�*##�;�8<>''(�1���D� A����>0#?);�)�-��2v' 3 �-B?� ,*'3$

1) );�)�-�)3�(*,���>''��4*�B,���#%*8�4?� 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 90-135 ��� 

1) );�)�-�)3�(*,����B,���#%*8�4?�]24*>'' 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 270-315 ��� 

1) );�)�-�)3�(*,5'�'�*#>'' 7,4)+��B� 45 ���5'�'�*#>'')*$ 2 5&� c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 0-45 ��� 0-1 180-225 ��� 
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%���)3� 4.26 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��
��0#?%��
);�)�-�#�;�8<��.A���A'8;)4�-*4 .'|,E}' 

�141'&�4�8?� 5 m. �141 75 m. �141 150 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	8�����8
-��U-3�4

(m/s) 
-�(*,���>'']2
4*�B,���#%*8�4?� 

162 - 63 60.97 47 71.17 26 84.07 0.08 

-�(*,����B,���#
%*8�4?�]24*>'' 

88 - 51 42.08 39 55.89 25 71.88 0.05 

-�(*,5'�' 
�*#>'' 

122 - 55 54.77 40 66.97 24 80.14 0.06 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 

(�) (5)

(	)
=�()3� 4.44 	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�|,E}' 7,40#?�2v'�141'&�4�8?� 

5 ��%� 75  150 0-1 225 ��%� )3�0#?%��);�)�-� 

aver = 164 

aver = 63 aver = 47 aver = 26 

ws = min  0  
 max 0.2     
 aver 0.08 
wd = E 

aver = 122 

aver = 55 
aver = 41 

aver = 24 

ws = min  0  
 max 0.3     
 aver 0.06 
wd = N 

aver = 88 

aver = 51 aver = 39 aver = 25 

ws = min  0  
 max 0.1     
 aver 0.05 
wd = W 
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������8;�	��1D@M-7,4���5&��E- D-*���'*$'0#?);�-��2v' 3 �-B?�,*�-?�8 
],&-*��<1�����1��4%*85�5&��E-���%�8�8*,,*0A,.'�E2)3� 4.44 (�)-(	) 0-1	?��U-3�4],&0A,
.'%���)3� 4.26 (#8?� ��
��-�(*,���>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� 
pPAHs �U-3�4�)?��*# 162 ng/m3 )3��141 75 ��%� �3	?��)?��*# 63 ng/m3 )3��141 150 �3	?��)?��*# 47 
ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 26 ng/m3 7,4)3��141 75 ��%�-,-���)3��141'&�4�8?� 5 
��%� 60.97%  )3��141 150 ��%� -,- 71.17% 0-1 225 ��%�-,- 84.07%   ��
��-�(*,����B,���#
%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 88 ng/m3 )3��141 75 ��%� �3	?�
�)?��*# 51 ng/m3 )3��141 150 �3	?��)?��*# 39 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 25 ng/m3 )3�
�141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 42.08%  )3��141 150 ��%� -,- 55.89% 0-1 225 
��%�-,- 71.88%   ��
��-�(*,5'�'�*#>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 122 
ng/m3 )3��141 75 ��%� �3	?��)?��*# 55 ng/m3 )3��141 150 �3	?��)?��*# 40 ng/m3 0-1)3��141 225 
��%� �3	?��)?��*# 24 ng/m3 )3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 54.77 %  )3��141 150 
��%� -,- 66.97 % 0-1)3� 225 ��%�-,- 80.14 %    

��
��(;���<����	8�����8-�.'/?8)3�)+����%�8�8*, (#8?� ]�?8?�);�)�5�-��1
�2v'0##., 	8�����8-��3	?�	?�'5&�%�+���� (0.05-0.08 m/s) c���*,�2v'-�A# ��)+�.D&����	-
��'%*8
5�A�� pPAHs ���>''�2v']2�4?�/&�V 0%?�4?�]���%��)3��141'&�4�8?� 5 ��%����>'' pPAHs 
�1�3	8���5&�5&')3�AE��
��-�(*,���>'']24*�B,���#%*8�4?�0-1(*,5'�'�*#>'' 0-1	8���5&�5&'
�1%�+�-��
��-�(*,����B,���#%*8�4?�]24*>'' A?8'	8���5&�5&'5� pPAHs )3��141 75 150 0-1 
225 ��%��3	?�]�?0%�%?��*' 0A,.D&�D�'8?���
��	8�����8-�%�+�);�)�-�]�?�3M-%?�	8���5&�5&' 
pPAHs 4��8&')3��141.�-&�*#>'' ,*'*$'���3M-%?� % ���-,-5�A�� pPAHs �'
�����A�� pPAHs 
)3��141'&�4�8?� 5 ��%� ]�?�3�����1��4%*8���#�;�8<�;�>'']24*�141 75 150 0-1 225 ��%� A?M-
.D&)B��141�3�2��@�c�'���-,-�2v'-+�,*# 0-1);�-�)B��-B?�)3��141�,348�*'�3 %���-,-.�-&�	34
�*' 7,4)3��141 75 ��%� );�-�)*$ 3 �-B?� �3 %���-,-�4E?.'/?8�1D8?� 42.08-60.97%  )3��141 150 
��%� 55.89-71.17%  0-1)3��141 225 ��%� 71.88-84.07%   
 

2) |,E0-&}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.45 (�) w (U) 0%?�'
������	�
��5*,5&�,&�'��10A]dd~�.'5<1
)+�������#%*8�4?�)+�.D&�	�
��%�8�8*, PAS2000CE 1 �	�
�� �32�^D����+��2v'%&�%�8�8*,�(34 3 
�B, ],&0�? )3��141'&�4�8?� 5 ��%� 75  0-1 225 ��%� ���>'' 
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(�)

(5)

=�()3� 4.45 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�.'|,E0-&}' 

Rxy = 0.6121

Rxy = 0.2112
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(	)
=�()3� 4.45 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 

5�	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�.'|,E0-&}' 

���=�()3� 4.45 (�) 	?� R2 (Rxy) �3	?�AEAB,�)?��*# 0.6121 )3� Lag = 2  0A,>�
	8���5&�5&'5� pPAHs �1D8?�)3��141 '&�4�8?� 5 ��%� 0-1)3��141 75 ��%� �3	8��A*�(*'F@�*'
���)3�AB, ��
���8-�M?�']22�1��< 4 '�)3 c��.D&M-5��141D?�5��8-�0%�%?�]2���)3�(#.'
|,E}' A+�D�*#)3��141D?����>''�5&�]2'*$' (#8?��3	8��A*�(*'F@�*''&�4��� ,*	?�	8��A*�(*'F@
)3�0A,.'=�()3� 4.45 (5) 0-1 (	)

A�B28?�������(;���<�	8��A*�(*'F@ (#8?��3	8��A*�(*'F@)3��141%?�V .' 
|,E0-&}'�3	8��A*�(*'F@'&�4�8?�.'|,E}' '?��1�3M-���������5&����5��>.'/?8A*2,�D@)3�
���#%*8�4?� �'
���������*#A�*	�'*���34'.D�? ,*'*$'����(;��5�$'--,-5� pPAHs )3��B,%?�V 
)3�D?����>''�5&�]2]�?],&�*#�;)F;(-����1,*#����2-3�4'02-5� pPAHs )3�#�;�8<�;�>'' 
��)+�.D&	8��A*�(*'F@)3�],&	?�'5&�%�+�

D-*������8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs )3�
%�8�8*,)3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��8;�	��1D@	8��A*�(*'F@5�����2-3�4'02-
7,4./& 2���*45�-� %��)3�],&�F;#�4]8&5&�%&'0-&8 0-1���0#?�-B?�5�);�)�-� ��./&-*��<1���
0#?�/?'�,348�*#.'|,E}' (D'&�)3� 126) 

 

Rxy = 0.3189
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%���)3� 4.27 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75  0-1 225 ��%� ��
��0#?%��
);�)�-�#�;�8<��.A���A'8;)4�-*4 .'|,E0-&}' 

�141'&�4�8?� 5 m. �141 75 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
% -,- 	?��U-3�4

pPAHs 
% -,- 	?��U-3�4

pPAHs 
% -,- 

	8�����8-�
�U-3�4 (m/s) 

-�(*,���>'']2
4*�B,���#%*8�4?� 

143 - 39 72.75 21 85.53 0.10 

-�(*,����B,���#
%*8�4?�]24*>'' 

103 - 53 48.79 26 74.68 0.11 

-�(*,5'�' 
�*#>'' 

111 - 61 45.01 27 75.76 0.22 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 

(�) (5)

(	)
=�()3� 4.46 	8���5&�5&'5� pPAHs #�;�8<>''(�1���D�|,E0-&}' 7,40#?�2v'�141'&�4�8?� 

5 ��%� 75  0-1 225 ��%� )3�0#?%��);�)�-� 

aver = 143 

aver = 39 

aver = 21 

ws = min  0  
 max 0.3     
 aver 0.1 
wd = E aver = 103 

aver = 53 

aver = 26 

ws = min  0  
 max 0.4     
 aver 0.11 
wd = W 

aver = 111 

aver = 62 

aver = 27 

ws = min  0  
 max 1.3     
 aver 0.22 
wd = SW 
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������8;�	��1D@M-7,4������5&��E- D-*���0#?);�-��2v' 3 �-B?�,*�-?�8 ],&
-*��<1�����1��4%*85�5&��E-���%�8�8*,,*0A,.'�E2)3� 4.46 (�)-(	) 0-1	?��U-3�4],&0A,.'
%���)3� 4.27 (#8?� ��
��-�(*,���>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� pPAHs 
�U-3�4�)?��*# 143 ng/m3)3��141 75 ��%� �3	?��)?��*# 39 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 21 ng/m3

7,4)3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 72.75 %  0-1)3� 225 ��%�-,- 85.53 % ��
��-�
(*,����B,���#%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 103 ng/m3 )3�
�141 75 ��%� �3	?��)?��*# 53 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 26 ng/m3 )3��141 75 ��%�
-,-���)3��141'&�4�8?� 5 ��%� 48.79 % 0-1)3� 225 ��%�-,- 74.68 % ��
��-�(*,5'�'�*#>'' )3�
�141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 111 ng/m3 )3��141 75 ��%� �3	?��)?��*# 61 ng/m3

0-1)3��141 225 ��%� �3	?��)?��*# 27 ng/m3 )3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 
45.01%  0-1)3� 225 ��%�-,- 75.76 %  

7,42�%;0-&8 	8���5&�5&'5� pPAHs )3���1��4%*8%��0'8%*$U���*#>'' .'
);�-�)3�(*,���>''��4*�B,���#%*8�4?��1�3	8���5&�5&')3��141'&�4�8?� 5 ��%� 0-1)3��141 75 
��%� AE�8?���
���2�34#�)34#�*#	?�	8���5&�5&'�U-3�45�5&��E-)3��4E?.');�-�)3�(*,����B,���#
%*8�4?�]24*>'' 0-1);�-�)3�(*,5'�'�*#>'' (,*%���)3� 4.24 , 4.25 0-1 4.26) 0%?A+�D�*#M-
���8;�	��1D@.'	�*$'3$	?�'5&�0%�%?�]2����,;� 7,4�U(�1)3��141 75 ��%� )*$'3$����'
�������
.'�1D8?�A*2,�D@)3�)+�������#%*8�4?��3����*#A�*	�'*���34'�5&������)3� ��.A���A'8;)4�-*4 .'
8*')3� 3  4 0-1 10 (|�=�	� 2548 ��)+�.D&	8���5&�5&'�U-3�45� pPAHs )3��141 75 ��%� 0-1
�141 225 ��%� �3	8���5&�5&'AE�8?���
���2�34#�)34#.'�141�,348�*'.'|,E}')*$)3�'?��1%�+��8?�
�(��1	8�����8-�AE�8?� 0%?�'
��,&84�3��������M?�'�5&����%-�,�8-� ��)+�.D&	?�	8���5&�5&'
�U-3�4AE5�$' 

4.3.5.3 ��
�6K�.K�X���� pPAHs ��������������
�0���K��R
		K�L��.T
U� 
1) |,E}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.47 (�) w (U)
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(�)

(5)

=�()3� 4.47 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''(^�]) .'|,E}' 

Rxy = 0.7212

Rxy = 0.6304
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(	)

()

=�()3� 4.47(%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�
	8���5&�5&'5� pPAHs #�;�8<>''(^�]) .'|,E}' 

Rxy = 0.9058

Rxy = 0.6865
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(�)

(U)
=�()3� 4.47(%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�

	8���5&�5&'5� pPAHs #�;�8<>''(^�]) .'|,E}' 

Rxy = 0.8815

Rxy = 0.9362
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���=�()3� 4.47 (�) 	?� R2 (Rxy) �3	?�AEAB,�)?��*# 0.7212 )3� Lag = 2  0A,>�
	8���5&�5&' pPAHs �1D8?�)3��141'&�4�8?� 5 ��%� 0-1)3��141 75 ��%� �3	8��A*�(*'F@�*'���
)3�AB,��
���8-�M?�']22�1��< 4 '�)3 �/?'�,348�*#)3��141 150��%� ��
��8;�	��1D@	8��A*�(*'F@�*#)3�
�141'&�4�8?� 5 ��%� (#8?��3	8��A*�(*'F@ (Rxy = 0.6304) )3�	?�%?�5��8-� 4 '�)3 ()3� Lag = 2) 
,*=�()3� 4.47(5) 0-1��
��(;���<��1D8?�)3��141'&�4�8?� 5 ��%�0-1)3��141 225 ��%� �3���
�2-3�4'02-)3�A�,	-&��*#)3�(
$')3��;�>''��
���8-�M?�']22�1��< 12 '�)3 

��
��(;���<�	8��A*�(*'F@)3��141�
�'V )3�D?����>'' (#8?�)3��141 75 �*#)3�
�141 150 ��%� �3	8��A*�(*'F@	?�'5&�AE)3�	?� R2 AEAB,�)?��*# 0.9058 )3� Lag = 0 0A,8?����
�2-3�4'02-5� pPAHs )3��141)*$A���;,5�$'(�&��V �*' ]�?�3/?8%?�5��8-� 0-1)3��141 75 
�*#)3��141 225 ��%� (#8?��3	?� R2 AEAB,�)?��*# 0.8815 )3� Lag = 2  0-1)3��141 150 �*#�141 225 
��%� �3	?� R2 AEAB, 0.9362 )3� Lag = 2 0A,8?�)3��141 225 ��%� pPAHs �3����2-3�4'02-%��
0'87'&�5�����2-3�4'02-)3��141 75 ��%� 0-1 150 ��%� ��
���8-�M?�']22�1��< 4 '�)3 

���M-���(;���<�	8��A*�(*'F@5� pPAHs )3��141%?�V )3�#�;�8<'3$ (#8?����
�2-3�4'02-5� pPAHs .'0%?-1�B,��
���)34#�*#)3��141'&�4�8?� 5 ��%� �3	8��A*�(*'F@�*'
	?�'5&�,3�8?� ��
���2�34#�)34#�*#�����1��4%*8)3�#�;�8<�
�'V 0-1)3��141D?����>''�5&�]2 
(#8?��3	8��A*�(*'F@	?�'5&�AE (> 0.8815) 0-1	?�'5&�,3�8?�)3�#�;�8<>''�
�'V �/?'�*' 0-1��
��
(;���<�)3��141=�4.'(#8?��3	8��A*�(*'F@)3�,3 (>0.8815) ���M-���8;�*4A����>�F;#�4],&8?� ���
��1��4%*85� pPAHs ��
���8-�M?�']2 12 '�)3 pPAHs ����141'&�4�8?� 5 ��%� ��1��4%*8]2)3�
�141 225 ��%� 0-1(#8?�>''(^�])�3	8��A*�(*'F@�1D8?� pPAHs )3�.�-&�*#>'' �*#�141
>*,]2 ,3�8?�>''�
�'V 

��
��8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs )3��141
'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� )3�%�8�8*,)B�V 2  '�)3 ��8;�	��1D@0'87'&����
�2-3�4'02-7,4(;���<�>�2���*45�-� (	8�����80-1);�)�5�-�) �/?'�,348�*#)3��F;#�4]8&
5&�%&' A+�D�*##�;�8<>''(^�]) A����>0#?);�)�-��2v' 3 �-B?� ,*'3$

1) );�)�-�)3�(*,���>''��4*�B,���#%*8�4?� 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 257.5-302.5 ��� 

2) );�)�-�)3�(*,����B,���#%*8�4?�]24*>'' 7,4)+��B� 45 ����*#>'' c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 77.5-122.5  ��� 

3) );�)�-�)3�(*,5'�'�*#>'' 7,4)+��B� 45 ���5'�'�*#>'')*$ 2 5&� c��
)3��B,%�8�8*,�1(;���<�);�)�-�)3��4E?�1D8?��B� 167.5-212.5  ��� 0-1 347.5-360 ��� 0-1 
0-32.5 ��� 
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%���)3� 4.28 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��
��0#?%��
);�)�-�#�;�8<�BC�-��<@�D�8;)4�-*4 .'|,E}' 

�141'&�4�8?� 5 m. �141 75 m. �141 150 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	8�����8
-��U-3�4

(m/s) 
-�(*,���>'']2
4*�B,���#%*8�4?� 

300 - 70 76.67 63 79.05 69 76.94 0.42 

-�(*,����B,���#
%*8�4?�]24*>'' 

54 - 25 54.47 25 54.58 32 40.54 0.54 

-�(*,5'�' 
�*#>'' 

153 - 44 71.27 47 69.10 60 60.83 0.42 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 

(�) (5)

(5)
=�()3� 4.48 	8���5&�5&'5� pPAHs #�;�8<>''(^�])|,E}' 7,40#?�2v'�141'&�4�8?� 5 ��%� 

75  150 0-1 225 ��%� 

aver = 63 

aver = 25 aver = 21 aver = 32 

ws = min  0  
 max  1.5     
 aver 0.54 
wd = E

aver = 300 

aver = 54 

aver = 70 aver = 69 

ws = min  0  
 max 1.1     
 aver 0.42 
wd = W 

ws = min  0  
 max  1.3     
 aver 0.42 
wd = N 

aver = 60 aver = 47 aver = 44 

aver = 153 
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������8;�	��1D@M-7,4������5&��E- D-*���0#?);�-��2v' 3 �-B?�,*�-?�8
],&-*��<1�����1��4%*85�5&��E-���%�8�8*,,*0A,.'�E2)3� 4.48 (�)-(	) 0-1	?��U-3�4],&0A,
.'%���)3� 4.28 (#8?� ��
��-�(*,���>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� 
pPAHs �U-3�4�)?��*# 300 ng/m3 )3��141 75 ��%� �3	?��)?��*# 70 ng/m3 )3��141 150 �3	?��)?��*# 63 
ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 33 ng/m3 7,4)3��141 75 ��%�-,-���)3��141'&�4�8?� 5 
��%� 76.67%  )3��141 150 ��%�-,- 79.05 %  0-1)3��141 225 ��%�-,- 76.94 %   ��
��-�(*,����B,
���#%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 54 ng/m3 )3��141 75 ��%� 
�3	?��)?��*# 25 ng/m3 )3��141 150 �3	?��)?��*# 25 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 32 ng/m3

)3��141 75 ��%�-,-���)3��141'&�4�8?� 54.47 % )3��141 150 ��%�-,- 54.58%  0-1)3��141 225 
��%�-,- 40.54 %  ��
��-�(*,5'�'�*#>'' )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 153 
ng/m3 )3��141 75 ��%� �3	?��)?��*# 44 ng/m3 )3��141 150 �3	?��)?��*# 47 ng/m3 0-1)3��141 225 
��%� �3	?��)?��*# 60 ng/m3 )3��141 75 ��%�-,-���)3��141'&�4�8?� 5 ��%� 71.27 %  )3��141 150 
��%�-,- 69.10%  0-1)3��141 225 ��%�-,- 60.83 % 0-1��
��(;���<����	8�����8-�(#8?� �3
	8�����8.')B�-*��<15�-��3	?�]�?0%�%?��*' 

��(;���<�	8���5&�5&' pPAHs (#8?� ��
��-�(*,���>''��4*�B,���#%*8�4?� 
	8���5&�5&'�141'&�4�8?� 5 ��%����>'' �3	8���5&�5&'AE��� 0-1��
��(;���<��141%?�V >*,]2��
(#8?��3	?�AE �/?'�*' ���5&��E-,;#(#8?� /?8�8-�)3�-�(*,���>'']24*�B,���#%*8�4?��2v'/?8�8-� 
16.30 '. >� 21.00 '. c���2v'/?8)3��3��������%;,5*,��A?M-.D&	?�	8���5&�5&')3�2���z�3	?�	?�'5&�
AE ��
��(;���<�-�(*,����B,���#%*8�4?�]24*>'' (#8?�)B��141�3	8���5&�5&'.�-&�	34�*' 0-1
�141'&�4�8?� 5 ��%��1�3	8���5&�5&'AE�8?�0%?]�?��� 0-1��
��-�(*,5'�'�*#>'' (#8?� pPAHs 
�1�3	8���5&�5&'AE�U(�1)3��141'&�4�8?� 5 ��%� 0-1(#8?��141 >*,����141'&�4�8?� 5 ��%� 	8��
�5&�5&'�32�;��<.�-&�	34�*' c�����%���)3� 4.28 �1�D�'8?� % ���-,-5� pPAHs )3��141D?����
>'' (%*$0%? 75-225 ��%�) �3	?�.�-&�	34�*'.')B�V �-B?�5�);�-� )*$'3$����'
�������	8�����8-�)3�
#�;�8<'3$.'|,E}' �3	?�	8�����8-��U-3�4	?�'5&�AE�8?�#�;�8<�
�'V )+�.D&�����1��4%*85�A��
=�4.'#�;�8<(
$')3�)3�D?����>''�5&�]2 �32�;��<.�-&�	34�*' 

2) |,E0-&}' 
������8;�	��1D@	8��A*�(*'F@5� pPAHs )3��141%?�V 7,4./& cross-correlation 

'*$' A����>0A,M-],&,*=�()3� 4.41 (�) w (U)
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(�)

(5)
=�()3� 4.49 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 5�

	8���5&�5&'5� pPAHs #�;�8<>''(^�]) .'|,E0-&}' 

Rxy = 0.4481

Rxy = 0.3028
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(	)

()

=�()3� 4.49 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 
5�	8���5&�5&'5� pPAHs #�;�8<>''(^�]) .'|,E0-&}' 

Rxy = 0.2007

Rxy = 0.6455
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(�)

(U)
=�()3� 4.49 (%?�) 	?�A*�2�1A;)F;NADA*�(*)F@)3�],&���	?�������8;�	��1D@0## cross-correlation 

5�	8���5&�5&'5� pPAHs #�;�8<>''(^�]).'|,E0-&}' 

Rxy = 0.7600

Rxy = 0.6568
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���=�()3� 4.49(�)-(	) 	?� R2 (Rxy) �3	?�AEAB,�4E?�1D8?� 0.2007 >� 0.4481c���3	?�
	?�'5&�%�+� 0A,8?� pPAHs )3��141 75  150  0-1 225 ��%� �3����2-3�4'02-)3�A�,	-&��*#)3�
�141'&�4�8?� 5 ��%�'&�4���.'/?8|,E0-&}' c��.D&M-)3�0%�%?����.'|,E}' 

0%?��
��(;���<�)3�D?����>''�5&�]2 (#8?�)3��141 75 �*# 150 ��%� �3	?� R2 AEAB, 
0.6455 )3� Lag = 2 0-1�141 75 �*# 225 ��%� (#8?��3	?� R2 AEAB, 0.7600 )3� Lag = 2  0-1�141 
150 �*#�141 225 ��%� �3	?� R2 AEAB, 0.6568 )3� Lag = 0 0A,>�	8��A*�(*'F@)3���;,5�$'�1D8?����
�2-3�4'02-5� pPAHs 0%?-1�B,)3�D?����>'' c���3	?�%?�5��8-�2�1��< 4 '�)3 c��.D&M-
	-&�4	-��*#)3�2����.'|,E}' 0%?A*�2�1A;)F@ADA*�(*'F@�3	?�%�+��8?�

D-*������8;�	��1D@	8��A*�(*'F@0## cross-correlation 0-&8],&'+�	?� pPAHs )3�
%�8�8*,)3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��8;�	��1D@	8��A*�(*'F@5�����2-3�4'02-
7,4./& 2���*45�-� %��)3�],&�F;#�4]8&5&�%&'0-&8 0-1���0#?�-B?�5�);�)�-� ��./&-*��<1���
0#?�/?'�,348�*#.'|,E}' (D'&�)3� 136) 
 
%���)3� 4.29 	?��U-3�4 pPAHs (ng/m3) )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ��
��0#?%��

);�)�-�#�;�8<�BC�-��<@�D�8;)4�-*4 .'|,E0-&}' 

�141'&�4�8?� 5 m. �141 75 m. �141 150 m. �141 225 m 
-*��<15�-� 	?��U-3�4

pPAHs 
%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	?��U-3�4
pPAHs 

%
-,- 

	8�����8
-��U-3�4

(m/s) 
-�(*,���>'']2
4*�B,���#%*8�4?� 

93 - 24 73.6 11 88.04 12 86.85 0.20 

-�(*,����B,���#
%*8�4?�]24*>'' 

75 - 21 71.99 11 85.39 9 87.27 0.09 

-�(*,5'�' 
�*#>'' 

124 - 22 81.98 9 92 10 92 0.06 

D��4�D%B : % -,- 	
� % ���-,-����141'&�4�8?� 5 ��%� �*#�141 75 150 0-1 225 ��%� 



143

��������������������� !"�����

0

200

400

600
pP

AH
s

co
nc

.(n
g/

m
3 )

����� 5m. 75m. 150m. 225m.

������������� !"�����$%������

0

200

400

600

pP
AH

s
co

nc
.(n

g/
m

3 )

����� 5m. 75m. 150m. 225m.

�����	�����!���

0

200

400

600

pP
AH

s
co

nc
.(n

g/
m

3 )
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(�) (5)

(	)
=�()3� 4.50 	8���5&�5&'5� pPAHs #�;�8<>''(^�])|,E0-&}' 7,40#?�2v'�141'&�4�8?� 

5 ��%� 75  150 0-1 225 ��%� 

������8;�	��1D@M-D-*���0#?);�-��2v' 3 �-B?�,*�-?�8(#8?� ��
��-�(*,���
>''�5&���4*�B,���#%*8�4?� )3��141'&�4�8?� 5 ��%� �3	?� pPAHs �U-3�4�)?��*# 93 ng/m3 )3��141 75 
��%� �3	?��)?��*# 24 ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 11 ng/m3 7,4)3��141 75 ��%�-,-
���)3��141'&�4�8?� 5 ��%� 73.60 %  )3��141 150 ��%� -,- 88.04 %  0-1)3� 225 ��%�-,- 
86.85 % ��
��-�(*,����B,���#%*8�4?�]24*>'' )3��141'&�4�8?� 5 ��%��3	?� pPAHs �U-3�4�)?��*# 
75 ng/m3 )3��141 75 ��%� �3	?��)?��*# 21 ng/m3 )3��141 150 �3	?��)?��*# 11 ng/m3 0-1)3��141 225 
��%� �3	?��)?��*# 9 ng/m3 )3��141 75 ��%�-,-���)3�'&�4�8?� 5 ��%� 71.99 % )3��141 150 ��%�
-,- 85.39 %  0-1)3� 225 ��%� -,- 87.27 % ��
��-�(*,5'�'�*#>'')3��141'&�4�8?� 5 ��%��3
	?� pPAHs �U-3�4�)?��*# 124 ng/m3 )3��141 75 ��%� �3	?��)?��*# 22 ng/m3 )3��141 150 �3	?��)?��*# 9 
ng/m3 0-1)3��141 225 ��%� �3	?��)?��*# 10 ng/m3 )3��141 75 ��%�-,-���)3�'&�4�8?� 5 ��%� 
81.98 %  )3��141 150 ��%� -,- 92.78 %  0-1)3� 225 ��%�-,- 92 %  0-1��
��(;���<����

aver = 93 

ws = min  0  
 max 1.0     
 aver 0.2 
wd = W 

aver = 24 

aver = 11 aver = 12 

ws = min  0  
 max 3.0    

aver 0.09 
wd = E

ws = min  0  
 max 0.8     
 aver 0.06 
wd = SE 

aver = 75 

aver = 21 

aver = 11 
aver = 9 

aver = 124 

aver = 22 
aver = 9 aver = 10 



144

	8�����8-�(#8?� 	8�����8-��U-3�4.'/?8|,E0-&}' �3	?�	?�'5&�%�+�7,4�U(�1.'�-B?�5�);�-�
)3�(*,����B,���#%*8�4?�]24*>'' 0-1-�(*,5'�'�*#>'' c���3-*��<15�-�A# ���2v']2],&
)3�)+�.D&	8��A*�(*'F@5�����2-3�4'02- pPAHs )3��141'&�4�8?� 5 ��%��*#�141�
�'V )3�D?����
>''�3	?�	?�'5&�%�+� 0-1��
��(;���<�	8���5&�5&' pPAHs (#8?�)3��141 75 ��%� 150 ��%� 0-1 
225 ��%� 5�)B�-*��<15�);�)�-� 	8���5&�5&'5� pPAHs ]�?0%�%?��*' 0%?)3��141'&�4
�8?� 5 ��%����>'' (#8?� ��
��-�(*,���>''��4*�B,���#%*8�4?�0-1-�(*,5'�'�*#>''�1�3	8��
�5&�5&'5� pPAHs AE�8?���
��-�(*,����B,���#%*8�4?�]24*>'' 0-1��
��(;���<��2�34#�)34#
�1D8?�|,E}'0-1|,E0-&}'(#8?�	8���5&�5&'5� pPAHs .'|,E0-&}'�32�;��<)3�%�+��8?�

��
��'+��2��@�c�'%@���-,-5� pPAHs )3���1��4%*8%��0'8%*$U���*#>''
%?�V )*$.'|,E}'0-1|,E0-&}'���2�34#�)34#�*' A����>A�B2],&�2v'���d,*0A,.' =�()3� 
4.51 (�)-(	)

���=�( 4.51(�) (#8?�)3�>''AB5B�8;) pPAHs �30'87'&�-,-%���141)3�D?�
���>'' 4��8&')3��141 75 ��%� .');�-�)3�(*,����B,���#%*8�4?�]24*>''.'|,E0-&}' 0-17,4
A?8'.D ?̂.'|,E0-&}'�3 %���-,-����8?�.'|,E}' '�����'3$4*(#8?���
��-�(*,����B,���#
%*8�4?�]24*>'']�?8?�|,E}'0-1|,E0-&}' �1�3 % ���-,-'&�4)3�AB,0-1�3-*��<1)3�]�?
0'?'�' �'
�������
��-�(*,����B,���#%*8�4?�]24*>''�1)+�.D&	8���5&�5&'#�;�8<�B,)3�.�-&�*#
>''���)3�AB, �3	8���5&�5&']�?AE �'
�����A�� pPAHs ���4�'(�D'1)3��30D-?�+��';,#�;�8<
>'' ]�?A����>��1��4%*8��4*�141'&�4�8?� 5 ��%�],&���'*� 0-1]�?A����>��1��4%*8]24*
�141�
�'V ],&�/?'�,348�*' );�-�)3�(*,5'�'�*#>'' (#8?� 	8���5&�5&'-,-)3��141 75 ��%� A?8'
)3��141 150 0-1 225 ��%� %��;��	)3�)*$ 2 |,E 

���=�( 4.51(5) (#8?�)3�>''(�1���D� pPAHs �30'87'&�-,-%���141D?�
���>''�/?'�,348�*#)3�(#)3�>''AB5B�8;) 0%? % ���-,-5� pPAHs .'|,E0-&}'0-1|,E}'
.�-&�	34�*' �'
�����A*2,�D@)3����#%*8�4?��3���A�#5�'*���34'��)+�.D&�3��������=�4.'
7���34'�2v'#�8*' c������3M-%?������1��4%*85� pPAHs #�;�8<,*�-?�8 0-1.');�-�)3�(*,
-�(*,���>''��4*�B,���#%*8�4?� 0-1);�-�)3�(*,5'�'�*#>'' )*$ 2 |,E��-�3	?�.�-&�	34�*' 

���=�( 4.51(	) (#8?�)3�>''(^�]) pPAHs �30'87'&�-,-%���141D?�
���>'' �/?'�,348�*#>''�
�' 0-1�3 %���-,-5� pPAHs .'|,E0-&}'����8?�.'|,E}'0-1
�3% ���-,-)3�.�-&�	34�*'.')B�V �-B?�5�);�-� .'|,E}'��
��);�-�(*,����B,���#%*8�4?�]24*
>'' 	8���5&�5&'�30'87'&�-,-]�?0'?'�'0-1�3�&�4-1���-,-'&�4)3�AB, 
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(	)

=�()3� 4.51 �2��@�c�'%@���-,-5� pPAHs )3��141%?�V #�;�8<>''AB5B�8;) (�1���D� 0-1
(^�]) .'|,E}'0-1|,E0-&}' 

���M-�������� ��
��-�(*,����B,���#%*8�4?�]24*>'' 	8���5&�5&' pPAHs )3�
�141 75 150 0-1 225 ��%� �3	8���5&�5&' pPAHs ]�?0%�%?��*' ��)+�.D&	8��0%�%?�5� % 
���-,-]�?AE 7,4)3��141 75  150  0-1 225 ��%� %�U-3�4)3�-,-����141'&�4�8?� 5 ��%� �3
	?�2�1��< 35%  55%  0-1 60 %  %��-+�,*# (,*%��� 4.30) A+�D�*#);�-�)3�-�(*,���>''��4*
�B,���#%*8�4?� 0-1);�-�(*,5'�'�*#>'' % ���-,-)3��141 75  150  0-1 225 ��%� �3	?�
.�-&�	34�*' �4E?.'/?8 65-80% '�����'3$4*(#8?�	8�����8-��3M-%?�%���-,-5�A�� pPAHs 
7,4)3�	8�����8-�%�+��8?� 0.1 m/s ,*�/?'>''(�1���D�.'|,E}'();�-�)*$ 3 �-B?�) 0-1(^�])
.'|,E0-&}' ();�-�)3�(*,5'�'�*#>''0-1);�-�)3�(*,����B,���#%*8�4?�]24*>'') �1�3 %���
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-,-����8?� 70% )3��141 225 ��%� �'
�����	8�����8-�)3�%�+��*,�2v'-�A# A�� pPAHs ���
>'']�?A����>��1��4%*8]2)3��141%?�V %���-,-5�A�� pPAHs ���3	?�AE0-1-,-.')B�
�141 0-1)3�	8�����8-�����8?� 0.4 m/s ,*�/?'>''(^�]).'|,E}' ();�-�)*$ 3 �-B?�)0-1
AB5B�8;).'|,E0-&}' ();�-�(*,5'�'�*#>'') (#8?� %���-,-)3��141%?�V �3	?�.�-&�	34�*' 
�'
�����-�(*,(�A�� pPAHs ���>'']24*�B,���#%*8�4?� A?M-.D&)3��141%?�V 	8���5&�5&']�?
0%�%?��*' % ���-,-��.�-&�	34�*')3��141 75  150  0-1 225 ��%� 

����������������1��4%*8%��0'8%*$U���*#>''0-1 ���D�	8��A*�(*'F@
5� pPAHs )3��	-
��')3�%��0'8%*$U�����>'']24*�B,%?�V A����>A�B2],&,*%���)3� 4.30 

���%���)3� 4.30 �������������1��4%*8%��0'8%*$U���*#>'' (#8?��141)3�
D?����>'' A�� pPAHs ]�?�3�E20##���-,-)3�/*,��' 0%?��
��'+������D�	8��A*�(*'F@5� 
pPAHs )3��	-
��')3�%��0'8%*$U�����>'']24*�B,%?�V 0-10#?);�-�����2v' 3 �-B?� (#8?�)3�
�141%?�V �3	8��A*�(*'F@�*'7,4(;���<����	?� Rxy c��(#8?� )B�(
$')3����#%*8�4?�.' 2 |,E��-)3�
�141'&�4�8?� 5 ��%��*#�141 75 ��%��3	8��A*�(*'F@�1,*#2�'�-�>��1,*#AE 0-1�141'&�4
�8?� 5 ��%� �*#�141>*,]2�3	8��A*�(*'F@�*''&�4 ���5&��E-A*��%)3�>''(^�]).'|,E0-&}'
�� 
��(;���<�	8�����8-�(#8?��3	?�%�+��4E?�1D8?� 0.06-0.2 m/s (Lag ]�?�3	8��A*�(*'F@) 0-1)3�>''
(�1���D�.'|,E}'c���3	8�����8-��4E?�1D8?� 0.05-0.08 m/s (Lag �)?��*# 10) c��D��4>�
	8�����8-�%�+�)+�.D& pPAHs )3��141'&�4�8?� 5 ��%��	-
��')3�]2)3��141 75 ��%�./&�8-�'�'�)?��*# 
20 '�)3 0-1���5&��E-A*��%)3�>''AB5B�8;)0-1>''(^�]).'|,E}' �3	8��A*�(*'F@	?�'5&�,3 
>0.7212 7,4�3/?85��8-� Lag �)?��*# 2 D�
�]�?��;' 4 '�)3 �'
�����	8�����8-�)3�AE)+�.D&A�� 
pPAHs )3��141'&�4�8?� 5 ��%� (*,]2)3��141%?�V ],&,3���3	8��A*�(*'F@AE 0-1��
��(;���<�
	8��A*�(*'F@)3��141'&�4�8?� 5 ��%����>'' �*#�141�
�'V (150 0-1 225 ��%�) �3	8��A*�(*'F@
%�+� 0%?�3	8��A*�(*'F@2�'�-�)3�>''(^�]).'|,E}'�'
�����	8�����8-�AE (#8?� pPAHs )3�
�141'&�4�8?� 5 ��%� �1A����>(*,]2)3��141�
�'V '*$' �3	8����3�485&��*#	8�����8-� 7,4���
�2-3�4'02-]2.');�)��,348�*' �1(#],&/*,��'=�4.'�141)�)3�D?��*']�?��;' 75 ��%� 

��
��(;���<�	8��A*�(*'F@ =�4.'(
$')3�D?����>''���]2 )3��141 75-225 
��%� A?8'.D ?̂.D&	8��A*�(*'F@)3�,3 > 0.4492 4��8&')3�>''(�1���D�.'|,E0-&}' �'
������3
����*#A�*	�'*���34'7���34'A���A'8;)4�-*4 ��)+�.D&)3��141%?�V =�4.'�3����2-3�4'02- 
5�A��]�?],&�2v']2.')��,348�*#)3�#�;�8<(
$')3��;�>'' ��)+�.D&	8��A*�(*'F@5�A�� pPAHs 
%�+� ������D�	8��A*�(*'F@5��141=�4.'5�(
$')3� (#8?��141D?����>''���]2>�0�&�3
	8�����8-�)3�0%�%?��*' 0%?����2-3�4'02-=�4.'5�A�� pPAHs )3��141 75-225 ��%� �3/?8
5��8-� Lag �)?��*# 2 D�
�]�?��;' 4 '�)3 .')B�(
$')3�0-1)B�|,E��- 



%���)3� 4.30 �2�34#�)34#	?� pPAHs 2�;��< pPAHsD-*���04�);�-� );�)�0-1	8�����8-� Rxy #�;�8<>''AB5B�8;)0-1>''(�1���D� (^�]) )3�%�8�8*,],&.'|,E}'0-10-&}'

AB5B�8;) (�1���D� (^�])
}' 0-&}' }' 0-&}' }' 0-&}'

< 5 75 150 225 < 5 75 150 225 < 5 75 150 225 < 5 75 150 225 < 5 75 150 225 < 5 75 150 225
pPAHs (ng/m3) 100 54 30 36 62 25 12 11 122 55 41 24 112 62 - 30 95 32 35 44 134 28 10 12
Rxy 0.6510 0.3503

0.8883
0.3303
0.8898
0.936

0.8802 0.5169
0.6375

0.3474
0.4492
0.6927

0.6495 0.6209
0.9785

0.3386
0.7518
0.7735

0.6121 -
-

0.2112
0.3189

0.7212 0.6304
0.9058

0.6865
0.8815
0.9362

0.4481 0.3028
0.6455

0.2007
0.7600
0.6568

Lag 0 -
0

-
2
0

0 -
2

-
2
2

10 -
0

-
2
2

2 -
-

-
-
-

2 2
0

12
2
2

- -
2

-
2
0

2�;��< pPAHs
D-*���04�);�-�
- -�(*,���>''
��4*�B,���#%*8�4?�
- -�(*,����B,���#
%*8�4?�]24*>''
--�5'�'�*#>''

148

52

114

82

46

51

47

28

28

59

34

33

154

14

88

53

16

27

13

9

13

9

6

12

162

88

122

63

51

55

47

39

40

26

25

24

143

103

111

39

53

61

-

-

-

21

26

27

300

54

153

70

25

44

63

25

47

69

32

60

93

75

124

24

21

22

11

11

9

12

9

10
A*,A?8')3�-,-
- -�(*,���>''
��4*�B,���#%*8�4?�
- -�(*,����B,���#
%*8�4?�]24*>''
--�5'�'�*#>''

1

1

1

0.55

0.88

0.45

0.32

0.54

0.25

0.4

0.65

0.29

1

1

1

0.34

1.14

0.31

0.08

0.64

0.15

0.06

0.43

0.14

1

1

1

0.39

0.58

0.45

0.29

0.44

0.33

0.16

0.28

0.2

1

1

1

0.27

0.51

0.55

0.15

0.25

0.24

1

1

1

0.23

0.46

0.29

0.21

0.46

0.31

0.23

0.59

0.39

1

1

1

0.26

0.28

0.18

0.12

0.15

0.07

0.13

0.12

0.08
-*��<1WS/WD
- -�(*,���>''
��4*�B,���#%*8�4?�
- -�(*,����B,���#
%*8�4?�]24*>''
--�5'�'�*#>''

0.11 (N)

0.13 (SW)

0.16 (NW)

0.2 (NE)

0.28 (SW)

0.65 (W)

0.08 (E)

0.05 (W)

0.06 (N)

0.1 (E)

0.11 (W)

0.22 (SW)

0.42 (W)

0.54 (E)

0.42 (N)

0.2 (W)

0.09 (E)

0.06 (SE)
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��
��(;���<�2�;��<A�� pPAHs ��
��04�);�-�(#8?� ��
��-�(*,���>''��4*
�B,���#%*8�4?� 0-1-�(*,5'�'�*#>''2�;��<A�� pPAHs �3	?�AE)3��141'&�4�8?� 5 ��%� ((
$')3�
�;�>'') 0-1(#8?���
��-�(*,����B,���#%*8�4?�]24*>'' 	8���5&�5&')*$ 4 �141�3	?�.�-&�	34
�*' 0-1A*,A?8'5�	8���5&�5&'5� pPAHs )3��141%?�V ��
���)34#�*#)3��141'&�4�8?� 5 ��%� �3
	?�AE 0-1��
��(;���<�A*,A?8')3��141%?�V 7,4�)34#�*#�141'&�4�8?� 5 ��%� %��);�-�)3�0#?
A����>(;���<�],&,*'3$

(1)  ��
��-�(*,���>''��4*�B,���#%*8�4?� 
75 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.23 w 0.55 (mean 0.34) (65.68%) 
150 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.08 w 0.32 (mean 0.20) (79.61%) 
225 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.06 w 0.40 (mean 0.19) (81.37%) 

(2)  ��
��-�(*,����B,���#%*8�4?�]24*>'' 
75 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.28 w 0.88 (mean 0.64) (34.72%) 
150 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.15 w 0.64 (mean 0.45) (55.07%) 
225 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.12 w 0.65 (mean 0.39) (60.75%) 

(3)  ��
��-�(*,5'�'�*#>'' 
75 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.18 w 0.45 (mean 0.37) (62.84%) 
150 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.09 w 0.33 (mean 0.22) (77.89%) 
225 ��%� �)34#�*# <5 ��%� A*,A?8'���-,-�4E?�1D8?� 0.08 w 0.39 (mean 0.22) (77.74%) 

(#8?�A*,A?8'���-,-�3	8��0%�%?�.'0%?-1(
$')3� 0-1|,E��- 0%?(#8?�
A*,A?8'�U-3�4��
��-�(*,���>'']24*�B,���#%*8�4?� 0-1-�(*,5'�'�*#>'' A*,A?8'���-,-
�U-3�4)3��141 75 150 0-1 225 ��%� 5�)*$A�);�-��3	?�.�-&�	34�*'0-1�3	?�2�1��< 0.35  0.22 
0-1 0.20 %��-+�,*# ��
��-�(*,����B,���#%*8�4?�]24*>'' )3��141 75 150 0-1 225 ��%� �3 
A*,A?8'-,- 0.65 0.45 0-1 0.4  %��-+�,*# '�����'3$4*(#8?�	8�����8-��3M-%?� A*,A?8'���
-,-5�A�� pPAHs 7,4)3�	8�����8-�%�+��8?� 0.1 m/s �1�3A*,A?8'���-,-)3��141 225 ��%���
��
�)34#�*#)3��141'&�4�8?� 5 ��%� '&�4�8?� 0.28 0-1)3�	8�����8-�����8?� 0.4 m/s A*,A?8'���
-,-)3��141 75  150 0-1 225 ��%��3	?�.�-&�	34�*']�?8?�);�-�0##., 

���M-���������5&�%&' (#8?� (|%;���������1��4%*8%��0'8%*$U���*#
>''7	�A�&�>'')3�0%�%?��*']�?A����>#���E20##�����1��4%*8],&�4?�/*,��' 0%?�4?�]���
%�����5&�A*��%>������1��4%*85��-(;� c��5�$'�*#);�)�0-1	8�����8-�7,4(#8?�	8�����8
-�)3�%�+�D�
�-�A# (0.1 m/s) �-(;����>''�1��1��4%*8]2)3��141%?�V ],&'&�4 A*,A?8'���
-,-5�A��)3��141%?�V ���3	?�AE0-1-,-.')B��141 0-1��
��	8�����8-��(;��5�$'7,4�U(�1 
	8�����8-�����8?� 0.4 m/s A*,A?8'5�A��)3��141%?�V �3	?�.�-&�	34�*' �'
�����-�(*,(�



149

�-(;����>'']24*�B,���#%*8�4?� A?M-.D&)3��141%?�V �3	8���5&�5&']�?0%�%?��*' 0-1(#8?�
);�-�)*$ 3 �-B?�)*$ 2 |,E��- )3��141 150 ��%��2v'%&']2 	8���5&�5&'5��-(;���;��	)3� 7,4
2�174/'@5��������������1��4%*8A�� pPAHs .'0'8%*$U���*#>''#�;�8<7	�A�&�>''
0%�%?��*' �(
��2�1��;'����*#A*�M*A0-1�����1��4%*8�-(;�.'����� ���>''A�4D-*�)3��3
7	�A�&�>''%?��*'%?�#�;�8<.�-&�	34 0-1�(
�������(|%;����5�A�� pPAHs D-*���>E�
2-,2-?�4���0D-?�+��';,�(
��A�B20'87'&�5� pPAHs ��
��A=�(5�);�)�-�%?��*' �8�)*$
�(
��)��#>�#�;�8<)3�	8��3���	8#	B�0-1D-3��-3�4A;�2-E�A�&�5�%��=�4.'�141)3�],&�*#A*�M*A
7,4�U(�1(
$')3�)3��2v'7���34' D�E?#&�' 7�(4�#�- 0-1	8��(;��2�1A;)F;=�(5��1##������
�����=�4.'��	�� 0-1�2v'5&��E-(
$'e�'5����D�	8��A*�(*'F@�1D8?�����*#A*�M*AA��
�-(;�=�4.'��	���*#=�4'����	������������� 

4.4 	
�	��J
!�K���� pPAHs ����1L�������Z���6��
�0�	�O
�	K� 3 L�� 
�����������%�8�8*,�����1��4%*85� pPAHs #�;�8<>'')3��37	�A�&�0%�%?��*'

'*$' ],&)+����%�8�8*,.'/?8�8-��,348�*' 3 >'' 2�1��#,&84>''AB5B�8;)#�;�8<.%&/�'/-�
A>�'3�>]dd~�A>�'3(�175' >''(�1���D�#�;�8< A��. 0-1 >''(^�]) #�;�8<��	��
=�	8;/��)	7'7-43=�(>?�40-1���(;�(@ 	<18;)4���A%�@ �BC�-��<@�D�8;)4�-*4 7,4)+����
���#%*8�4?�%?��'
��)B�V 2 '�)3 %-�, 24 /*�87� �2v'�8-� 7 8*' c��0#?������#%*8�4?��2v' 2 /?8 
	
� |,E}'�1D8?�8*'�B��@)3� 22 >�8*'�B��@)3� 29 %B-�	� 2547 0-1|,E0-&}'�1D8?�8*'�*')�@)3� 25 
����4'>�8*'��);%4@)3� 1 (|�=�	� 2548 M-)3�],&A����>'+���8;�	��1D@0-1�=;2�4,*'3$

1) |,E}' 
5&��E-)3�%�8�8*,.'/?8|,E}''+���0A,.D&�D�' pPAHs profile 0-1 diurnal profile ],&

,*=�()3� 4.52 0-1 4.53 
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�B��@ �A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ 

=�()3� 4.52 2�;��<A�� pPAHs )3�%�8�8*,#�;�8<>'')3��37	�A�&�0%�%?��*' .'|,E}' 
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=�()3� 4.53 Diurnal profile )3�%�8�8*,#�;�8<>'')3��37	�A�&�0%�%?��*' .'|,E}' 

���=�()3� 4.52 0-1 4.53 ��
��(;���<��2�34#�)34#����2-3�4'02-5� pPAHs )*$ 3 
#�;�8< (#8?�#�;�8<.%&/�'/-�A>�'3�>]dd~�(�175'c���3-*��<17	�A�&�>''2�,)�#)*$ 2 
}��>''0-1�3A>�'3�>]dd~�2�,�*$'����1#�4������3�1,*#	8���5&�5&'5� pPAHs AE�8?�#�;�8<
�
�'V 0-1�3	?��U-3�4AEAB,�)?��*# 447 ng/m3 ��-��	
� #�;�8<A��. c���3-*��<12�,)�#)*$ 2 }��
>''0-1�37	�A�&�)�,?8'	�?��,&�'#'�3	?��)?��*# 220 ng/m3 0-1#�;�8<�BC�-��<@
�D�8;)4�-*4)3��3-*��<1>''�2�,7-? �3	?�	8���5&�5&'�U-3�4�)?��*# 92 ng/m3 c��#�;�8<.%&A>�'3
�>]dd~�(�175'�32�;��< pPAHs AE�8?�)3�A��. 0-1�BC�� �2v' 0.49 0-1 0.21 �)?� %��-+�,*# 
0-1��
��'+�	?��U-3�4.'0%?-18*'���2�34#�)34#�*',*%���)3� 4.31 (#8?� #�;�8<A>�'3�>]dd~� 
(�175' 0-1A��. �3 pPAHs  AE.'(BF 7,4�3	?� 500 0-1 256 ng/m3 %��-+�,*# A?8'�BC�� �3	?�
AE.'8*'(|D*A#,3 )3��1,*# 128 ng/m3 A>�'3�>]dd~�(�175'�3	?�%�+�.'8*'�*	�� (392 ng/m3)
#�;�8<A��. �3	?�%�+�.'8*'�B��@0-1�*	�� 7,4�3	?��)?��*# 173 0-1 181 ng/m3 %��-+�,*# 0-1
�BC�-��<@�D�8;)4�-*4�3	?�%�+�.'8*'�*	���/?'�,348�*'�3	?��)?��*# 47 ng/m3

%���)3� 4.31 	?��U-3�4 pPAHs ��48*' #�;�8<A>�'3(�175' A��. 0-1�BC�-��<@�D�8;)4�-*4 
.'/?8|,E}' 

	?��U-3�45� pPAHs (ng/m3)�B,���#%*8�4?� 
�B��@ �A��@ ��);%4@ �*')�@ �*	�� (BF (|D*A �U-3�4

A��. 173 223 220 238 181 256 250 220a

(�175' 464 458 414 429 392 500 473 447b

�BC� 112 93 99 71 47 92 128 92c

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 
��
��8;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for window  7,4./&8;F3 One 

way ANOVA ),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&' pPAHs  )3�#�;�8<A��. .%&A>�'3
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�>]dd~�(�175' 0-1�BC�-��<@�D�8;)4�-*4 8?�0%�%?��*'D�
�]�? )3��1,*#	8���/
���*�' 95% 
7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.478> 0.05 
4���*# H0 	
� 	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' ./&A>;%;),A�# F-Test �(
��),A�# 
(#8?��3	?� P-value = 0.000 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? ./& LSD ),A�# 
(#8?� pPAHs )B�#�;�8<0%�%?��*'�4?��3'*4A+�	*^ (0A,.'=�	M'8� 5 6.1) 

,*'*$'#�;�8<7	�A�&�>'')*$ 3 -*��<1�3M-%?������1��4%*85� pPAHs 0%�%?�
�*' 7,4(#8?�#�;�8<.%&A>�'3�>]dd~��3	?�AE)3�AB, �'
�����7	�A�&�>''�3-*��<12�,)�# 0-1
��-��	
� #�;�8< A��. c���3-*��<15�>'')3��37	�A�&�)�,?8' 0-1#�;�8<�BC�-��<@
�D�8;)4�-*4 �37	�A�&�>''�2�,7-?-,-�3	?�%�+�)3�AB, 

�����������(#8?�-*��<17	�A�&�>'')3�0%�%?��*' �3M-%?������1��4%*85�A�� 
pPAHs 7,4(#8?�#�;�8<7	�A�&�A�&�>'')3��3-*��<12�,)�#)3�AB,	
�#�;�8<A>�'3�>]dd~� 
(�175'�30'87'&�)3�)+�.D&A�� pPAHs �*�%*8�4E?#�;�8<>''],&'�'0-1��1��4%*84�� A?8'
7	�A�&�>''#�;�8<A��. c���37	�A�&�5�)�,?8'2�,	�?�����3M-%?������1��4%*85�A�� 
pPAHs �/?'�*' A+�D�*##�;�8<�BC�-��<@�D�8;)4�-*4)3��37	�A�&�>''�2�,7-? �����1��45�
A�� pPAHs ��;,],&,3�8?� )+�.D&	8���5&�5&')3�%�8�8*,],&�3	?�%�+�)3�AB, 

2) |,E0-&}' 
������%�8�8*,	8���5&�5&'5� pPAHs .'/?8|,E0-&}' A����>0A, PAHs profile 

0-1 diurnal profile .'=�()3� 4.54 0-1 4.55 %��-+�,*#
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�*')�@ �*	�� (BF (|D*A �B��@ �A��@ ��);%4@ 

=�()3� 4.54 2�;��<A�� pPAHs )3�%�8�8*,#�;�8<>'')3��37	�A�&�0%�%?��*' .'|,E0-&}' 
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=�()3� 4.55 Diurnal profile )3�%�8�8*,#�;�8<>'')3��37	�A�&�0%�%?��*' .'|,E0-&}' 

���=�()3� 4.54 0-1 4.55 ��
��(;���<��2�34#�)34#����2-3�4'02-5� pPAHs )*$ 3 
#�;�8< .D&M-)3�0%�%?����)3�(#.'|,E}'�-��'&�4 �'
������1,*#5� pPAHs )3�%�8�8*,)3�#�;�8< 
A��. �3	?�AE�8?�)3�#�;�8<A>�'3�>]dd~�(�175'.'#�8*' 0-1.'/?88*'(#8?�%*$0%?�8-� 
9.00 w 24.00 '. �30'87'&�5�	?� pPAHs AE�8?� 0%?)3�#�;�8<�BC�-��<@�D�8;)4�-*4 4*(#8?��3
�1,*#5� pPAHs )3�%�+��8?�)*$ 2 #�;�8< ��
��'+�	?��U-3�45� pPAHs 0%?-1#�;�8<���2�34#�)34#�*' 
(,*%���)3� 4.32) (#8?�	?��U-3�45� pPAHs )3�#�;�8<A>�'3�>]dd~�(�175'0-1)3� A��. �3	?�
0%�%?��*'�-��'&�4 0-1)3�#�;�8<)*$A��3	?�AE�8?�)3�#�;�8<�BC�� 2�1��< 3 �)?� 

%���)3� 4.32  	?��U-3�4 pPAHs ��48*' #�;�8<A>�'3(�175' A��. 0-1�BC�-��<@�D�8;)4�-*4 
.'/?8|,E0-&}' 

	?��U-3�45� pPAHs (ng/m3)�141D?����>'' 
��);%4@ �*')�@ �*	�� (BF (|D*A �B��@ �A��@ �U-3�4

A��. 308 263 228 367 316 236 307 289a

(�175' 163 238 225 163 205 402 225 231a

�BC� 108 117 98 86 98 65 82 94b

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

��
��8;�	��1D@	8��0%�%?�5�	?��U-3�4,&848;F3����/?'�,348�*#.'|,E}' (#8?�7,4.'5*$'
0��)3�),A�#	8��02�2�8'5�)*$ 3 �-B?� (#8?��3	?� P-value = 0.191> 0.05 4���*# H0 	
� 
	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' ./&A>;%;),A�# F-Test �(
��),A�# (#8?��3	?� P-
value = 0.000 < 0.05 2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? %?��*' ./& LSD ),A�# (#8?� 
pPAHs #�;�8< A��. �*#(�175'�3	8���5&�5&']�?0%�%?��*' 0-1�3	?�AE�8?�)3��BC�-��<@
�D�8;)4�-*4�4?��3'*4A+�	*^ (0A,.'=�	M'8� 5-6.1) 

�����������(#8?� M-���%�8�8*,.'|,E0-&}'�3	8��0%�%?��*#.'|,E}' ,*'*$'���
���������(
��,E2���*4,&�'7	�A�&�5�>'')3�'?��1�3M-%?������1��4%*85�A�� pPAHs '*$' 
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/3$.D&�D�'8?�>&�>'')3��37	�A�&�5�A;��?�A�&�2�,	�?��,&�'#' �3M-%?������1��4%*85�A�� 
pPAHs 7,4)+�.D&A���3����*�%*8�4E? #�;�8<>''����8?�#�;�8<>'')3�]�?�3A;��?�A�&�2�,	�?��
,&�'#' �4?�]���%�� A=�(��������.'/?8)3�)+����%�8�8*,.'0%?-1|,E��- ����1�3M-%?����
��1��4%*85� pPAHs ],&�/?'�*' ���������#5&��E-�������� 7,4#*')��M?�'/B,83,37� (#8?� ���
��;,���A=�(��������)3�0%�%?��*' #�;�8<>''AB5B�8;) >''(^�]) 0-1>''(�1���D� 
�'
�����.'|,E0-&#�;�8<>''(�1���D��3��������)3�%;,5*,%-�,)*$8*' ����	-
��'%*85��>
	?�'5&�'&�4 ���=�( 4.55 (#8?� Diurnal profile #�;�8<>''(�1���D��3	?�AE5�$'.'/?8�/&�0-1
	)3�%-�,8*' A?M-.D&A�� pPAHs �*�%*8�4E?#�;�8<>''],&'�'0-1��1��4%*84�� ���3	8��
�5&�5&'AE �)?��*#>''AB5B�8;)#�;�8<A>�'3�>]dd~�(�175' )3��3��������)3�%;,5*,�U(�1
/?8�8-��/&� 0%?�3��������	-?�%*8��
�#)*$8*' �����������(#8?�-*��<17	�A�&�>''�3M-%?�
�����1��4%*85�A�� pPAHs 0%?�30'87'&�]�?/*,��'�'
�����2���*4)�,&�'�����,*5&�%&'

3) �2�34#�)34#�1D8?�|,E}'0-1|,E0-&}' 
'+�5&��E-���%�8�8*,	8���5&�5&'5� pPAHs ���)*$ 2 |,E���2�34#�)34#�*' 7,40A,

�2v' diurnal profile .'=�()3� 4.56 0-1 4.57 
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(�) (5)

(	)
=�()3� 4.57 Diurnal profile 5� pPAHs )3�%�8�8*, < �B,�,348�*' #�;�8<>'')3��37	�A�&�

0%�%?��*' .'|,E}'0-1|,E0-&}' 

%���)3� 4.33  	?��U-3�4 pPAHs 0-15&��E-����� #�;�8<A>�'3(�175' A��. 0-1�BC�-��<@
�D�8;)4�-*4 .'/?8|,E}'0-1|,E0-&}' 

7	�A�&�>'')3�0%�%?��*' 3 >'' 
}' 0-&}' (����;�%��@ 

(�175' 
9:9:14:14 

A��.
9:12:27.6:27.6 

�BC�� 
0:0:24:0 

(�175' 
9:9:14:14 

A��.
9:12:27.6:27.6 

�BC�� 
0:0:24:0 

pPAHs (ng/m3) 447 220 92 231 289 94 
5&��E-����� (	*'/8*')
motorcycle 
car 
pick up & van 
bus&truck 

1199 
1821 
766 
261 

1091 
2121 
654 
127 

866 
1826 
486 
190 

1219 
1839 
725 
262 

1103 
2107 
636 
123 

680 
1855 
391 
195 

D��4�D%B : 5&��E-����� ���#5&��E->''AB5B�8;) (�1���D� (^�]) .'|,E}'0-1|,E0-&}' 8*')3���&#5&��E-,*%��� 3.2 
 
���=�()3� 4.56 0-1 4.57 (#8?� #�;�8<(�175'�30'87'&�)3��D�
�'�*')*$ 2 |,E��- 	
�

�(;��5�$'.'/?8�8-��/&� ���'*$'-,%�+�-0-1AE5�$'�-��'&�4�8-��4�' ��� diurnal profile (#8?�.'|,E
}'�3	?�AE�8?�.'|,E0-&}' A?8'#�;�8<A��. (#8?�.'|,E0-&}'�3	8���5&�5&'AE�8?�|,E}' 0-1
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(#8?��3 diurnal profile )3�0%�%?��*#>''AB5B�8;)0-1>''(^�]) 	
� �3	8���5&�5&'AE5�$'.'/?8
�/&�0-1���'*$'	?�'5&�	)3�0-1-,%�+�-D-*����8-� 22.00'. >''(^�]) (#8?��30'87'&�
	-&�4	-��*'.' 2 |,E��- 0-1�32�;��<.�-&�	34�*' 

��
��(;���<�5&��E-�������� 2 |,E��- .'%���)3� 4.33 7,4�U(�1/';,�>�>#��)B�
5'�,�-�� 4 -&� w �>%E& 0-1�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� >''
AB5B�8;)0-1>''(�1���D��32�;��<.�-&�	34�*' 0-1�32�;��<�>AE�8?�>''(^�])�(34
�-��'&�4 ��
��(;���<�2���*4,&�'�����(#8?�.'|,E}' -*��<17	�A�&�>'')3�0%�%?��*' �3M-%?�
�����1��4%*85�A�� pPAHs 7,4(#8?�#�;�8<7	�A�&�A�&�>'')3��3-*��<12�,)�#)3�AB,	
�
#�;�8<.%&A>�'3�>]dd~� 0-1�3��	��2�,)�#)*$ 2 }��>'' �30'87'&�)3�)+�.D&A�� pPAHs �*�%*8�4E?
#�;�8<>''],&'�'0-1��1��4%*84�� ��-��	
�7	�A�&�>'')3��3)�,?8'2�,	�?�� 0-1�3
��	��2�,)�# 2 }��>'' �3M-%?������1��4%*85�A�� pPAHs �/?'�*' A+�D�*#7	�A�&�>''�2�,
7-? �����1��45�A�� pPAHs ��;,],&,3 	8���5&�5&'�3	?�%�+�)3�AB, 0%?�����������(#8?�.'|,E
0-&}'.D&0'&87'&�)3�%?��*#.'|,E}' 7,42�;��<�����#�;�8<>''AB5B�8;)AE�8?�>''(�1���
D�0-1(^�])�-��'&�4 0%?(#8?�7	�A�&�>'')3��3)�,?8'2�,	�?�� 0-1�3��	��2�,)�# 2 }��
>'' �3	8���5&�5&'AE�8?�#�;�8<.%&A>�'3�>]dd~� 0-1��	��2�,)�#)*$ 2 }��>''�-��'&�4 
�'
�����A=�(��������.'/?8)3�)+����%�8�8*,#�;�8<>''(�1���D� ���������#5&��E-
��������7,4#*')��M?�'/B,83,37� (#8?���������%;,5*,0-1�	-
��'%*8],&'&�4 0-1A+�D�*#
7	�A�&�>''�2�,7-? �����1��45�A�� pPAHs ��;,],&,3 	8���5&�5&'�3	?�%�+�)3�AB, 

��
���2�34#�)34#��������'3$�*#��������8;�*4�
�' )3�./& PAS �2v'�	�
���
�%�8�8*,A�� 
pPAHs �D�
�'�*' ,*%���)3� 4.34 (#8?���������5�](-;' (2546) %�8�8*,	8���5&�5&'#�;�8<
.%&A>�'3�>]dd~� BTS (�175'�U-3�4�)?��*# 717 ng/m3 c��(#8?�AE�8?�.'��������	�*$'3$ 0-1
(#8?��B,���#%*8�4?�#�;�8<�BC�-��<@�D�8;)4�-*4 	?�)3�%�8�8*,.'��������	�*$'3$�3	?�.�-&�	34
�*# M-��������5� ��-'��3 (2546) 0-1��
���2�34#�)34#(
$')3� A��. �*# ��������5� Sakai 
0-1	<1 (2002) #�;�8< Traffic roadway (#8?��3	?�.�-&�	34�*# A��.
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%���)3� 4.34  pPAHs )3�%�8�8*,,&84�	�
�� PAS .'��
�%?�V 

	8���5&�5&' pPAHs 2�1�)� /?8�8-�
���#%*8�4?� 

(
$')3����#%*8�4?� 
�-�8*' �-�	
' 

���A���&��; 

Tokyo, Japan 
(|��;��4' 

1997 

Traffic suburban 
Traffic roadway 

Suburban highway 
Metro highway 

Metro highway(intersection) 
Metro highway(traffic jam) 

Metro highway(short tunnel) 
Metro highway(long tunnel) 

67.8 
377.7 
328.3 
347 

422.6 
886.6 

1184.8 
1238.1 

Sakai 0-1	<1, 2002 

Tokyo, Japan 
A;D�	� 

2000 
urban 186 36 

Chetwittayachan 
0-1	<1, 2002 

Aosta,Italy 
�3'�	� 
1995 

urban 475 250 Agnesod 0-1	<1, 1996 

Bastel, Switzerland 
A;D�	� 

1997 
urban 252 140 Junker  0-1	<1, 2000 

Bangkok, Thailand 
%B-�	� 
2546 

BTS 
Suburban 

717.66 
80.80 

](-;' 2546 

Bangkok, Thailand 
���z�	� 

2546 

7/	/*4 4 
	-��*�'
,;'0, 
���	+�0D 
�BC�-��<@ 

50-350 
20-120 

300-700 
20-120 
80-120 

��-'��3 2546 

Bangkok, Thailand %B-�	� 
2547 

 
����4' >� 
(|�=�	� 

2548 

BTS 
A��.

�BC�-��<@ 
BTS 
A��.

�BC�-��<@ 

447 
220 
92 

289 
231 
94 

��������	�*$'3$ 
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4.5 	
�����
���6�	
�L�L�!�����
�������� pPAHs (Regression analysis of pPAHs 
concentration) 
���8;�	��1D@A����>,>�4�(
��(4���<@	8���5&�5&'5� pPAHs ],&(;���<�'+�2���*4)3�

A?M-%?��1,*#	8���5&�5&'5� pPAHs 7,4�32���*4/%*802�%?� V �5&�����3�485&� 	
� 2���*4���
0D-?�+��';, ],&0�?2�;��<0-1/';,5�4�'(�D'1 0-12���*4)3�A?M-%?������1��4%*85� 
pPAHs 	
�2���*4)��B%B';4�8;)4� c��],&0�? 	8�����8-� 	8��/
$'A*�(*'F@ �B<D=E�; 0-1	8���5&�
�5&�0A 0-12���*4,&�'7	�A�&�>'' �2v'%*802��;A�1 7,4D�	8��A*�(*'F@5�%*802�%?�V �*#
	8���5&�5&'5� pPAHs )3���1��4%*8#�;�8<7	�A�&�>''0%�%?��*'c��>
��2v'%*802�%�� 
=�4.%&�E20##A����>,>�47,4)*�8]2�3 Yi �2v'%*802�%��0-1 Xi �2v'%*802��;A�1 c���3A����
,*'3$ (�;�;/*4, 2544 �&�.' ](-;', 2546) 

 

Y = βo + β1 X1 + β2 X2 + ...+ βn Xn + ε A���� 4.1 
 

7,4)3� N 	
� �+�'8'%*802� 
Y 	
� 	?�5�%*802�%�� 
X 	
� 	?�5�%*802��;A�1 
βo 	
� 	?�	)3� (constant) 5�A����>,>�4 
βn 	
� 	?�A*�2�1A;)F;N���>,>�4 (regression coefficient) 5�%*802��;A�1)3� n 

 εi 	
� 	?�	8��0%�%?�D�
�	8��	-�,�	-
��' (error or residual)  �1D8?�	?�
��;0-1	?�)3�],&���A���� 

4.5.1 	
�	\
����K�0 �S�6�	
� Regression �.���6��
�0��J\
��� 
����+�D',%*802�.'A���� Regression �(
��A�&�0##�+�-� A����>�+�D',],&,*'3$

�+�D',%*802�%�� 	
� 5&��E-	8���5&�5&'5�A�� pPAHs 7,4./&5&��E- pPAHs < �B,���#%*8�4?�
#�;�8<>''AB5B�8;) >''(�1���D� 0-1>''(^�]) .'|,E}'0-1|,E0-&}' 7,45&��E-�2v'
	?��U-3�4��4/*�87� �3D'?84 ng/m3 �+�'8' 30 8*' ],&0�? .'|,E}'#�;�8<(�175' 04�����*4 
0-1��.��38;���@ 8*')3� 19 %.	. 2457 #�;�8<A��. 8*')3� 29-30 �.4. 0-1 1-2 0-1 4-6 %.	. 2547 
#�;�8<��.A���A'8;)4�-*4 8*')3� 29-30 �.4. 0-1 2 -6 %.	. 2547  #�;�8<04�%��/*4 8*')3� 29-30 �.4.
0-1 1-4 , 6 %.	. 2547 #�;�8<�BC�-��<@�D�8;)4�-*4 8*')3� 31 %.	.- 5 (.4. 2547 .'|,E0-&}'
#�;�8<(�175' 8*')3� 6-10 0-1 12 ��.4. 2548 #�;�8<04�����*4 8*')3� 6-9 0-1 11-12  ��.4. 2458 
#�;�8<��.��38;���@ 8*')3� 6-8 0-1 10-12  ��.4. 2458 #�;�8<A��. 8*')3� 18-20 0-1 22-25  ��.4.
2458 #�;�8< ��.A���A'8;)4�-*4 8*')3� 18-23 0-1 25  ��.4. 2458 #�;�8<04�%��/*4 8*')3� 18 0-1 
20-25  ��.4. 2458  #�;�8<�BC�-��<@�D�8;)4�-*4 8*')3� 27-31 �3.	. 0-1 2 ��.4. 2548  
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����+�D',%*802��;A�1 0#?�2v'%*802�%?�V ,*'3$
1) 5&��E-����� : ./&2�;��<�>�U-3�4��4/*�87�#'>''}���5&���
�0-1���'����
� 

�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� �>#��)B�5'�,�-�� 4 -&� w �>%E&
#�;�8<>''AB5B�8;) >''(�1���D� 0-1>''(^�]) .'/?8�8-��,348�*#������#%*8�4?�A�� 
pPAHs A��D%B)3��-
��/';,�>)*$ 2 2�1�=)�'
�����A�� pPAHs �30D-?�+��';,A+�	*^���
�	�
��4'%@2�1�=),3�c- 

2) 5&��E-,&�'�B%B';4�8;)4� : 5&��E-�U-3�4��4/*�87� ],&0�? �B<D=E�; 	8���5&�0A 	8��/
$'
A*�(*)F@ 	8�����8-� .'/?8�8-��,348�*#������#%*8�4?�A�� pPAHs 

3) 5&��E-,&�'7	�A�&�>'' 7,4�+�D',,*'3$

H1 	
� 	8��AE5�%
H2 	
� 	8��AE5�%
W1 	
� 	8���8&�5�
W2 	
� 	8���8&�5�

D�
�	8���8&�5�
N 	
� �+�'8'/?���

=�()3� 4.58 %*802�)3��+�D

%��

A>�'3�>]dd~� D�
� ���>]dd~� D�
� )�,?8'

H1

W2
W1

��}�����#%*8�4?� (��%�)
��}��%�5&���*#�B,���#%*8�4?� (��%�)
>'')*$ 2 }�� (��%�)
A>�'3�>]dd~� BTS D�
�	8���8&�5����>]dd~� BTS 
)�,?8')3�2�	-B�>'' )*$ 2 }�� (��%�)
������)*$ 2 }��>'' 

',	8��AE	8���8&�5�7	�A�&�>'' 

%�� H2
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7,4�+�D',�
��']5,*'3$
1.#�;�8<�B,���#%*8�4?�]�?./?�B,%*,��������
(1.1) >&� W2 = 0 (]�?�3A;��?�A�&�#'(
$'M;8>'')
��<3)3� 1 H1 0-1 H2 �)?��*#�E'4@ (],&0�? #�;�8<�B,���#%*8�4?� #�;�8<D'&��BC�-��<@�D�8;)4�-*4)

H1:H2:W1:W2 = [1 + (H1+ H2)] / [W1/(W2 + 1)]   A���� 4.2 
 
��<3)3� 2 >&� H1 ]�?�)?��*#�E'4@ , H2 �)?��*# D�
�]�?�)?��*#�E'4@ 

H1:H2:W1:W2 = [H1+ H2] / [W1/(W2 + 1)]    A���� 4.3 
 
(1.2) >&� W2 ]�?�)?��*# 0 (�3A;��?�A�&�2�,	�?��#'>'')
��<3)3� 1 >&� H1 0-1 H2 �)?��*#�E'4@ (],&0�? #�;�8<�B,���#%*8�4?� D'&���.A���A'8;)4�-*4)

H1:H2:W1:W2 = [1 + (H1+ H2)] / [W1/W2] A���� 4.4 
 
��<3)3� 2 >&� H1 ]�?�)?��*#�E'4@ , H2 �)?��*# D�
�]�?�)?��*#�E'4@ (],&0�? #�;�8<�B,���#%*8�4?� A>�'3
�>]dd~�(�175', ��.��38;���@ 0-1A��.) 

 
H1:H2:W1:W2 = [H1+ H2] / [W1/W2] A���� 4.5 

 
2.#�;�8<�B,���#%*8�4?��2v'�B,%*,��������
(2.1) >&� W2 = 0 0-1 H1 0-1 H2 �)?��*#�E'4@ 

H1:H2:W1:W2 = [2(N+1)] * [1 + (H1+ H2)] / [W1/(W2 + 1)]  A���� 4.6 
 
(2.2) W2 ]�?�)?��*# 0 0-1 H1 0-1 H2 �)?��*#�E'4@ (],&0�? #�;�8<�B,���#%*8�4?� 04�����*4 0-1
04�%��/*4)

H1:H2:W1:W2 = [2(N+1)] * [1 + (H1+ H2)] / [(W1/W2 )]  A���� 4.7 
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����
��']5,*�-?�8 ��
��'+�5&��E-��������	�*$'3$)3�#�;�8<>'')3�0%�%?��*'0-1
7	�A�&�#�;�8<�B,���#%*8�4?�)3�0%�%?��*' 7 #�;�8< A����>A�B27	�A�&�,*'3$
(1) #�;�8<.%&A>�'3�>]dd~� BTS A>�'3(�175' (,*=�( 3.1) �3 H1:H2:W1:W2 = 9 : 9 :14 : 14  
�2v']2%���
��']5 W2 ]�?�)?��*# 0 ��<3)3� 2 H1 ]�?�)?��*#�E'4@ H2 �)?��*# D�
�]�?�)?��*#�E'4@%��
A���� 4.5 
 H1:H2:W1:W2 = [H1+ H2] / [W1/W2]

= [9+9] / [14/14] 
 = 18 
(2) #�;�8<.%&���>]dd~� BTS D'&� ��.��38;���@ (,*=�( 3.2) �3 H1:H2:W1:W2 = 0 : 9 :14 : 8.6  
�2v']2%���
��']5 W2 ]�?�)?��*# 0 ��<3)3� 2 H1 ]�?�)?��*#�E'4@ H2 �)?��*# D�
�]�?�)?��*#�E'4@ %��
A���� 4.5 
 H1:H2:W1:W2 = [H1+ H2] / [W1/W2]

= [0+9] / [14/8.6] 
 = 5.53 
(3) #�;�8<.%&���>]dd~� BTS 04�����*4 (,*=�( 3.3) �3 H1:H2:W1:W2 = 0 : 0 :14 : 8.6  �2v']2
%���
��']504��B,%*,�������� �3 W2 ]�?�)?��*# 0 0-1 H1 0-1 H2 �)?��*#�E'4@ A���� 4.7 
 H1:H2:W1:W2 = [2(N+1)] * [1 + (H1+ H2)] / [(W1/W2 )] 
 = [2(6+1)] *[1+(0+0)] / [14/8.6] 
 = 8.60 
(4) #�;�8<.%&)�,?8' D'&� A��. (,*=�( 3.4) �3 H1:H2:W1:W2 = 9 : 12 :27.6 : 27.6  �2v']2%��
�
��']5 W2 ]�?�)?��*# 0 ��<3)3� 2 H1 ]�?�)?��*#�E'4@ , H2 �)?��*# D�
�]�?�)?��*#�E'4@ A���� 4.5 
 H1:H2:W1:W2 = [H1+ H2] / [W1/W2]

= [9+12] / [27.6/27.6] 
 = 21 
(5) #�;�8<.%&)�,?8' D'&���.A���A'8;)4�-*4 (,*=�( 3.5) �3 H1:H2:W1:W2 = 0 : 0 :17.7 : 8.25  
�2v']2%���
��']5 W2 ]�?�)?��*# 0 ��<3)3� 1 H1 0-1 H2 �)?��*#�E'4@ A���� 4.4 
 H1:H2:W1:W2 = [1 + (H1+ H2)] / [W1/W2]

= [1+(0+0)] / [17.7/8.25] 
 = 0.47 
(6) #�;�8<.%&)�,?8' 04�%��/*4 (,*=�( 3.6) �3 H1:H2:W1:W2 = 0 : 0 :32 :32  �2v']2%���
��']5
04��B,%*,�������� �3 W2 ]�?�)?��*# 0 0-1 H1 0-1 H2 �)?��*#�E'4@ A���� 4.7  
 H1:H2:W1:W2 = [2(N+1)] * [1 + (H1+ H2)] / [(W1/W2 )] 
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= [2(9+1)] *[1+(0+0)] / [32/32] 
 = 20 
(7) #�;�8<D'&��BC�-��<@�D�8;)4�-*4 (=�()3� 3.9) �3 H1:H2:W1:W2 = 0 : 0 :24 : 0  �2v']2%��
�
��']5 W2 �)?��*# 0 ��<3)3� 1 H1 0-1 H2�)?��*#�E'4@ A���� 4.2 
 H1:H2:W1:W2 = [1 + (H1+ H2)] / [W1/(W2 + 1)] 
 = [1+(0+0)] / [24/(0+1)] 
 = 0.042 
 

,*'*$'.'��������'3$�3%*802��;A�1)*$D�, 7 %*802� �(
��./&.'���8;�	��1D@A����
>,>�4 (A���� 4.1) c����4-1��34,5�0%?-1%*802�0A,.'%���)3� 4.35  
 

%���)3� 4.35 	8��D��45�%*802�)3�./&.'A���� regression 
 

%*802� /
�� 	8��D��4 
X1 bus 2�;��<�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)�>''}���5&���
�0-1�����
� 
X2 van 2�;��<�>#��)B�5'�,�-�� 4 -&� w �>%E&>''}���5&���
�0-1�����
� 
X3 T �B<D=E�; 
X4 RH 	8��/
$'A*�(*)F@ 
X5 SR 	8���5&�0A 
X6 WS 	8�����8-� 
X7 Street 7	�A�&�>'' (H1:H2:W1:W2)

4.5.2 	
��K�����	�K�0 � 
���(;���<�8?�%*802�.,�D��1A�.'���	�,	1�'2�;��<A�� pPAHs 7,40##�+�-�)3�

�2v'A����>,>�4 (regression model) '*$'],&./&72�0��� SPSS for window .'���8;�	��1D@D�
A���� 72�0��� SPSS A����>2�1��<	?�A*�2�1A;)F;N.'A����>,>�40##�A&'%�(DB	E< 
(multiple linear regression model) c��8;�	��1D@%*802�%��],&����8?� 2 %*802�5�$']2 (�;�;/*4,
2544) .'��������'3$�1./& 4 8;F3 .'���	*,�-
��%*802�)3��D��1A�A+�D�*# regression model 	
� 8;F3 
Enter 8;F3 Forward selection 8;F3 Backward elimination 0-18;F3 Stepwise elimination 7,4�?�')3��1
)+����8;�	��1D@�(
��D�A����0-1%*802�)3��D��1A� �1%&�)+����02-%*802�%?�V )*$%*802�
�;A�10-1%*802�%�� .D&�4E?.'�E2 Z score (standard scores) (Chetwittatachan , 2002 �&�.' ](-;'
, 2546) 
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Zi  = 
σ

µ−Xi  A���� 4.5 

 

7,4)3� Xi  	
� 5&��E-5�%*802��;A�1%*8)3� i 
 µ 	
� 	?��U-3�45�5&��E- 

σ 	
� 	?��#3�4�#'��%�e�'5�5&��E- 

���'*$' �E20##5�A����	8��A*�(*'F@�1D8?�	?�	8���5&�5&' (Ci) �*#%*802� 
A����>0A,],&,*'3$

Ci  = βo + ∑
=

n

i 1

βi Zi + εi A���� 4.6 

 
7,4)3� Ci 	
� 	?�	8���5&�5&')3�2�*#�5&�0�'��%�e�' 

βo 	
� 	?�	)3� (constant) 5�A���� 
βi 	
� 	?�A*�2�1A;)F;N���>,>�4 (regression coefficient) 5�%*802��;A�1)3� i  

 Zi 	
� %*802�)3�],&�*#���	*,�-
�� 
εi 	
� 	?�	8��0%�%?�D�
�	8��	-�,�	-
��' (error or residual)  �1D8?�	?� 
��;0-1	?�)3�],&���A���� 

A+�D�*#��4-1��34,5�M-���8;�	��1D@A����>,>�4��� 4 8;F3'*$' 0A,.'=�	M'8� 
5 9 0-1M-A�B25����8;�	��1D@	?� R2 0A,.'%���)3� 4.36  M-5� analysis of  variance 0A,
.'%���)3� 4.37 7,4(
$'e�' 	?� R2 	
� 	?�)3�0A,>��;)F;(-5�%*802��;A�1)3��3%?�%*802�%��
0-1	?� adjusted R2 (Ra2) 	
� 	?� R2)3�2�*#0�&0-&8c��	8�(;���<�	?�'3$0)'	?� R2 (�;�;/*4, 2544) ���
8;�	��1D@'3$	?� Ra2 A����>#��8;F3.'���	*,�-
��%*802�)3��D��1A�],& 
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%���)3� 4.36 M-���8;�	��1D@A����>,>�4)*$ 4 8;F3 

8;F3 
Enter Backward Forward Stepwise 

Multiple R* 
R square 
Adjusted R square 
Standard error 

0.602 
0.363 
0.361 

0.7580 

0.602 
0.363 
0.362 

0.7579 

0.602 
0.363 
0.362 

0.7579 

0.602 
0.363 
0.362 

0.7579 
%*802�)3�	*,�-
�� )B�%*802� Street, Van, WS, 

Bus, T, SR 
Street, Van, WS, 

Bus, T, SR 
Street, Van, WS, 

Bus, T, SR 
D��4�D%B : *Multiple R 	
� multiple correlation coefficient 
 

%���)3� 4.37 M-5� analysis of variance )*$ 4 8;F3 

8;F3 Sum of square df* Mean square F P-value. F** 
Enter 
 Regression 
 Residual 
 Total 

 
953.773 

1673.800 
2627.573 

 
7

2913 
2920 

 
136.253 
0.575 

 
237.128 

 
0.000 

Backward 
 Regression 
 Residual 
 Total 

 
953.773 

1673.841 
2627.573 

 
6

2914 
2920 

 
158.955 
0.574 

 
276.727 

 
0.000 

Forward 
 Regression 
 Residual 
 Total 

 
953.773 

1673.841 
2627.573 

 
6

2914 
2920 

 
158.955 
0.574 

 
276.727 

 
0.000 

Stepwise 
 Regression 
 Residual 
 Total 

 
953.773 

1673.841 
2627.573 

 
6

2914 
2920 

 
158.955 
0.574 

 
276.727 

 
0.000 

D��4�D%B : * df 	
� degree of freedom    ** P-value.F 	
� p-valuenificance level of F 
 

���M-���8;�	��1D@A����>,>�4)*$ 4 8;F3 (#8?� 8;F3 Backward elimination  Forward 
selection  Stepwise elimination �3	?� Multiple R*  R square  Adjusted  R square  0-1 Standard 
error  �)?��*' 0-1%*802�)3�>E�	*,�-
���D�
�'�*' A?8'8;F3 Enter .D&	?� Ra2 %�+��8?��-��'&�4 ��
��
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(;���<�(#8?�8;F3 Backward elimination �3	8���D��1A�.'���	�,	1�'	8���5&�5&'.'
0##�+�-� �'
�����.D&	?� Ra2 AE)3�AB, 	?�A*�2�1A;)F@)�A>;%;5�%*802�)3�>E�	*,�-
��0A,.'
%���)3� 4.38 
 

%���)3� 4.38 	?�A*�2�1A;)F;N5�%*802�,&848;F3 backward elimination .'A����>,>�4 

%*802� β* Std. Err. Beta** t P-value. t*** 
Constant 

X1 
X2 
X3 
X5 
X6 
X7 

-.056 
.143 
.292 
-.057 
.039 
-.236 
.390 

.014 

.019 

.017 

.014 

.017 

.020 

.015 

 
0.154 
0.305 
-0.066 
0.041 
-0.247 
0.416 

-4.005 
7.492 

17.656 
-3.978 
2.306 

-11.851 
26.116 

.000 

.000 

.000 

.000 

.021 

.000 

.000 
D��4�D%B : * B 	
� unstandardized coefficient **  Beta 	
� standardized coefficient 
 *** P-value. t  	
� p-valuenificance level of  t 
 

���%���	?�A*�2�1A;)F@5�%*802��;A�1%?�V .'A����>,>�4 (βi) (#8?�#�%*802��3
	?�%;,-# �/?' �B<D=E�; 0-1	8�����8-� 0A,8?�����2-3�4'02-0##M�M*'�*#	?�	8���5&�5&'5� 
pPAHs 	
� ��
���B<D=E�;0-1	8�����8-�AE 	8���5&�5&'5� pPAHs �3	?�%�+� 0-1(#8?���
��2�;��<
�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� �>#��)B�5'�,�-�� 4 -&� w �>%E& �3
�+�'8'��� pPAHs �1�3	?�AE �8�)*$ 7	�A�&�>'' >&��3-*��<12�,��� pPAHs �1�32�;��<AE
�/?'�*' 

4.5.3 	
���6����
����
�6���� Regression model 
����#
$�M-���8;�	��1D@A����>,>�47,4./& Linear Regression model �1],&%*802�)3�],&

	*,�-
��0-1	?�A*�2�1A;)F;N c��A����>0)'	?�.'A���� 4.6 ],&,*'3$

Ci  = -0.056 +  0.143Z1+ 0.292Z2 - 0.057Z3 + 0.039Z5 - 0.236Z6 + 0.390Z7 A���� 4.7 

���A����>,>�4�(
��	�,	1�'	8���5&�5&' pPAHs '+�	?�)3�%�8�8*,],&��; 30 8*' �5&�
A���� 4.7 �(
���2�34#�)34#	8���5&�5&' pPAHs ���	?�)3�8*,],&��;0-1	?�2�1��< .'|,E}'0-1
|,E0-&}' 0A,,*=�( 4.59  
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|,E}' 

(�175' ����*4 ��.��38;���@ �BC� �BC� �BC� �BC� �BC� �BC� 

(�)

|,E}' 

A��. A��. A��. A��. A��. A��. A���A' A���A' A���A' %��/*4 %��/*4 %��/*4 %��/*4 %��/*4 %��/*4

(5)

|,E0-&}' 

(�175' (�175' (�175' (�175' (�175' ����*4 ����*4 ����*4 ����*4 ����*4 ��.��3 ��.��3 ��.��3 ��.��3 ��. A�3 

(	)

|,E0-&}' 

�BC� �BC� �BC� �BC� �BC� �BC� A���A' A���A' A���A' A���A' A���A' A���A' 

()

=�()3� 4.59 ����2�34#�)34#	?�	8���5&�5&' pPAHs �1D8?�	?�)3�8*,],&��; �*#	?�2�1��<.'|,E}'
0-1|,E0-&}' 
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 �.����0  ����� 
|,E0-&}' 

A��. A��. A��. A��. A��. A��. %��/*4 %��/*4 %��/*4 %��/*4 %��/*4 %��/*4

(�)
=�()3� 4.59 (%?�) ����2�34#�)34#	?�	8���5&�5&' pPAHs �1D8?�	?�)3�8*,],&��; �*#	?�2�1��<.'

|,E}'0-1|,E0-&}' 

���=�()3� 4.59 (�) (5) () (�) (#8?�]�?(#0'87'&�)3�	-&�4	-��1D8?�	?�2�1��<�*#
	?�)3�8*,],&��; .'|,E}'.')B��B,���#%*8�4?� 0-1.'|,E0-&}'#�;�8<A��. 0-104�%��/*4 ��
��
(;���<�	?� pPAHs ���	?�2�1��< (#8?��353,�+��*,�4E?.'/?8]�?��;' 400 ng/m3 �����;,��
��
8;�	��1D@A����>,>�4 (#8?�	?� β 5�7	�A�&�>'' �3�+�-*����8?�	?� β 5�2���*4�
�' �/?' 
2�;��<�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)� 0-12�;��<�>#��)B�5'�,
�-�� 4 -&� w �>%E& c���2v'0D-?�+��';,5�A�� pPAHs 7,4%� �8�)*$%*802�)3�'+��5&�A���� 
regression �2v'%*802�)3�]�?],&�3���2�14B�%@A�&�	8��A*�(*'F@�?�''+��5&�A���� �'
�����.'
�#
$�%&' ������#5&��E-�353,�+��*,5��B2��<@ c��]�?A����>%;,%*$],&)B��B,���#%*8�4?� �8�)*$#�
/?8�8-��3}'%� c��2�;��<'$+�}'�;],&'+���8;�	��1D@A����>,>�4 ���2v'53,�+��*,5�A���� 

��
��(;���<�=�( 4.59 (	) () .'|,E0-&}' (#8?�0%�%?��*#.'|,E}' �'
�����.'|,E
0-&}'	?�2�1��<  #�;�8<(�175'  ��.��38;���@  04�����*4  �BC�-��<@�D�8;)4�-*4 
��.A���A'8;)4�-*4 	?�2�1��<�30'87'&�����(;��5�$'--,-A�,	-&��*#	?�)3�8*,],&��; 
��
��(;���<�#�;�8<)3��30'87'&�5�	?�)3�8*,],&��;0-1	?�2�1��< (#8?��3	?�	8���5&�5&'A�� 
pPAHs �4E?.'/?8 0-400 ng/m3

���A����>,>�4�(
��	�,	1�'	8���5&�5&' pPAHs (A���� 4.7) '+���),A�#	8��
�D��1A�.'���	�,	1�'5�A���� )+�],&7,4'+�%*802�%?�V)3����#5&��E-�1D8?����%�8�8*,
	8���5&�5&'5� pPAHs 12 8*' 7,4.'|,E}'#�;�8<(�175' 04�����*4 0-1��.��38;���@ 8*')3� 
18 %B-�	� 2457 #�;�8<A��. 8*')3� 3 %B-�	� 2547 #�;�8<��.A���A'8;)4�-*4.'|,E}'�-
��8*')3� 1 
%B-�	� 2547 #�;�8<04�%��/*4.'|,E}'�-
��8*')3� 5 %B-�	� 2547 #�;�8<�BC�-��<@�D�8;)4�-*4
.'|,E}'�-
��8*')3� 30 %B-�	� 2547 .'|,E0-&}'#�;�8<(�175' 8*')3� 11 ����4' 2548 #�;�8<
04�����*4 .'|,E0-&}' �-
��8*')3� 10 ����4' 2458 #�;�8<��.��38;���@ .'|,E0-&}'�-
��8*')3� 9 
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����4' 2548 #�;�8< A��. .'|,E0-&}'�-
��8*')3� 21 ����4' 2548 #�;�8< ��.A���A'8;)4�-*4
.'|,E0-&}'�-
��8*')3� 24 ����4' 2548 #�;�8<04�%��/*4 .'|,E0-&}'�-
��8*')3� 19 ����4' 
2548 #�;�8<�BC�-��<@�D�8;)4�-*4.'|,E}'�-
��8*')3� 1 ����4' 2548 M-�������2�34#�)34# 
	?�	�,	1�'	8���5&�5&' pPAHs (predicted value) c���2v'	8���5&�5&')3���;,���%*802�.' 12 8*' 
5&�%&' 0-1 	?�)3�8*,],&��; (observed value) 0A,,*=�()3� 4.60  
 

|,E}' |,E0-&}' 

(�175' ����*4 ��.��38;���@ A�� ��.A���A' %��/*4 �BC� (�175' ����*4 ��.��38;���@ A��. ��.A���A' %��/*4 �BC� 

=�()3� 4.60 ����2�34#�)34#	?�	8���5&�5&' pPAHs ���	?�)3�8*,],&��; 0-1	?�	�,	1�' 

���=�( 4.60 (#8?� 	?�)3�],&������	�,	1�'�3	?�.�-&�	34�*#	?�)3�8*,],&��; 7,4�U(�1.'
|,E0-&}'7,4�30'87'&�����(;��5�$'--,- A�,	-&��*' A+�D�*##�;�8< (�175' ����*4 ��.��38;
���@ ��.A���A'8;)4�-*4 0-1�BC�-��<@�D�8;)4�-*4 0-1(#8?� .'|,E}' 0-1.'|,E0-&}'
#�;�8< A��. 0-104�%��/*4 �30'87'&�����(;��5�$'-,-)3�0%�%?��*'�1D8?�	?�)3�8*,],&��;0-1	?�
	�,	1�' '�����'3$ ],&'+�	?�	8���5&�5&')3�8*,],&��;0-1	?�)3�],&���A����(0##�+�-�) ��A�&�
���d �(
��(;���<�	8���D��1A�5�A���� (#8?�	8��A*�(*'F@�1D8?�	?�)3�8*,],&��;0-1	?�
	�,	1�'�3	?�	?�'5&�%�+� ,*=�()3� 4.61 0-1(#8?�	8���5&�5&')*$A��3	?�.�-&�	34�*'���1�-B?��4E?
#'�A&'%�)3�M?�'�B,�E'4@0-1]�?��1��4�������A&'���'*�

+50 
 

-50 
 

=�()3� 4.61 ���d	8��A*�(*'F@	?�	8���5&�5&' pPAHs �1D8?�	?�)3�8*,��;0-1	?�	�,	1�' 
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��
��),A�#	?�	8���5&�5&'5� pPAHs )3�	�,	1�'],&���0##�+�-��2�34#�)34#�*#
	?�)3�8*,],&��; (#8?� 	8��A*�(*'F@�1D8?�	?�)3�8*,],&��;0-1	?�	�,	1�'�3	?�	?�'5&�%�+� )*$'3$
�'
�����%*802�)3�'+����5&�)+����8;�	��1D@0## regression ]�?],&�3���2�14B�%@D�	8��A*�(*'F@
�?�''+��5&�A���� ,*'*$'%*802��;A�1#�%*8 	8�'+���A�&�	8��A*�(*'F@�*'�?�''+��5&�A���� 
Linear regression model ��);�/?' %*802�)3���3�485&��*#0D-?�+��';,5�A�� 0-1M-)3�)+�.D&��;,
���A1A�c��A����>0A,],&7,4'+�7	�A�&�>'' (X7) 	E<�*# 2�;��<�>#��)B�5'�,.D ?̂-�>
7,4A��2�1�+�)�0-1]�?2�1�+�)�>''}���5&���
�0-1�����
� (X1) 0-1 2�;��<�>#��)B�
5'�,�-�� 4 -&� w �>%E&>''}���5&���
�0-1�����
� (X2) A?8'%*802�)3���3�48�*#2���*4)�
�B%B';4�8;)4�'?��1��<�@5��1,*#2���*4%?�V 7,4�U(�1	8�����8-�0-1);�)�-� c��	8�'+����
��2�14B�%@�?�'�5&�A����,*)3� ](-;' (2546) 7,4],&8;�	��1D@0-&8 0-1������������35&��+��*,
5�A���� Linear Regression 4�%*8�4?� >&�A�����3%*802�7	�A�&�>'' (X7) �(34%*802�
�,348 ���A���� 4.7 A����>��;,A�� pPAHs ],& c��.'	8���2v'��;'*$'%&���;,���%*802� 
2�;��<�>#��)B�5'�,.D ?̂-�>7,4A��2�1�+�)�0-1]�?2�1�+�)�>''}���5&���
�0-1���
��
� (X1) 0-1 2�;��<�>#��)B�5'�,�-�� 4 -&� w �>%E&>''}���5&���
�0-1�����
� (X2) �2v'%&'

��
���2�34#�)34#��������'3$�*#��������8;�*45� ](-;' (2546) (#8?�2���*4)3��3M-%?����
�2-3�4'02-	8���5&�5&'5� pPAHs ],&0�? 2�;��<0-1	8��D'�0'?'5��>2�1�=)#��)B�
5'�,.D ?̂ 0-1�>#��)B�5'�,�-�� 4 -&� �2v'2���*4A+�	*^)3���3�485&��*#���2-,2-?�4A�� 0-1
2���*4)��B%B';4�8;)4�)3��3M-%?�����2-3�4'02- ],&0�? 	8��/
$'A*�(*)F@ temperature gradient 
	8�����80-1);�)�-� 0-1	8���5&�0A c��A�,	-&��*#��������'3$)3�(#8?� 	8�����80-1
);�)�-� 2�;��<5��>2�1�=)#��)B�5'�,.D ?̂ 0-1�>#��)B�5'�,�-�� 4 -&� �3M-%?����
��1��4%*85� pPAHs 

 
4.6 ��	
�GH	I
 ��
1��
�����������QN^��������
���_		�O
 10 U����� 

4.6.1  ��
1��
�����������QN^������ �
�0��L��6N�N��� 
��������%�8�8*,	8���5&�5&'}B_'-1�� PM2.5, PM10-2.5 0-1 PM10 #�;�8<�;�>''

AB5B�8;) '*$'],&�+�D',�B,���#%*8�4?��+�'8' 3 �B, �2v'�B,�,348�*#)3�%�8�8*,A�� pPAHs ],&0�? 
�B,)3� 1 #�;�8<.%&A>�'3�>]dd~�(�175' �B,)3� 2 D'&� ��.��38;���@#�;D��FB��;� 0-1�B,)3� 3 04����
�*4 )+�������#%*8�4?� �2v'�8-� 7 8*' (.'�1D8?�8*'�*')�@)3� 12 >� 8*'��);%4@)3� 18 �*'4�4' 2547) 
c���2v'/?8�8-��,348�*'�*#���%�8�8*, pPAHs  7,4���#}B_'-1��5'�,%�+��8?� 10 ]�	��'0%?]�?
�8�}B_' PM2.5 21 %*8�4?� 0-15'�,�-���8?� 2.5 ]�	��' 21 %*8�4?� ���#%*8�4?�-1 24 /*�87� 
M-��������2�;��<}B_' PM2.5 PM10-2.5 0-1 PM10 (D��4>� PM2.5 + PM10-2.5) 0A,,*%���)3� 4.39 
4.40 0-1 4.41 
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%���)3� 4.39 	8���5&�5&'5�}B_'5'�,�-���8?� 2.5 ]�	��'%��0'8>''AB5B�8;)

8*')3����#%*8�4?� (�175' (µg/m3) ��. ��38;���@ (µg/m3) 04�����*4 (µg/m3)
8*'�*')�@)3� 12 �4. 47 118.20 74.46 110.89 
8*'�*	��)3� 13 �4. 47 89.03 69.59 106.33 
8*'(BF)3� 14 �4. 47 91.15 65.92 77.21 
8*'(|D*A)3� 15 �4. 47 82.71 70.69 102.04 
8*'�B��@)3� 16 �4. 47 165.34 101.03 162.06 
8*'�A��@)3� 17 �4. 47 121.67 62.02 117.13 
8*'��);%4@)3� 18 �4. 47 125.22 70.42 107.39 

	?��U-3�4 113.33±28.75a 73.44±12.78b 111.86±25.48a

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

%���)3� 4.40 	8���5&�5&'5�}B_'-1��5'�, 2.5 w 10 ]�	��'%��0'8>''AB5B�8;) 

8*')3����#%*8�4?� (�175' (µg/m3) ��. ��38;���@ (µg/m3) 04�����*4 (µg/m3)
8*'�*')�@)3� 12 �4. 47 82.99 60.55 89.69 
8*'�*	��)3� 13 �4. 47 82.28 68.61 83.57 
8*'(BF)3� 14 �4. 47 69.82 51.42 71.10 
8*'(|D*A)3� 15 �4. 47 67.06 52.00 70.69 
8*'�B��@)3� 16 �4. 47 157.31 83.55 108.22 
8*'�A��@)3� 17 �4. 47 94.60 49.50 84.80 
8*'��);%4@)3� 18 �4. 47 76.59 58.82 72.23 

	?��U-3�4 90.09±31.02a 60.64±12.07b 82.90±13.50a

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

%���)3� 4.41 	8���5&�5&'5�}B_'-1��5'�,�-���8?� 10 ]�	��' 

8*')3����#%*8�4?� (�175' (µg/m3) ��. ��38;���@ (µg/m3) 04�����*4 (µg/m3)
8*'�*')�@)3� 12 �4. 47 201.19 135.00 200.58 
8*'�*	��)3� 13 �4. 47 171.31 138.21 189.90 
8*'(BF)3� 14 �4. 47 160.98 117.34 148.31 
8*'(|D*A)3� 15 �4. 47 149.77 122.70 172.73 
8*'�B��@)3� 16 �4. 47 322.65 184.58 270.28 
8*'�A��@)3� 17 �4. 47 216.26 111.52 201.93 
8*'��);%4@)3� 18 �4. 47 201.81 129.24 179.62 

	?��U-3�4 203.42±57.88 134.08±24.19 194.76±38.04 
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(�)

(5)

(	)
=�()3� 4.62 	8���5&�5&'}B_' PM2.5(�) PM10-2.5(5) 0-1 PM10(	) )3���1��4%*8%��0'8>''AB5B�8;)

���=�()3� 4.62 (�)(5) 0-1 (	) (#8?�0'87'&�����(;��5�$'--,- �3-*��<1)3�	-&�4�*'.'
)B��B,���#%*8�4?� .'/?8A*2,�D@)3�)+�������#%*8�4?� 7,4�32�;��<	8���5&�5&'}B_'AE.'8*'�B��@ 
0-1%�+�.'8*'(BF0-1(|D*A#,3 A�,	-&��*#���%�8�8*, pPAHs ,&84�	�
�� PAS c��(#8?��3	?�AE
.'8*'�B��@ 0-1%�+�.'8*'(BF0-1(|D*A#,3 (,*%���)3� 4.5) ��
��'+�	8���5&�5&'}B_' PM2.5 0-1 PM10-2.5 
.'0%?-1�B,���)*$ 3 #�;�8<��(;���<�	?��U-3�4	8���5&�5&'}B_' PM2.5 0-1 PM10-2.5 (#8?�#�;�8<
A>�'3�>]dd~�(�175'�3	?�AEAB, 	
� 113.33±28.75 0-1 90.09±31.02 µg/m3 %��-+�,*# 2~��
	8#	B�A*^^�<]d�����04�����*4�3	?��)?��*# 111.86±25.48 0-1 82.90±13.50 µg/m3 %��-+�,*# 
0-17���34'��38;���@#�;D��FB��;��32�;��<	8���5&�5&'}B_'%�+�)3�AB,	
� 73.44±12.78 µg/m3 0-1 
60.64±12.07 µg/m3 %��-+�,*# .D&M-A�,	-&��*#�����1��4%*85� pPAHs %��0'8>''c��
(#8?�	8���5&�5&' pPAHs #�;�8<A>�'3�>]dd~�(�175'�3	?�AE�8?� 04�����*40-1 ��.��38;���@ 
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��
��'+�M-)3�],&���2�34#�)34#�*#8;�*4�
�'V )3������	8���5&�5&'5�}B_'5� Chaloulakou 
A. 0-1	<1 (2003) )3�%�8�8*, PM10 0-1 PM2.5 #�;�8<.��-���
� Athens 2�1�)���3� 7,4���#
%*8�4?�#�;�8<)3��3��������D'�0'?' ,&84 semi-automatic low-volume samplers ���# 24 /*�87� 
)3��*%�����]D- 16.71 -;%�/'�)3 )3�	8��AE 6.7 ��%� (#8?��3	?��U-3�4 PM2.5 PM10-2.5 0-1 PM10 
�)?��*# 35.3  40.2  0-1 75.5 µg/m3 %��-+�,*# 0-1(#8?��3 ratio PM2.5/ PM10 �4E?�1D8?� 0.45-0.62  
c���3	8��0%�%?�5��1,*# PM2.5 PM10-2.5 0-1 PM10 �*#��������'3$�'
�����#�;�8<)3����#%*8�4?�
�2v'�5%)*�8]2.'��
� 0-1�3	8��AE5��B,���#%*8�4?�>� 6.7 ��%� 0%?��������'3$�2v'#�;�8<
(
$')3��;�>'' 0-1AE���(
$'2�1��< 1.5 ��%� 

M-���������3	8��0%�%?��*#�'8;�*45� A�(�@ (2547) ����������1��4%*85�}B_'
5'�,�-�� PM10 0-1 PM2.5 #�;�8<A>�'3�>]dd~�.'�5%��B�)(�D�'	�.'|,E0-&}' c���B,���#
%*8�4?�],&�+�D',)3�#�;�8<A>�'3�>]dd~�(�175' 7,4���#%*8�4?� 24 /*�87� ,&84 personal air 
samplers  0-1 cascade impactor (#8?� PM2.5 PM10-2.5 0-1 PM10 �3	?��U-3�4 33.8  52.7 0-1 91.5 µg/m3

%��-+�,*# �����������#�;�8<A>�')3��,348�*'�*#���8;�*4	�*$'3$ 0%?2�;��<	8���5&�5&'}B_'0%�%?��*' 
7,4(#8?���������5� A�(�@ (2547) �3	?�%�+��8?� �'
�����|,E��-0-1	8�����8-� )3�0%�%?��*' .'
��������5� A�(�@ (#8?��3	8�����8-��U-3�4 1.5 m/s c���3	?�AE�8?���������'3$c���3	?� 0.8 m/s  

��
��(;���<�	8���5&�5&'}B_' PM10-2.5 .'8*'�B��@)3� 16 �.4. 47 (#8?�	8���5&�5&'}B_'
#�;�8<A>�'3(�175'�3	?�AE�8?�04�����*4 0%?	8���5&�5&'}B_' PM2.5 .'8*'�B��@ (#8?�A>�'3
�>]dd~�(�175'0-1����*4�3	8���5&�5&')3�.�-&�	34�*' A��D%B)3�2�;��<}B_' PM2.5 AE5�$'�4?�
/*,��'�'
�����#�;�8<04�����*4�2v'A>�'35'A? 0-1��������.'8*'�B��@�2v'8*')3��3������
5'A?2�1/�/'���]2%?��*D8*, )+�.D&�3�+�'8'�>7,4A��2�1�+�)�5'�,.D ?̂���5�$'0-1
�����#�;�8<04����*4	?�'5&�	*#	*�c���2v'�D%B.D&2�;��<5�}B_'-1��5'�,�-�� (PM2.5) AE5�$'],& 

��
��(;���<�>�2���*45�7	�A�&�>'')3��3M-%?������1��4%*85�}B_'#�;�8<>''
AB5B�8;) (#8?� 2�;��<}B_'#�;�8<A>�'3�>]dd~�(�175' 0-104�����*4AE�8?� ��.��38;���@.'
)B�V 8*' 0%?��
��(;���<�	8���5&�5&'}B_'A>�'3�>]dd~�(�175' 0-104�����*4.'0%?-18*' 
(#8?��3	?�.�-&�	34�*' 

��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 
window  7,4./&8;F3 One-way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&'}B_' 
PM2.5 0-1 PM10-2.5 #�;�8<.%&/�'/-�A>�'3�>]dd~�A>�'3(�175' D'&�7���34'��38;���@
#�;D��FB��;� 0-12~��	8#	B�A*^^�<]d�����04�����*4 8?�0%�%?��*'D�
�]�? )3��1,*#	8��
�/
���*�' 95% 7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 
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.'5*$'0��],&),A�#	8��02�2�8'5�5&��E-)*$ 3 #�;�8< (#8?��3	?� P-value > 0.05 
4���*# H0 	
� 	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' 0-1��
��./&A>;%;),A�# F-Test �(
��
),A�# (#8?��3	?� P-value < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1(;���<�M-
���),A�#7,4./& LSD (#8?� 	8���5&�5&'}B_' PM2.5 0-1 PM10-2.5 )3�A>�'3�>]dd~�(�175' 0-1
04�����*4 ]�?0%�%?��*'�4?��3'*4A+�	*^ 0-1)*$A�#�;�8<�3	?�AE�8?� ��.��38;���@�4?��3
'*4A+�	*^ (0A,M-���8;�	��1D@.'=�	M'8� 5-7.1 0-1 5-7.2) 

���M-��������	8���5&�5&'5�}B_'-1��%��0'85'�'�*#>''AB5B�8;) A����>A�B2
],&8?� #�;�8<)3��37	�A�&�5�>''�2v'A>�'3�>]dd~�(�175'�1�3	8���5&�5&'5�}B_'-1��
AE�'
�����7	�A�&�5�A>�'3�>]dd~�	��#	-B�(
$'M;8�����)+�.D&�3-*��<1)3�2�,)�#A?M-%?�
�����1��4%*85�}B_'-1�� A�,	-&��*#����'8;�*45� A�(�@ (2547) )3�],&����������1��4
%*85�}B_'-1��5'�,�-��#�;�8<A>�'3�>]dd~�%?�V .'��B�)(�D�'	�.'|,E0-& ],&0�? A>�'3
(^�]) (�175' 0-1/?�'')�3 (#8?�	8��4�8 	8���8&�0-1	8��AE5�A>�'30-1�141D?�
�1D8?�A>�'3�*#��	��.�-&�	34�3M-%?������1��4%*85�}B_'-1�� 0-1���M-��������	�*$'3$)3�
#�;�8<2~��	8#	B�A*^^�<]d���������*4 (#8?�	8���5&�5&'5�}B_'�32�;��<AE�/?'�*' 
>�0�&8?��2v'#�;�8<(
$')3��2�,7-? 0-1�3���>?�4�)5������],&,3 0%?�'
������2v'#�;�8<A3�04� )+�
.D&.D&�3���D4B,0-1������5��> �8�)*$�2v'#�;�8<)3��3��������D'�0'?' ��)+�.D&�3	8��
�5&�5&'5�}B_'-1��)3�AE 0-1��
���2�34#�)34#	8���5&�5&'5�}B_'-1��#�;�8<A>�'3(�175'
�*#����*4 �1�D�'],&/*,��'8?�-*��<17	�A�&�5�>'')3��3-*��<12�,)�#A?M-.D&��;,�-(;�.'
�1,*#)3�AE�)?��*##�;�8<�B,%*,�������� M-��������'3$A�,	-&��*#�'8;�*45� Wu 0-1	<1 
(2002) ],&�����}B_' PM10 0-1PM2.5 �;�>''(#8?� �3	?�}B_'��4/*�87� PM10 0-1PM2.5 102.0-129.0 
µg/m3 0-1 66.6 µg/m3 %��-+�,*# c���2v'	8���5&�5&')3�AE �'
�������#�;�8<>'',*�-?�8�3
-*��<1�2v' street canyon  

��
���2�34#�)34#	8���5&�5&'5�}B_'-1��#�;�8< ��.��38;���@ �*##�;�8<�B,���#�
�' 2 �B, 
(#8?�A>�'3�>]dd~�(�175' �3	8���5&�5&'5�}B_'-1�� PM2.5 0-1 PM10-2.5 ����8?� ��.��38;���@ 
1.54 0-1 1.49 �)?�%��-+�,*# 0-104�����*4�3	8���5&�5&'5�}B_'-1�� PM2.5 0-1 PM10-2.5 
����8?� ��.��38;���@ 1.52 0-1 1.37 �)?�%��-+�,*# ��
��(;���<��141D?������.��38;���@ 0-1A>�'3
(�175' �1�D�'8?�D?��*']�?���'*�0%?2�;��<	8���5&�5&'5�}B_'-1��0%�%?��*' 0A,8?�
7	�A�&�5�>''�3M-%?������1��4%*85�}B_'-1�� 

'�����'3$],&'+�M-2�;��<}B_'-1����	+�'8<�2v'A*,A?8'	8���5&�5&'}B_'-1�� 
PM2.5/PM10 c��0A,>�	?�,*/'3	8���,?'5� PM2.5 )3��3�4E?.'}B_'-1�� PM10 .'��������],&
	+�'8<A*,A?8' PM2.5/PM10 5�%*8�4?�)3����#)*$ 3 �B, 7,4A*,A?8' PM2.5/PM10 A����>0A,,*
%���)3� 4.42 

 



173

%���)3� 4.42  A*,A?8' PM2.5/PM10 )3�#�;�8<>''AB5B�8;)

8*')3����#%*8�4?� (�175' ��.��38;���@ 04�����*4
8*'�*')�@)3� 12 �4. 47 0.59 0.55 0.55 
8*'�*	��)3� 13 �4. 47 0.52 0.50 0.56 
8*'(BF)3� 14 �4. 47 0.57 0.56 0.52 

8*'(|D*A#,3 )3� 15 �4. 47 0.55 0.58 0.59 
8*'�B��@)3� 16 �4. 47 0.51 0.55 0.60 
8*'�A��@)3� 17 �4. 47 0.56 0.56 0.58 
8*'��);%4@)3� 18 �4. 47 0.62 0.54 0.60 

	?��U-3�4 0.56 0.55 0.57 

���%���)3� 4.42 (#8?� A*,A?8' PM2.5/PM10 5�)*$ 3 �B,���#%*8�4?��3	?�.�-&�	34�*'
0-1�3	?��4E?�1D8?� 0.50-0.62  

��
���2�34#�)34#�*#��������8;�*4�
�' (#8?� 	?�A*,A?8' PM2.5/PM10 )3�],&�3-*��<1
	-&�4	-��*#�'.'D-�40D? ,*%���)3� 4.43 7,4M-��������'3$A�,	-&��*#�'8;�*45� Wu 
0-1	<1 (2002) 0-1��������5� A�(�@ (2547) �'
�����-*��<1(
$')3�)3�������3-*��<1�2v' 
street canyon �D�
�'�*' 

%���)3� 4.43  A*,A?8' PM2.5/PM10 )3�#�;�8<�5%��
�%?�V 

-*��<1(
$')3���
�/2�1�)� 

Street canyon Traffic Urban Background Urban 
background 

Kerbside 
 site 

���A���&��;

Macao, China 0.66-0.67 - - - - - Wu 0-1	<1 (2002) 

Athens, Greece - - 0.45-0.62 - - - Chaloulakou A. 0-1	<1 
(2003) 

Birmingham, 
England roadside 

- 0.8 - - - - Harrison 0-1	<1 (1997) 

Hung Hom, 
Hong Kong 

0.7747 0.7025 - - - - Chan and Kwok (2001) 

Bangkok (BTS), 
Thailand 

/*$')3�1 0.69±0.07 
/*$')3�2 0.66±0.09 
/*$')3�3 0.58±0.03 

- - - - - A�(�@ (2547) 

Canry island, 
Spain 

- - - 0.6-0.8 0.4-0.5 0.4 

Netherland 
,Germany 

- - - - 0.8 - 
Querol 0-1	<1 (2004) 

African - - - - - 0.66 Ruellan 0-1 Cachier (2000) 
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4.6.2  ��
1��
�����������QN^������ �
�0���K��R
		K�L��6N�N��� 
)+��������������1��4%*85�}B_'%��0'8%*$U���*#>'' 7,4�+�D',�B,���#%*8�4?�

�+�'8' 4 �B, )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 ��%� ���>'' )3�#�;�8<�B)4�'�#^�A;�; 
�/?'�,348�*#������#%*8�4?� pPAHs 0-1/?8�8-��,348�*' 7,4���#5&��E-�2v'�141�8-� 1 A*2,�D@ 
(.'�1D8?�8*')3� 20-28 �*'4�4' 2547) 7,4���#%*8�4?� 24 /*�87� %?�������#D'��	�*$ �+�'8'
%*8�4?�}B_'-1��5'�, 2.5 - 10 ]�	��' 28 %*8�4?� 0-15'�,�-���8?� 2.5 ]�	��' 28 %*8�4?� 
c��M-2�;��<}B_' PM2.5 0-1 PM10-2.5 A����>0A,,*%���)3� 4.44 0-1 4.45 0-1 4.46 0-1���
��1��4%*8%��0'8%*$U��0A,.'=�()3� 4.63 (�) (5) 0-1(	)

%���)3� 4.44 	8���5&�5&'5�}B_'5'�,�-���8?� 2.5 ]�	��' )3���1��4%*8%��0'8%*$U���*#>''
AB5B�8;)

�141D?����>'' (��%�)8*')3����#%*8�4?� 
'&�4�8?� 5 ��%� 75 ��%� 150 ��%� 225 ��%� 

8*'�*')�@)3� 20 �4. 47 46.63 36.50 31.64 30.26 
8*'�*	��)3� 21 �4. 47 67.46 41.80 45.21 42.47 
8*'(BF)3� 22 �4. 47 42.38 - 29.83 34.76 
8*'(|D*A)3� 23 �4. 47 48.05 58.64 52.93 60.44 
8*'�B��@)3� 24 �4. 47 53.24 45.20 48.72 52.88 
8*'�A��@)3� 25 �4. 47 78.85 46.78 43.43 46.66 
8*'��);%4@)3� 26 �4. 47 57.23 39.05 40.70 36.53 

	?��U-3�4 56.26±12.90a 44.66±7.83b 41.78±8.50b 43.43±11.69b

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
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%���)3� 4.45 	8���5&�5&'5�}B_'5'�,�-���8?� 2.5-10 ]�	��' )3���1��4%*8%��0'8%*$U���*#
>''AB5B�8;)

�141D?����>'' (��%�)8*')3����#%*8�4?� 
'&�4�8?� 5 ��%� 75 ��%� 150 ��%� 225 ��%� 

8*'�*')�@)3� 20 �4. 47 28.11 17.65 15.55 15.67 
8*'�*	��)3� 21 �4. 47 39.31 30.95 25.24 30.06 
8*'(BF)3� 22 �4. 47 23.89 19.21 22.51 20.56 
8*'(|D*A)3� 23 �4. 47 31.17 27.28 35.83 42.50 
8*'�B��@)3� 24 �4. 47 40.50 28.67 31.31 28.26 
8*'�A��@)3� 25 �4. 47 34.78 20.09 22.58 23.93 
8*'��);%4@)3� 26 �4. 47 39.45 22.86 26.30 23.20 

	?��U-3�4 33.89±6.40a 23.81±5.17b 25.62±6.55b 26.31±7.50b

D��4�D%B : %*8�*���)3��B�58�#')3�%?��*' D��4>��3	8��0%�%?��*'5�	?��U-3�4�4?��3'*4A+�	*^)3��1,*#	8���/
���*�' 95% 
 

%���)3� 4.46 	8���5&�5&'5�}B_'5'�,�-���8?� 10 ]�	��' )3���1��4%*8%��0'8%*$U���*#>''
AB5B�8;)

�141D?����>'' (��%�)8*')3����#%*8�4?� 
'&�4�8?� 5 ��%� 75 ��%� 150 ��%� 225 ��%� 

8*'�*')�@)3� 20 �4. 47 74.74 54.15 47.19 45.92 
8*'�*	��)3� 21 �4. 47 106.77 72.75 70.44 72.53 
8*'(BF)3� 22 �4. 47 66.28 - 52.35 55.32 
8*'(|D*A)3� 23 �4. 47 79.22 85.92 88.76 102.94 
8*'�B��@)3� 24 �4. 47 93.73 73.87 80.03 81.14 
8*'�A��@)3� 25 �4. 47 113.63 66.87 66.01 70.59 
8*'��);%4@)3� 26 �4. 47 96.67 61.90 67.00 59.73 

	?��U-3�4 74.74±17.37 54.15±10.95 47.19±14.50 45.92±18.78 
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(	)

=�()3� 4.63 	8���5&�5&'}B_' PM2.5(�) PM10-2.5(5) 0-1 PM10(	))3���1��4%*8%*$U���*#>''AB5B�8;)

���=�()3� 4.63(�) 	?��U-3�45�2�;��<}B_' PM2.5 )3��141'&�4�8?� 5 ��%� 75 150 0-1 225 
��%� ���>''�3	?� 56.26  44.66  41.78 µg/m30-1 43.43 µg/m3

�����1��4%*85�}B_' PM2.5 %��0'8%*$U���30'87'&�)3�	-&�4	-��*'.' %-�,A*2,�D@
)3������ 	
� �3	?�	8���5&�5&'AE)3��141'&�4�8?� 5 ��%�0-1-,-)3��141%?�V �*'7,4����141)3�
'&�4�8?� 5 ��%�]2>� 75 ��%�	8���5&�5&'5�}B_'-,- 20.62% -,- ����141)3�'&�4�8?� 5 
��%�]2>� 150 ��%� }B_'-,- 25.74% ����141)3�'&�4�8?� 5 ��%�]2>� 225 ��%�}B_'-,- 
22.81%  0-1����141'&�4�8?� 5 ��%� �'>� 75 ��%�2�;��<}B_' PM2.5 -,- 20.62% 0-1���
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�141 75 ��%� ]2�'>��141 150 ��%� 	8���5&�5&'-,- 6.45% 0-1����141 150 ��%�]2�'>� 
225 ��%� 	8���5&�5&'�(;��5�$' 3.95% 0-1.'8*'(|D*A#,3)3��E20##�����1��4%*85�}B_'%?����
8*'�
�'�'
����� ��
��(;���<�>�5&��E--�.'8*'(|D*A#,3(#8?� -�(*,����B,���#%*8�4?�]24*>''
����8?� 78.98% -�(*,���>''��4*�B,���#%*8�4?��3�(34 7.2% 0-1-�(*,5'�'�*#>'' 13.7%  
c������2v'M-)+�.D& 	8���5&�5&'5�}B_')3��141 75 150 0-1 225 ��%� �3	?�AE�8?�)3��141'&�4�8?�5
��%� 

��
���2�34#�)34#2�;��<}B_' PM2.5  )3��141)�%?�V A����>0A,�2v'A*,A?8'.'%��� 
4.47 �1�D�'8?�)3��141'&�4�8?� 5 ��%� �3	8��	8���5&�5&'5�}B_'����8?�)3��141 75 ��%� �4E?
.'/?8�1D8?� 0.59-1.22 �)?� 0-1����8?�)3��141 150 ��%� 0.55-1.1 �)?� 0-1����8?� 225 ��%� 
0.59-1.26 �)?� (4��8&'8*'(|D*A#,3) �1�D�'],&8?�}B_' PM2.5 -,-)3��141 ��%� 75  150 0-1 225 
��%� �3A*,A?8'5����-,-�U-3�40-&8.�-&�	34�*' 	
� 0.79  0.76 0-1 0.8 %��-+�,*# 0-1��
��
�2�34#�)34#A*,A?8'�����1��4%*85�}B_' PM2.5  )3��141D?����>''���]2 (75 ��%� w 225 
��%�) A*,A?8'���-,-���)3��141 75 ��%� ]2)3��141 150 ��%� 0-1)3��141 225 ��%��3	?�
.�-&�	34�*' 	
��4E?.'/?8 0.87-1.08 D�
��U-3�4�4E?�1D8?� 0.83-1.17 0A,.D&�D�'8?�2�;��<}B_' 
PM2.5 )3���1��4�4E?=�4.'(
$')3�)3�D?����>''%*$0%? 75 �'>� 225 ��%� �32�;��<)3�.�-&�	34�*'��� 

%���)3� 4.47 A*,A?8'�����1��4%*85� PM2.5 )3��141)�%?�V �*' 

8*')3����#%*8�4?� PM2.5 (75) : 
PM2.5 (<5)  

PM2.5 (150) 
:PM2.5 (<5)  

PM2.5 (225) 
: PM2.5 (<5)  

PM2.5 (150) 
:PM2.5 (75)  

PM2.5 (225) : 
PM2.5 (75)  

PM2.5 (225) : 
PM2.5 (150)  

8*'�*')�@)3� 20 �4. 47 0.78 0.68 0.65 0.87 0.83 0.96 
8*'�*	��)3� 21 �4. 47 0.62 0.67 0.63 1.08 1.02 0.94 
8*'(BF)3� 22 �4. 47 - 0.70 0.82 - - 1.17 
8*'(|D*A)3� 23 �4. 47 1.22 1.10 1.26 0.90 1.03 1.14 
8*'�B��@)3� 24 �4. 47 0.85 0.92 0.99 1.08 1.17 1.09 
8*'�A��@)3� 25 �4. 47 0.59 0.55 0.59 0.93 1.00 1.07 
8*'��);%4@)3� 26 �.4. 47 0.68 0.71 0.64 1.04 0.94 0.90 
	?��U-3�4 0.79 0.76 0.80 0.98 1.00 1.04 
D��4�D%B : - ���5*,5&�5���10A]dd~�]�?A����>���#%*8�4?�}B_'-1�� 

���=�()3� 4.63(5) (#8?� 	?��U-3�45�2�;��<}B_' PM10-2.5 )3��141 '&�4�8?� 5 ��%� 75 150 
0-1 225 ��%����>''�3	?��)?��*# 33.89  23.81   25.62  0-1 26.31 µg/m3 %��-+�,*# 0'87'&����
��1��4%*85�}B_' PM10-2.5 %��0'8%*$U���30'87'&�)3�	-&�4	-��*'%-�,A*2,�D@)3������
�/?'�,348�*#}B_' PM10-2.5 (4��8&'8*'(|D*A#,3) 	
� ����141)3�'&�4�8?� 5 ��%�]2>� 75 ��%�	8��
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�5&�5&'5�}B_'-,- 29.73% -,- ����141)3�'&�4�8?� 5 ��%�]2>� 150 ��%�}B_'-,- 24.40% 
����141)3�'&�4�8?� 5 ��%�]2>� 225 ��%�}B_'-,- 22.36% 0-1����141 75 ��%� ]2�'>��141 
150 ��%� 	8���5&�5&']�?],&-,-0%?�(;��5�$' 7.57% 0-1����141 150 ��%�]2�'>� 225 ��%� 
	8���5&�5&']�?],&-,-0%?�(;��5�$' 2.71%  �;)F;(-5�-�)3�(*,.'8*'(|D*A#,3,*)3��F;#�4.'
5&�%&'A?M-.D&��;,�����1��4%*85�}B_' PM10-2.5 )3�#�;�8<D?����>'' (7,4�U(�1)3��141 225 
��%� �3	8���5&�5&'AE�8?��141�
�'V)

���A*,A?8'�141)�%?�V )3�0A,.'%���)3� 4.48 0A,.D&�D�'8?�)3��141'&�4�8?� 5 ��%� 
�3	8��	8���5&�5&'5�}B_'����8?�)3��141 75 ��%� �4E?.'/?8�1D8?� 0.58-0.88 �)?� 0-1����8?�)3�
�141 150 ��%� 0.55-1.15 �)?� (4��8&'8*'(|D*A#,3) 0-1)3��141 225 ��%� 0.56-1.36 �)?� (4��8&'
8*'(|D*A#,3) 0-1��
���2�34#�)34#A*,A?8'�����1��4%*85�}B_' PM2.5  )3��141D?����>''
���]2 (75 ��%� w 225 ��%�) A*,A?8'���-,-���)3��141 75 ��%� ]2)3��141 150 ��%� 0-1)3�
�141 225 ��%��3	?�.�-&�	34�*' 	
��4E?.'/?8 0.82-1.31  D�
��U-3�4�4E?�1D8?� 0.89-1.56 0A,.D&
�D�'8?�2�;��<}B_' PM2.5 )3���1��4�4E?=�4.'(
$')3�)3�D?����>''%*$0%? 75 �'>� 225 ��%� �3
2�;��<)3�.�-&�	34�*'��� 

��
��'+�M-���%�8�8*,]28;�	��1D@	8��0%�%?�5�5&��E-,&8472�0��� SPSS for 
window  7,4./&8;F3 One-way ANOVA �(
��),A�#	8��0%�%?�5�	?��U-3�45�	8���5&�5&'}B_' 
PM2.5 0-1 PM10-2.5 #�;�8<)3��141'&�4�8?� 5 ��%� 75  150  0-1 225 ��%� 8?�0%�%?��*'D�
�]�? )3�
�1,*#	8���/
���*�' 95% 7,4%*$A��%;e�' ,*'3$
H0 : 	?��U-3�4 pPAHs )*$ 3 #�;�8<]�?0%�%?��*' 
H1 : 	?��U-3�4 pPAHs )*$ 3 #�;�8< �3�4?�'&�4 1 	E?0%�%?��*' 

7,4.'5*$'0��),A�#	8��02�2�8'5�)*$ 4 �141 (#8?��3	?� P-value > 0.05 4���*# 
H0 	
� 	8��02�2�8'5� 3 #�;�8<]�?0%�%?��*' 0-1��
��./&A>;%;),A�# F Test �(
��),A�# 
(#8?��3	?� P-value < 0.05 ��2�;�AF H0 	
�	?��U-3�4%?��*'�4?�'&�4 1 	E? 0-1(;���<�M-���
),A�#7,4./& LSD (#8?� }B_' PM2.5 0-1 PM10-2.5 )3��141'&�4�8?� 5 ��%� �3	?�AE�8?� �141�
�'
�4?��3'*4A+�	*^ 0-1(#8?� 2�;��<}B_')*$ 2 /';, )3��141 75  150 0-1 225 ��%� �3	?�]�?0%�%?� 
(0A,M-���8;�	��1D@.'=�	M'8� 5-8.1 0-1 5-8.2) 
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%���)3� 4.48 A*,A?8'�����1��4%*85� PM10-2.5)3��141)�%?�V �*' 

8*')3����#%*8�4?� 
PM10-2.5(75): 
PM10-2.5 (<5)  

PM10-2.5(150): 
PM10-2.5 (<5) 

PM10-2.5 (225) : 
PM10-2.5 (<5) 

PM10-2.5 (150) : 
PM10-2.5 (75) 

PM10-2.5 (225) : 
PM10-2.5 (75) 

PM10-2.5 (225) : 
PM10-2.5 (150) 

8*'�*')�@)3� 20 �4. 47 0.63 0.55 0.56 0.88 0.89 1.01 
8*'�*	��)3� 21 �4. 47 0.79 0.64 0.76 0.82 0.97 1.19 
8*'(BF)3� 22 �4. 47 0.80 0.94 0.86 1.17 1.07 0.91 
8*'(|D*A)3� 23 �4. 47 0.88 1.15 1.36 1.31 1.56 1.19 
8*'�B��@)3� 24 �4. 47 0.71 0.77 0.70 1.09 0.99 0.90 
8*'�A��@)3� 25 �4. 47 0.58 0.65 0.69 1.12 1.19 1.06 
��);%4@)3� 26 �.4. 47 0.58 0.67 0.59 1.15 1.01 0.88 
	?��U-3�4 0.69 0.77 0.79 1.06 1.10 1.02 
D��4�D%B : - ���5*,5&�5���10A]dd~�]�?A����>���#%*8�4?�}B_'-1�� 

�����������	�*$'3$A�,	-&��*#�'8;�*4�
�'V ,*�/?'�'8;�*45� Roorda-Knape 0-1
	<1 (1997) )3������	8���5&�5&'5� PM10 0-1 PM2.5 )3��B,%?�V D?���� motorways 7,4�+�D',
�141D?����>'')3��141 15  115  165 0-1 305 ��%� 7,4M-��������]�?(#	8��0%�%?�5�
	8���5&�5&'5� PM10 0-1 PM2.5 ��
���141)�D?����>''�(;��5�$' '�����'3$ Hitchins 0-1	<1 
(2000) %�8�8*,2�;��<	8���5&�5&'5�}B_'�����������c��)+����%�8�8*,}B_'5'�, 0.015 w
0.697 ]�	��' (,&84�	�
�� scanning mobility particle sizer, SMPS) 0-1}B_'5'�, 0.5 w 20 
]�	��' (,&84�	�
�� aerodynamic particle sizer, APS)  0-1%�8�8*, PM2.5 (,&84�	�
�� DustTrak) 
7,4)+�������#%*8�4?� 7 �B, )3��3�141D?����>''%?�V �*' %*$0%? 15 ��%��'>� 375 ��%� (#8?� 
��
��-�(*,7,4%����>''��4*�B,���#%*8�4?�	8���5&�5&'5�}B_'5'�, 0.015 w 0.697 ]�	��' 
)3��141)�.'/?8 100 w 150 ��%����>'' �1-,-	���D'��5�	8���5&�5&'AEAB,)3�%�8�(#
#�;�8<)3�.�-&�*#>'' (15 ��%�) ��
��-�(*,5'�'�*#>'' 	8���5&�5&'�1-,-	���D'��)3��141)� 
50 w 100 ��%� 0-1��
��-�(*,����B,%�8�8*,]24*>''�1]�?(#0'87'&����-,-5�	8��
�5&�5&'�*#�141)� '�����'3$4*(#8?� ��
��-�(*,7,4%����>''��4*�B,���#%*8�4?�	8��
�5&�5&'}B_'5'�, 0.5 w 20 ]�	��' )3��141)� 150  ��%����>'' 	8���5&�5&'�1-,-�&�4-1 60 
5�	8���5&�5&'AEAB,)3�%�8�(##�;�8<)3�.�-&�*#>'' 0-1��
��-�(*,7,4%����>''��4*�B,
���#%*8�4?� }B_' PM2.5 )3��141 375 ��%� �1�3	8���5&�5&'-,-�&�4-1 75 0-1��
��-�(*,5'�'�*#
>'' }B_' PM2.5 )3��141)� 375 ��%� �1�3	8���5&�5&'-,-�&�4-1 65 ��
���)34#�*#�141 15 ��%� 
c����������5� Hitchins 0-1	<1 0%�%?������������'3$c��(#8?�)3��141 225 ��%����>'' 
	8���5&�5&'}B_' PM2.5 0-1 PM10-2.5 -,-�(34 22.8% 0-122.36% %��-+�,*# 0%?A�,	-&��*#
�'8;�*45� Wu 0-1	<1 (2002) c��%�8�8*,�����1��4%*85�}B_'5'�, PM10 PM2.5 0-1 PM1



180

.'0'8�1,*#0-10'8'�'.' Macao 2�1�)��3' )+�������#%*8�4?� 6 �B, )3��141 2  42  72  120 
170 0-1 228 ��%�(#8?� )3��141 228 ��%� 	8���5&�5&'}B_' PM10 PM2.5 0-1 PM1 -,-�(34 7%  
9% 0-1 10% %��-+�,*#

'�����'3$],&'+�M-2�;��<}B_'-1����	+�'8<�2v'A*,A?8'	8���5&�5&'}B_'-1�� 
PM2.5/PM10 c��0A,>�	?�,*/'3	8���,?'5� PM2.5 )3��3�4E?.'}B_'-1�� PM10 .'��������],&
	+�'8<A*,A?8' PM2.5/PM10 5����%�8�8*,)3� 4 �141)� 7,4A*,A?8' PM2.5/PM10 A����>0A,
,*%���)3� 4.49 

 

%���)3� 4.49  A*,A?8' PM2.5 / PM10 )3���1��4%*8%��0'8%*$U���*#>''AB5B�8;)

�141)� (��%�) '&�4�8?� 5 ��%� 75 ��%� 150 ��%� 225 ��%� 
8*'�*')�@)3� 20 �4. 47 0.62 0.67 0.67 0.66 
8*'�*	��)3� 21 �4. 47 0.63 0.57 0.64 0.59 
8*'(BF)3� 22 �4. 47 0.64 - 0.57 0.63 
8*'(|D*A)3� 23 �4. 47 0.61 0.68 0.60 0.59 
8*'�B��@)3� 24 �4. 47 0.57 0.61 0.61 0.65 
8*'�A��@)3� 25 �4. 47 0.69 0.70 0.66 0.66 
��);%4@)3� 26 �.4. 47 0.59 0.63 0.61 0.61 

	?��U-3�4 0.62 0.65 0.62 0.63 
D��4�D%B : - ���5*,5&�5���10A]dd~�]�?A����>%�8�8*,	8���5&�5&' pPAHs  

 
���%���)3� 4.49 (#8?� A*,A?8' PM2.5/PM10 5�)*$ 4 �141)��3	?��4E?�1D8?� 0.57-

0.70  0-1��
��(;���<����	?��U-3�4)*$ 4 �141 (#8?��3	?�.�-&�	34�*'�4E?�1D8?� 0.62-0.65 ��
��
�2�34#�)34#A*,A?8' PM2.5/PM10 )3���1��4%*8%��0'8%*$U���*#>''AB5B�8;) �*# A*,A?8' 
PM2.5/PM10 )3���1��4%*8%��0'8>'' (0.55-0.57) (#8?� 0%�%?��*#��1��4%*8%��0'8>'' 
�'
�����#�;�8<)3��3�������������1��4%*8%��0'8>''�3-*��<1��	��AE2�,)�#0-1�4E?�;�>''
���32�;��<}B_' PM2.5  ����8?�#�;�8<�B)4�'�#^�A;�;c���3-*��<1(
$')3��2v'�5%��
�)*�8]2 )+�.D&
A*,A?8' PM2.5/PM10 )3���1��4%*8%��0'8%*$U���*#>''AB5B�8;)�3	?�%�+��8?� 0-1��
���2�34#�)34#
�*#��������8;�*4�
�' ���%���)3�4.42 (#8?� 	?�A*,A?8' PM2.5/PM10 )3�],&�3-*��<1	-&�4	-��*#
��������5� Chaloulakou  0-1	<1 (2003) )3������.'(
$')3��5%��
� Athens 2�1�)� ��3� (#8?� 
�3A*,A?8' PM2.5/PM10 �)?��*# 0.45-0.62 
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4.7  ��
16
� PAHs ��� �
	bS�QN^� PM2.5 0�� PM10-2.5 
4.7.1 	
�GH	I
	
�	��J
!�K����QN^� PM2.5 0�� PM10-2.5 �
�0����
�	K�L��6N�N��� 
}B_'-1�� PM2.5 0-1 PM10-2.5 )3�],&���������#,&84/B,�B2��<@ personal air sample 0-1 

cascade impactor #�;�8<�;�>''AB5B�8;) (,*�F;#�4]8&.'D*85&� 4.6.1)  '+���8;�	��1D@D�/';,0-1
2�;��<A�� PAHs 7,4'+�%*8�4?�}B_'-1����A�*,0-18;�	��1D@,&84�	�
�� GC/MS c��8;�	��1D@
�����.'D'?84 ng/m3 0-1�'
�����5�A�� PAHs �3-*��<1A�#*%;)3�A����>2���z�4E?.'�E25� 
gas phase  gas-particle phase 0-1 particle phase 7,4A?8'.D ?̂(|%;����5�A�� PAHs )3��3�8-
7��-�B-%�+�V (2-3 rings) �*��1>E�(#.'�E2 gas phase (]�0-1�y�c) A?8'�8-7��-�B-AE�*��1,E,
c*##'}B_'-1�� ,*'*$'.'���%�8�8*,.'�����7,4)*�8]2 �*��1%�8�8*,�U(�1 PAHs )3�,E,c*#
#'�'B=�	�8�)*$�3����1#B8?�A�� PAHs )3�,E,c*##'}B_'-1���3	8���2v'(;�����8?� �'
�����
�*,�2v'A���?��1��� 0-1����)	';	���8;�	��1D@A�� PAHs 7,4./& PAHs Mix Standard 0-1 
Internal Standard Mix  7,4D�2�;��<5�A�� PAHs �2~�D��4�������)34# peak ratio 5� PAHs 
Mix Standard  0-1 Internal Standard Mix  ��
��),A�#M?�' Recovery test 0-&8(#8?� PAHs )3��3
7��-�B-%�+� ()*$%*8 PAHs Mix Standard 0-1 Internal Standard Mix) �3 %recovery )3�%�+���� 
�'
�����(|%;����5�A�� PAHs )3��3�8-7��-�B-%�+�V �1�4E?],&)*$.'�E25� gas phase 0-1 semi 
volatile )+�.D&A��)3��3�8-7��-�B-%�+�V ]�?�A>34�0-1A����>A-�4],&?�4 ,*'*$',&84�D%B'3$��]�?
0A,M-���8;�	��1D@ naphthalene acenaphthylene, acenapthene 0-1 fluorene ],&M-���8;�	��1D@
7,4-1��34,0A,.'=�	M'8� 	-2.1 

 
4.7.1.1 /��0�� ��
16
� PAHs S�QN^� PM2.5 

M-����������1��4%*85� PAHs .'}B_' PM2.5  #�;�8<�;�>''AB5B�8;) 7,40A,
�2v' PAHs profile  .'}B_' %-�,A*2,�D@)3�)+�������#%*8�4?�,*=�()3� 4.64 (�)-(	)

(�)
=�()3� 4.64 PAHs profile .'}B_' PM2.5 #�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 ��.��38;���@ 
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(5)

(	)
=�()3� 4.64 (%?�) PAHs profile .'}B_' PM2.5 #�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 ��.��38;���@ 

���=�()3� 4.64 (#8?� PAH-profiles 5�}B_' PM2.5 (#8?�)3�#�;�8<A>�'3�>]dd~�(�1
75' 04�����*4 0-1��.��38;���@ �30'87'&����5�$'-5� PAHs 0%?-1/';,�D�
�'�*'%-�,
A*2,�D@)3�)+�������#%*8�4?� 0-14*(#8?�#�;�8<A>�'3�>]dd~�(�175' 0-1 04�����*4 �3	8��
�5&�5&'5� PAHs �4E?.'/?8�,348�*' 0-1�3	?�AE�8?�)3���.��38;���@ 2�1��< 4.26 0-1 5.17 �)?�
%��-+�,*# /';,A�� PAHs .'}B_' PM2.5 0A,,*%���)3� 4.50 
 
%���)3� 4.50 /';,A�� PAHs .'}B_' PM2.5 )3�#�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 

��.��38;���@#�;D��FB��;� 

/';,5� PAHs (�175' 
mean (min w max) 

��.��38;���@ 
mean (min w max) 

04�����*4
mean (min w max) 

Phe 0.73 (0-2.92) 0.36 (0.30-0.48) 2.17 (1.58-3.39) 
Anth 0.55 (nd-2.09) 0.20 (0.15-0.36) 1.31 (1.01-1.69) 
Fluor 5.15 (3.39-7.27) 0.45 (0.35-0.55) 2.24 (0.52-3.22) 
Pyr 0.67 (0.33-1.28) 0.13 (0.09-0.20) 0.61 (0.42-0.77) 
BaA 3.92 (2.19-6.42) 0.61 (0.43-1.05) 2.80 (nd-4.89) 
Chry 3.24 (1.85-5.11) 0.52 (0.34-0.91) 2.63 (nd-4.49) 
BbF 5.39 (nd-10.79) 1.22 (0.95-2.16) 6.61 (nd-10.59) 
BkF 0.50 (nd-3.48) 0.43 (0.34-0.75) 1.68 (nd-3.87) 
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%���)3� 4.50 (%?�) /';,A�� PAHs .'}B_' PM2.5 )3�#�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 
��.��38;���@#�;D��FB��;� 

/';,5� PAHs (�175' 
mean (min w max) 

��.��38;���@ 
mean (min w max) 

04�����*4
mean (min w max) 

BaP 5.91 (nd-13.79) 1.64 (1.13-2.90) 9.47 (nd-13.78) 
Ind 5.44 (nd-28.86) 0.87 (0.35-1.65) 4.56 (nd-6.82) 

DBahA nd 0.17 (0.14-0.39) nd 
BghiP 4.81 (0-16.50) 1.06 (0.78-1.81) 5.56 (3.46-8.13) 

Total PAHs 36.29 (12.68-72.71) 7.67 (6.11-12.76) 39.64 (20.33-58.98) 

��
��(;���<�	?��U-3�4�8� PAHs .'}B_' PM2.5 #�;�8<A>�'3�>]dd~�(�175' 04�����*4 
0-1 ��.��38;���@ (#8?��3	?��)?��*# 36.29   39.64  0-1 7.67 ng/m3 %��-+�,*# (,*%���)3� 4.50 0-1
=�	M'8� 	-2 .1) �1�D�'],&8?�2�;��< PAHs .'}B_'#�;�8< A>�'3�>]dd~�(�175' 0-104����
�*4 .�-&�	34�*'0-1�3	?�AE�8?�)3�#�;�8< ��.��38;���@ (;���<�	?��U-3�4�8� PAHs .'}B_' PM2.5 �*#
��������8;�*4�
�'V ],&0�?�'8;�*45� Vasconcellos 0-1	<1 (2003) ����� PAHs 12 /';, 
(phenanthrene >� benzo(g,h,i)peryrene) .'�5%��
� Sao Paulo 2�1�)�#��c;-7,4���#%*8�4?�.' 
3 �B,���# �B,���#%*8�4?�0�� Cidade Universitaria (CID) D?����>''A�4D-*� 2 �;7-��%��2v'
#�;�8<)3��3��������D'�0'?' �34�'(�D'1)3�./&0�yA7c��- ,3�c- 0-1��)�'�- #�;�8< COT 
�2v'#�;�8<(
$')3�2_� 0-1#�;�8< AF �2v'A?8')&�45�2_� �2v'#�;�8<)3�],&�*#M-��1)#����;�����
5��'B�4@'&�4��� ��������],&�+�D',.D&�3.'/?8|,ED'�8 0-1���#%*8�4?� 41 %*8�4?� 7,4���#
%*8�4?�}B_' TSP 5'�,�-���8?� 20 ]�	��' ,&84 high volume air sampler �2v'�141�8-� 24 /*�87� 
(#8?� A�� PAHs 7,4�8�)3�#�;�8< CID �3	?��)?� 3.10 ng/m3 #�;�8< AF �3	?��)?��*# 2.73 ng/m3

0-1#�;�8< COT �3	?��)?� 1.92 ng/m3 ���)*$ 3 �B,���#%*8�4?��32�;��<	8���5&�5&'5� PAHs 
'&�4�'
����� �3}'%�.'/?8�8-����#%*8�4?� A+�D�*# Guo 0-1	<1 (2003)  )+���������	8��
�5&�5&'5�A�� PAHs 16 /';, .'%*8�4?�}B_'-1��5'�,�-���8?� 2.5 ]�	��' (PM2.5) 0-1�-��
�8?� 10 ]�	��' (PM10) .'��
��?��.'/?8|,ED'�8 �1D8?��,
�'(|��;��4' 2� 2000 >��,
�'
�3'�	� 2� 2001 0-1|,E�&�' .'�,
�'�;>B'�4' >��,
�'A;D�	� 2� 20017,4)+�������#%*8�4?�)3� 
Hung Hom c���2v'%*80)'(
$')3�)3��3�����D'�0'?' 0-1)3� Kwun Tony �2v'%*80)'(
$'�8� (#8?�
�32�;��<	8���5&�5&'5� PAHs .'}B_'5'�, PM 2.5 #�;�8< Hung Hom .'|,E�&�'0-1D'�8�3	?�
�)?��*# 4.87 0-1 41.75 ng/m3 %��-+�,*# 0-1 Kwun Tony .'|,E�&�'0-1D'�8�3	?��)?��*# 3.71 
0-1 27.93 ng/m3 %��-+�,*# (#8?���
���2�34#�)34#�*#�'5� Vasconcellos 0-1	<1 (2003) 
��������'3$�3	?�AE�8?��'
������B,���#%*8�4?�D?�]�?��;' 5 ��%� ���>'' 0-1>''�3-*��<1�2v' 
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street canyon >�0�&8?�/?8�8-�)3�)+�������#%*8�4?��1�3}'%��D�
�'�*'��%�� 2���34@ (2546) 
����� pPAHs .'}B_'5'�,�-���8?� 10 ]�	��' .'2�1�)�])4�*D8*,��B�)(�D�'	�],&0�? 
�BC�-��<@�D�8;)4�-*4 7�(4�#�-�BC�-��<@ ,;'0, A+�'*��''74#�40-10M'A;�08,-&�� 
7���34'A;D��/ 0-1�D�8;)4�-*4��B�)( 7,4���#%*8�4?�.'}B_'�-���8?� 10 ]�	��' 5 5'�, 	
� 
<0.95 0.95-1.5 1.5-3.0 3.0-7.2 0-1 >7.2 ]�	��' (#8?� PAHs 48% �4E?.'}B_' <0.95 µm   8% �4E?
.'}B_' 0.95 w 1.5 µm   10% �4E?.'}B_' 1.5-3.0 µm   18% �4E?.'}B_' 3.0-7.2 µm 0-1 16 % �4E?.'}B_' 
>7.2 µm  0-1(#8?� BeP   Ind   BghiP �2v'�	@2�1��#D-*�5� PAHs .'}B_'c���3����8?��&�4-1 
97 .'}B_'5'�,�-���8?� 0.95 ]�	��')3�2-?�4����>4'%@,3�c- 0-1(#8?��>4'%@�#'c;'�3 BghiP 
�2v'�	@2�1��#D-*� 

���%���)3� 4.51 #�;�8<(�175'(# Fluor  BbF  BaP  Ind  0-1 BghiP  .'2�;��<AE 
�3	?��)?��*# 5.15  5.39  5.91  5.44 0-1 4.81 ng/m3 %��-+�,*# c��/';,A�� PAHs )3�(#AE#�;�8<
(�175'�2v'/';,�,348�*#)3�(##�;�8<04�����*4 4��8&' Fluor 7,4 BbF  BaP  Ind  0-1 BghiP  �3
	?��)?��*# 6.61  9.47  4.56 0-1 5.56 ng/m3 %��-+�,*# 0-1(#8?�#�;�8<��.��38;���@(#A�� PAHs 
)B�/';, 0%?	8���5&�5&''&�4�8?�#�;�8<(�175'0-104�����*4��� 7,4 PAHs 12 /';, �3
	?��U-3�4�4E?.'/?8 0.13 w 1.64  ng/m3 ��
���2�34#�)34#2�;��<	8���5&�5&'5� BaP c���2v'A���?�
�1��� 7,4�)34#��%�e�'5� World Health Organization (WHO) 	8��3�1,*# BaP ]�?��;' 1 
ng/m3 �����������(#8?�)*$ 3 �B,���#%*8�4?��3	?��4E?�1D8?� 1.67-9.47 ng/m3 �����������(#8?�
�3	?� BaP )B�(
$')3��3	8���A3�4AE)3�)+�.D&��;,�1��� c���3	?�.�-&�	34�*#��������5� Thongsanit 
0-1	<1 (2003) ���#%*8�4?�#�;�8<(
$')3� �BC�-��<@�D�8;)4�-*4 7�(4�#�-�BC�-��<@ ,;'
0, ���A?�A�;�	B<=�(A;�08,-&�� 7���34'A;D��/ 0-1�D�8;)4�-*4��B�)( (#8?��3	?� BaP 
)B�(
$')3��3	8���A3�4AE)3�)+�.D&��;,�1��� 7,4�3	?��4E?.'/?8 3-5 ng/m3



%���)3� 4.51 /';,5�A��2�1��#(�-;]c	-;�0�7���%;�]�7,�	��@#�')3�2����.'}B_'���0D-?�+��';,D-*�V .'0>#=E�;=�	���/34

0D-?�+��';, �;�����/2�1�=)(
$')3� /';,)3�(# ���A���&��;
Stationary sources Steel industry

Cement
Power plant
Incineration

BaP BaA Per BeP Cor Cyc
Acy Ace Anth
Cyc, DBahA
Pyr Pa Flu Ind Chry

Yang 0-1	<1, 1998
Yang 0-1	<1, 1998
Yang 0-1	<1, 1998
Yang 0-1	<1, 1998; Kulkarni 0-1 Venkataraman, 2000

Mobile sources Diesel vehicle emission

Gasoline vehicle emission

Roadside soil particles

Acy Flu Fluor Phe Pyr Chry BeP
BbF BghiP
Flu Chry Ind BghiP Cyc Cor

Phe Fluor Pyr

Yang 0-1	<1, 1998; Kulkarni 0-1 Venkataraman, 2000;
Ho 0-1	<1, 2002;Caricchia 0-1	<1, 1999 ; Oanh 0-1	<1, 2000
Yang 0-1	<1, 1998; Kulkarni 0-1 Venkataraman, 2000;
Ho 0-1	<1, 2002;Caricchia 0-1	<1., 1999; Omar 0-1	<1, 2002
Omar 0-1	<1, 2002

Combustion sources Incomplete combustion and pyrolysis of fuels
Combustion sources
Industrial oil burning
Wood burning
Coal combustion

Fluor Pyr Phe BghiP Ind
Nap Acy Ace Flu Phe Anth
Pyr Chry Flu BaP Cyc
BaP Flu
Phe Flu Pyr

Ho 0-1	<1, 2002
Park 0-1	<1, 2002
Yang 0-1	<1, 1998; Kulkarni 0-1 Venkataraman, 2000
Kulkarni 0-1 Venkataraman, 2000
Kulkarni 0-1 Venkataraman, 2000

Indoor sources Camphor balls
Incense burning
Cooking-fuel

Nap
Fluor Pyr BaP BghiP
Pyr BaP

Li 0-1 Ro, 2000
Li 0-1 Ro, 2000
Kulkarni 0-1 Venkataraman, 2000

(
$')3��;�>''
((�175',����*4,
��.��38;���@)

Roadsides Fluor BaP Ind BghiP BbF BaA Chry ��������	�*$'3$ 

D��4�D%B * )3��� Chang K-F 0-1	<1 2005 185

Nkam
Text Box
185
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�����������(#8?�}B_' PM2.5 #�;�8< A>�'3�>]dd~�(�175' ����*4 0-1��.��38;���@ 
(# PAHs ��
�#)B�/';, )3��2v' PAHs )3�,E,c*##'�'B=�	058'-�4 4��8&' DBahA 0-17,4A?8'
.D ?̂�1(# Fluor  BaP  Ind   BghiP  BbF  BaA  Chry  .'2�;��<AE c�� PAHs /';,,*�-?�8�3
0D-?�+��';,�����4�'(�D'12�1�=),3�c-�2v'D-*� 0-1��
���2�34#�)34#/';, PAHs )3�(#�*#
���������
�' (#8?�A�,	-&��*#��������5� 2���34@ (2546) ����� PAHs  20 /';, .'}B_'5'�,
�-���8?� 10 ]�	��' .'#��4����#�;�8<(
$')3��;�>'' ],&0�? �BC�� 0-1,;'0, BghiP  Ind  BeP  
BbF  Cor 0-1 BaP  �2v'�	@2�1��#D-*� Oanh 0-1	<1 (2000) %�8�8*, PAHs 18 /';, 7,4
���#}B_' TSP ,&84 High volume sampler =�4.' The Asian Institute of Technology (AIT) 7,4M-
��������/3$8?� Phe  Anth   Fluor  0-1 Pyr  ��������./&�/
$��(-;�(
��DB%&�=�4.'�D�8;)4�-*4�2v'
D-*� A?8' BbF  BghiP  Cor  Fluor  0-1 Pyr �����4�'(�D'12�1�=),3�c-=�4.' AIT  0-1
(#8?�#�;�8<>''=�4.' AIT �3	8���5&�5&' PAHs 7,4�U-3�4 12.79 ng/m3 0-1 Kulkarni and 
Venkataraman  (2000) ����� PAHs .'#��4����.'2�1�)��;'�,34 7,4���#%*8�4?�}B_' TSP 
#�;�8<(
$')3� Saki Naka c��D?�����B,%*,�������� 0.5 �;7-��%� ���#)3�	8��AE 15 ��%����(
$' 
0-1 Indian Institute of Technology (IIT) c���2v'(
$')3��4E?���*4 7,4���#)3�	8��AE 4 ��%����(
$' 
(#8?� Saki Naka 0-1 IIT �3	8���5&�5&'}B_' 126.6 0-1196.9 µg/m3 %��-+�,*# 0-1(#8?�)3� Saki 
Naka 0-1 IIT �3	8���5&�5&'5� total PAHs �)?��*# 38.8 0-1 24.5 ng/m3 %��-+�,*# 0-14*�1#B
8?� Pyr  Fluor ������	�
��4'%@�#'c;'0-1,3�c- Ind ����� �#'c;' 0-1 Chry  BbF  BkF �����
,3�c- ,*%���)3� 4.51 c��0A,/';, PAHs ���0D-?�+��';,2�1�=)%?�V )3������8;�*4M?�'�� 

4.7.1.2 /��0�� ��
16
� PAHs S�QN^� PM10-2.5 

M-����������1��4%*85� PAHs .'}B_' PM10-2.5  #�;�8<�;�>''AB5B�8;) 7,4
0A,�2v' PAHs profile .'}B_' %-�,A*2,�D@)3�)+�������#%*8�4?�,*=�()3� 4.65 (�)-(	)

(�)

=�()3� 4.65 PAHs profile .'}B_' PM10-2.5 #�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 ��.��38;���@ 
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(5)

(	)
=�()3� 4.65 (%?�) PAHs profile .'}B_' PM10-2.5 #�;�8<(�175' 04�����*4 0-1 ��.��38;���@ 

���M-���8;�	��1D@2�;��<A�� PAHs .'}B_' PM10-2.5 �1�D�'8?�)3�#�;�8<A>�'3�>]dd~�
(�175' 0-104�����*4]�?A����>%�8�(# PAHs D-�4V /';, (],&0�? BaA  Chry  BbF  BkF  
BaP  Ind  DBahA  BghiP ) (,*0A,.'=�( 4.65(�)-(5)) )*$)3�'?��1(#2�;��< PAHs .'}B_'
,*�-?�8 �'
������2v'#�;�8<)3��3��������D'�0'?' A��D%B)3�)+�.D&],&M-,*�-?�8 	
� .'�1D8?�
���8;�	��1D@A�� PAHs ,&84 GC/MS %*8�4?�5�}B_'/B,'3$'+���A�*,0-18;�	��1D@�2v'/B,0�� c��
./&2�;��%�AB,)&�45�A��A�*,�?�'U3,�5&� GC/MS )3� 100 µl ��(;���<�0-&8�D�'8?� ����2v'�(��1
%*8�4?�}B_'�32�;��<'&�4 ���2v'���4��)3��1(#A���-B?�'3$ )3��32�;��<'&�4],& ��2�*#�)	';	���
8;�	��1D@.D�? 7,42�*#2�;��%�A��%*8�4?���� 100 µl .D&�2v' 50 µl c���1�D�'8?�.'%*8�4?�)3�)+�
������#)3�#�;�8< ��.��38;���@ A����>8;�	��1D@(# PAHs /';,%?�V ���5�$' ,*=�( 4.65(	) )+�
.D&]�?A����>�2�34#�)34#2�;��< PAHs .'}B_' PM10-2.5 )3�#�;�8<������#%*8�4?�)*$ 3 #�;�8<],& 
0-1]�?A����>#��],&8?��30'87'&��D�
�'�*'D�
�]�? �'
�����2�^D�)��)	';	)3��-?�8��5&�%&' 
0%?�4?�]���%����
���2�34#�)34# PAH-profiles 5�}B_' PM2.5 0-1 PM10-2.5 )3�#�;�8<��.��38;���@ 
7,4(#8?�-*��<10'87'&�����(;��5�$'-,-5�A��0%?-1/';,�D�
�'�*' 0-14*(#8?� ��.��38;
���@ �3 BaP  Ind  DBahA  Phe  Anth 0-1 Fluor AE 
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%���)3� 4.52 /';,A�� PAHs .'}B_' PM10-2.5 )3�#�;�8<A>�'3�>]dd~�(�175' 04�����*4 0-1 
��.��38;���@#�;D��FB��;� 

/';,5� PAHs (�175' 
mean (min w max) 

��.��38;���@ 
mean (min w max) 

04�����*4
mean (min w max) 

Phe 0.53 (nd-1.73) 0.24 (0.15-0.35) 0.90 (nd-2.10) 
Anth 0.81 (0.96-1.57) 0.14 (0.11-0.21) 0.78 (nd-2.12) 
Fluor 0.85 (nd-0.39) 0.10 (0.05-0.18) 1.27 (nd-2.08) 
Pyr 0.25 (nd-0.36) 0.03 (0.02-0.05) 0.23 (0.11-0.37) 
BaA nd 0.07 (0.04-0.12) nd 
Chry nd 0.04 (0.03-0.07) nd 
BbF nd 0.09 (0.05-0.13) nd 
BkF nd 0.05 (nd-0.14) nd 
BaP nd 0.13 (nd-0.29) nd 
Ind 0.31 (nd-2.15) 0.12 (0.05-0.17) nd 

DBahA nd 0.08 (nd-0.29) nd 
BghiP 0.11 (nd-0.77) 0.08 (0.04-0.11) nd 

Total PAHs 2.86 (0.32-6.23) 1.19 (0.92-1.80) 3.18 (0.11-5.71) 

PAH-profiles 5�}B_' PM10-2.5 #�;�8<(�175' ����*4 0-1 ��.��38;���@ �3	?��U-3�4 total 
pPAHs  2.86 ng/m3 3.18 ng/m3 0-1 1.19 ng/m3 %��-+�,*# 7,4/';,)3�(#8��)*$ 3 #�;�8< 	
� Phe  
Anth  Fluor  0-1 Pyr c���2v'A�� PAHs )3��380�7���%;� 3-4 8 7,4(#8?�#�;�8<(�175'�3	?�
�4E?.'/?8�,348�*# 0���*4 0-1�3	?�AE�8?� ��.��38;���@ 

�����������/';, �(
�������/';,0-12�;��<A�� PAHs .'}B_' PM2.5 0-1 PM10-2.5  
(#8?�)3�#�;�8<(�175' 04�����*4 0-1��.��38;���@ �3/';,A�� pPAHs )3��D�
�'�*' 0%?�32�;��<
)3�0%�%?��*'7,4(#8?�#�;�8< 04�����*40-1(�175' �3	?�]�?0%�%?��*' 0-1�3	?�AE�8?� 
#�;�8<��.��38;���@ ��
��'+�2�;��<5� PAHs 7,4�8�.'}B_' PM2.5 0-1 PM10-2.5  )3�],&�����������
	�*$'3$]2�2�34#�)34#�*#�'8;�*45�ME&�
�'(#8?� A�� PAHs .'}B_' PM10-2.5 �4E?.'/?8)3�	-&�4	-��*#
��������5� Oanh 0-1	<1 (2000) )3�%�8�8*,.'2�1�)�])4�3	?��)?��*# 12.79 ng/m3 0-1
��������5� Omar 0-1	<1 (2002) )3�%�8�8*,.'�5%��
�5�2�1�)����-�c34 �3	?��)?��*# 
6.28±4.35  ng/m3 ,*%���A�B2)3� 4.53 c��0A,	?��U-3�45� PAHs 7,4�8�.'}B_'/';,%?�V .'
D-�4V 2�1�)� 
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%���)3� 4.53 Total PAHs (ng/m3) .'}B_' )3������.'2�1�)�%?�V 

2�1�)� 	8���5&�5&' 
(ng/m3)

-*��<1}B_' �141�8-�)3����#
(/*�87�)

�&��;

Urban sites, Thailand 12.79 TSP 24 Oanh 0-1	<1, 2000 
Urban sites, China 170w490 TSP 24 Simoneit 0-1	<1, 1991 
Urban Malaysia 6.28±4.35 PM10 24 Omar 0-1	<1., 2002 
Urban sites, Malaysia 7 and 9 TSP 24 Fang 0-1	<1, 1999 

Urban Mumbai, India 24.5 and 38.8 PM10 72 Kulkarni 0-1 
Venkataraman, 2000 

Urban Heraclion, 
Island of Crete, Greece 

21.4w59.0 TSP 12w24 Gogou 0-1	<1, 1996 

Urban Los Angeles, USA 0.02w0.18 TSP 24 Simoneit, 1984 
Urban sites, Italy 35.14-72.41 PM10 24 Caricchia0-1	<1, 1999 
Rural Finocalia, 
Island of Crete, Greece 

0.2w2.0 TSP 20w24 Gogou 0-1	<1, 1996 

Rural Malaysia 0.30 ±0.15 PM10 48 Omar 0-1	<1., 2002 

Roadsides, Hong Kong 41.75 
54.72 

PM2.5 

PM10 
24 Guo 0-1	<1, 2003 

Roadsides, Bangkok 7.67-39.64 
1.19-3.18 

PM2.5 

PM10-2.5 
24 ��������'3$ 

D��4�D%B )3��� Omar 0-1	<1, 2002 
 

4.7.2 	
�GH	I
	
�	��J
!�K����QN^� PM2.5 0�� PM10-2.5 �
�0���K��R
		K�L��6N�N��� 
}B_'-1�� PM2.5 0-1 PM10-2.5 )3�],&����������������1��4%*8.'0'8%*$U���*#>''

AB5B�8;) (,*�F;#�4.'D*85&� 4.6.2) '+���8;�	��1D@D�/';,0-12�;��<A�� PAHs 7,4�	�
�� 
GC/MS c��M-���8;�	��1D@A����>0A,�2v' PAH profile .'}B_' PM2.5 0-1 PM10-2.5  ,*'3$

4.7.2.1 /��0�� ��
16
� PAHs S�QN^� PM2.5 
M-�������������1��4%*85� PAHs .'}B_' PM2.5 %��0'8%*$U���*#>''

AB5B�8;)#�;�8<�B)4�'�#^�A;�; A����0A,�2v' PAHs profile .'}B_')3�%�8�(#.'0%?-18*'5�
A*2,�D@)3����#%*8�4?� ,*=�()3� 4.66 (�)-(/)
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=�()3� 4.66 PAHs Profile .'}B_' PM2.5 8*'�*')�@ (�) �*	�� (5) (BF (	) (|D*A#,3 () �B��@ (�)
�A��@ (U) 0-1 ��);%4@ (/)
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(�)

(U)

(/)
=�()3� 4.66 (%?�) PAHs Profile .'}B_' PM2.5 8*'�*')�@ (�) �*	�� (5) (BF (	) (|D*A#,3 () �B��@ 

(�) �A��@ (U) 0-1 ��);%4@ (/)

���=�()3� 4.66 0A, PAH-profiles .'}B_' PM2.5 )3��141)�%?�V .' 1 A*2,�D@ �1D8?�
8*'�*')�@>�8*'��);%4@ (#8?�.'0%?-18*')3�)+�������#%*8�4?� PAH profile )3�(#.'0%?-1�141)�
)3�D?����>'' �3-*��<1)3�	-&�4	-��*' �30'87'&�����(;��5�$'--,- )3�A�,	-&��*' A+�D�*#
%*8�4?�}B_')3��141 75 ��%� 5�8*'(|D*A#,3]�?A����>'+��A'�],&�'
������35&�5*,5&�)�
��10A]dd~�5<1)3�)+����8;�	��1D@,&84 GC/MS ��)+�.D&�A34%*8�4?�)3�8;�	��1D@]2 /';,5� PAHs 
)3�(#�2v'D-*�0-1�32�;��<AE.'}B_' PM2.5 ],&0�? BkF   BaP  Ind  DBahA  0-1 BghiP c���*,�2v' 
PAHs )3��3�+�'8'8�17���%;� 5 8 c��.D&M-A�,	-&��*# �������� PM2.5 %��0'8>'' 
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��
���2�34#�)34#�1D8?�2�;��< PAHs /';,%?�V )3��141D?����>'')*$ 4 �141 (#8?� 
(#8?� )3��141'&�4�8?� 5 ��%����>'' �3	?�0'87'&�5�2�;��< PAHs )3�(#AE�8?�)3��141 75 150 
0-1 225 ��%� (�D�'],&/*,.'8*'�A��@0-1��);%4@) 0-1)3��141 75  150 0-1 225 ��%� �32�;��<5� 
PAHs 7,4�8�.�-&�	34�*' 7,4 total PAHs �U-3�4)3��141'&�4�8?� 5 ��%� 75  150 0-1 225 ��%� �3
	?��)?��*# 6.85  4.79   4.42  0-1 4.4 ng/m3 %��-+�,*# 7,4��
���)34#����141'&�4�8?� 5 ��%� )3�
�141 75  150  0-1 225 ��%� %�3���-,-�)?��*# 29.98   35.5  0-1 35.7% %��-+�,*# c���3	?�AE
�8?���
���2�34#�)34#�*#2�;��<	8���5&�5&'5�}B_')3�-,-2�1��< 20.62% >� 25.64%  A�B28?�)*$ 
3 �141 �30'87'&�	8���5&�5&'-,-%���141)�7,4�U(�1)3�'&�4�8?� 5 ��%�]24*)3��141 75 
��%� 0A,8?�A�� pPAHs ���#�;�8<�;�>''��1��4�5&���4*#�;�8<)3�D?����>'' 0-1(#8?���;��
�3	8���5&�5&'	)3�%*$0%?�141 75 ��%�5�$']2 �������������
��'+� total PAHs �U-3�4)3��141'&�4�8?� 
5 ��%� ���2�34#�)34#�*#�����1��4%��0'8>'' (#8?�)3��141'&�4�8?� 5 ��%� )3�A8'�#^�A;�;�3
	8���5&�5&'�U-3�4�8�.�-&�	34�*##�;�8< ��. ��38;���@ c���3	?��)?��*# 7.67 ng/m3 �'
�������
��
(;���<�7	�A�&�>''(#8?��3-*��<1	-&�4	-��*'	
��3��	��AE 1 }��>'' 0-1���>]dd~� 
BTS 2�,	�?��/?������#�A?8' 

4.7.2.2 /��0�� ��
16
� PAHs S�QN^� PM10-2.5 
M-�������������1��4%*85� PAHs .'}B_' PM2.5 %��0'8%*$U���*#>''

AB5B�8;)#�;�8<�B)4�'�#^�A;�; A����0A,�2v' PAHs profile .'}B_')3�%�8�(#.'0%?-18*'5�
A*2,�D@)3����#%*8�4?� ,*=�()3� 4.67 (�)-(/)

(�)

=�()3� 4.67 PAHs Profile .'}B_' PM10-2.5 8*'�*')�@ (�) �*	�� (5) (BF (	) (|D*A#,3 () �B��@ (�)
�A��@ (U) 0-1 ��);%4@ (/)
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(/)
=�()3� 4.67 (%?�) PAHs Profile .'}B_' PM10-2.5 8*'�*')�@ (�) �*	�� (5) (BF (	) (|D*A#,3 () �B��@ (�)

�A��@ (U) 0-1 ��);%4@ (/)

=�()3� 4.67 0A, PAH-profiles .'}B_' PM10-2.5 )3��141)�%?�V .'8*'�*')�@ w 8*'
��);%4@ (#8?�.'0%?-18*')3�)+�������#%*8�4?� PAHs profile )3�8;�	��1D@],&)3��141)�%?�V '*$' �3
-*��<1)3�	-&�4	-��*' �30'87'&�����(;��5�$'--,-5� PAHs 0%?-1/';,A�,	-&��*' (4��8&'.'
#�8*' �/?' �*	�� (|D*A#,3 �B��@ 0-1��);%4@ )3� PAHs #�/';,�30'87'&�����2-3�4'02-)3�
0%�%?��*') A+�D�*#/';,5� PAHs )3�(#.' PM10-2.5  �2v'D-*�'*$'],&0�? Phe  Anth  Fluor  BaP  
BbF  0-1 DBahA c��.D&M-)3�	-&�4	-��*'�*#��������%��0'8>'' .'}B_'/';,�,348�*' 

��
��(;���<�	?��U-3�4 total PAHs .'}B_' PM10-2.5 )3��141'&�4�8?� 5 ��%� 75  150  0-1 225 
��%� c���3	?��)?��*# 0.65   0.61  0.53 0-1 0.65 ng/m3 %��-+�,*# M-)3�],&/3$.D&�D�'8?� ]�?(#
0'87'&����-,-5�A�� PAHs ��
���141)�D?����>''�(;��5�$' c��0%�%?����M-5�2�;��<
	8���5&�5&'}B_' PM10-2.5 0-1 PAHs .' PM2.5 

�����������}B_')*$ 2 /';, (#8?�A�� PAHs )3����1�*#}B_'-1��)3����*#4�'(�D'1 �3
	8����3�485&��*#}B_'5'�, PM2.5 ����8?�}B_' PM10-2.5 �'
�����(#8?�A�� pPAHs .'}B_' PM2.5 
-,- ��
���141)��(;��5�$' 0-1A�,	-&��*#0'87'&�����2-3�4'02-5�2�;��< PM2.5 ,&84 0%?
�-*#]�?(#0'87'&�.'}B_' PM10-2.5 �'
�����A�� PAHs .'}B_' PM10-2.5 ���]�?],&�������������
�(34�4?��,348 �����������'3$(#8?�/';, PAHs )3��37��-�B-%�+�V (#���.'}B_' PM10-2.5 0%?]�?(#
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.'}B_' PM2.5 �/?' Phe  Anth  Fluor  0-1 Pyr  c��A�,	-&��*#��������5� Schnelle 0-1	<1 
(1995) c������������1��4%*85� PAHs .'}B_'-1��.'#��4����=�4'����	�� .' Naila )�
.%&5��4���*''3 7,4./& High-volume sampler %?��*# Andersen PM10 Sampler (HVS) )3��*%�����
]D-����� 1.13 m3/min  0-1)+����8;�	��1D@ PAHs 22 /';, .'}B_'5'�,%?�V 	
� <0.49  0.49-
0.95   0.95-1.5   1.5-3.0   3.0-7.2 0-1 7.2-10 ]�	��' (#8?�����8?��&�4-1 50 5� PAHs �4E?.'
}B_'5'�,�-���8?� 0.49 0-1����8?��&�4-1 85 5� PAHs �4E?.'}B_'5'�,�-���8?� 1.5 0-1(#8?� A�� 
PAHs /';,%*$0%? Phe  Anth  Fluor 0-1 Pyr  	8���5&�5&'�1AE5�$'��
��5'�,5�}B_'.D ?̂5�$' Guo 
0-1	<1 (2003)  %�8�8*, PAHs 16 /';, .'}B_' PM2.5 0-1 PM10 .'��
��?�� .'�5%(
$')3�
�����D'�0'?' 0-1(
$')3��8� (#8?� ratio 5� PAHs .' PM2.5/PM10 .'(
$')3������D'�0'?' �3	?� 
ratio 0.76 -0.84  0-1.'(
$')3��8��3	?� ratio 0.72 w 0.79 0A,8?� PAHs )3�,E,c*#.'}B_'-1��)3��3
5'�,�-���8?� 2.5 ]�	��' �32�;��<����8?� }B_')3��35'�, 2.5 w 10 ]�	��' ��
��(;���<����
��������	�*$'3$(#8?� �3(#8?� ratio 5� pPAHs .' PM2.5/PM10 )3��141'&�4�8?� 5 ��%� 75  150  
0-1 225 ��%� �)?��*# 0.91 0.89  0.89  0-1 0.87 0A,8?� pPAHs �������������3�485&��*#}B_' 
PM2.5 ����8?� PM10-2.5 

4.7.3 ��
�6K�.K�X�����O
� ��
1��
�������� PAHs S�QN^�	K� ��
1QN^������ 
	?�	8���5&�5&'�8�5� PAHs 12  /';, ],&0�? anthracene phenanthrene fluoranthene 

pyrene benzo(a)anthracene chrysene benzo(b)fluoranthene benzo(k)fluoranthene benzo(a)pyrene  
indeno(1,2,3-cd)pyrene  dibenz(a,h)anthracene  benzo(g,h,i)pyrylene  )3�8;�	��1D@7,4 GC/MS ],&
'+���D�	8��A*�(*'F@�*#	8���5&�5&'}B_'-1��5'�,%?�V PM2.5 PM10-2.5 0-1 PM10 7,4],&
	*,�-
��5&��E-)3����##�;�8< ��.��38;���@0-1#�;�8<�B)4�'�#^�A;�; ��8;�	��1D@	8��A*�(*'F@
�'
����� �1D8?����8;�	��1D@A�� PAHs ,&84 GC/MS %*8�4?�5�}B_')3�'+���A�*,0-18;�	��1D@
�2v'/B,0�� c��./&2�;��%�AB,)&�45�A��A�*,�?�'U3,�5&� GC/MS )3� 100 µl ��(;���<�0-&8�D�'8?� 
����2v'�(��1%*8�4?�}B_'�32�;��<'&�4 ���2v'���4��)3��1(#A���-B?�'3$ )3��32�;��<'&�4],& ��
2�*#�)	';	���8;�	��1D@.D�? 7,42�*#2�;��%�A��%*8�4?���� 100 µl .D&�2v' 50 µl ()3����##�;�8< 
��.��38;���@0-1#�;�8<�B)4�'�#^�A;�;) c��A����>8;�	��1D@(# PAHs /';,%?�V ���5�$' ��
	*,�-
��5&��E-�U(�1)3����##�;�8< ��.��38;���@0-1#�;�8<�B)4�'�#^�A;�; M-	8���5&�5&'5� 
PAHs .'%*8�4?�}B_'0-1 2�;��<}B_'5'�,%?�V 0A,.'%���)3� 4.54 0-1���d0-1=�()3� 4.68 
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%���)3� 4.54 	8���5&�5&'�8�5� PAHs 12 /';, .' PM2.5 PM10-2.5 0-1 PM10 

(
$')3�

Total concentration 
of 12 PAHs .' 
PM2.5 (ng/m3) 

Total concentration 
of 12 PAHs .' 
PM10-2.5 (ng/m3)

Total 
concentration of 

12 PAHs .' PM10 

(ng/m3)

}B_'
PM2.5 

(µg/m3)

}B_'
PM10-2.5 
(µg/m3)

}B_'
PM10

(µg/m3)
8*')3� 1 �#^�A;�; '&�4�8?� 5 ��%� 3.72 0.64 4.36 46.63 28.11 74.74 
8*')3� 2 �#^�A;�; '&�4�8?� 5 ��%� 8.21 0.70 8.91 67.46 39.31 106.77 
8*')3� 3 �#^�A;�; '&�4�8?� 5 ��%� 4.56 0.42 4.98 42.38 23.89 66.28 
8*')3� 4 �#^�A;�; '&�4�8?� 5 ��%� 5.68 0.59 6.27 48.05 31.17 79.22 
8*')3� 5 �#^�A;�; '&�4�8?� 5 ��%� 6.27 0.63 6.90 53.24 40.50 93.73 
8*')3� 6 �#^�A;�; '&�4�8?� 5 ��%� 9.10 0.57 9.67 78.85 34.78 113.63 
8*')3� 7 �#^�A;�; '&�4�8?� 5 ��%� 7.56 1.08 8.63 57.23 39.45 96.67 
8*')3� 1 �#^�A;�; 75 ��%� 4.56 0.53 5.08 36.50 17.65 54.15 
8*')3� 2 �#^�A;�; 75 ��%� 5.55 0.76 6.31 41.80 30.95 72.75 
8*')3� 3 �#^�A;�; 75 ��%� - 0.50 -  -  19.21 -  
8*')3� 4 �#^�A;�; 75 ��%� 5.06 0.45 5.51 58.64 27.28 85.92 
8*')3� 5 �#^�A;�; 75 ��%� 5.52 0.66 6.18 45.20 28.67 73.87 
8*')3� 6 �#^�A;�; 75 ��%� 4.77 0.64 5.41 46.78 20.09 66.87 
8*')3� 7 �#^�A;�; 75 ��%� 4.06 0.75 4.81 39.05 22.86 61.90 
8*')3� 1 �#^�A;�; 150 ��%� 2.54 0.56 3.10 31.64 15.55 47.19 
8*')3� 2 �#^�A;�; 150 ��%� 6.08 0.32 6.40 45.21 25.24 70.44 
8*')3� 3 �#^�A;�; 150 ��%� 3.88 0.38 4.26 29.83 22.51 52.35 
8*')3� 4 �#^�A;�; 150 ��%� 4.70 0.79 5.49 52.93 35.83 88.76 
8*')3� 5 �#^�A;�; 150 ��%� 5.19 0.52 5.71 48.72 31.31 80.03 
8*')3� 6 �#^�A;�; 150 ��%� 4.85 0.56 5.40 43.43 22.58 66.01 
8*')3� 7 �#^�A;�; 150 ��%� 4.02 0.54 4.56 40.70 26.30 67.00 
8*')3� 1 �#^�A;�; 225 ��%� 2.33 0.31 2.64 30.26 15.67 45.92 
8*')3� 2 �#^�A;�; 225 ��%� 3.69 0.75 4.44 42.47 30.06 72.53 
8*')3� 3 �#^�A;�; 225 ��%� 4.93 0.43 5.36 34.76 20.56 55.32 
8*')3� 4 �#^�A;�; 225 ��%� 4.63 0.97 5.60 60.44 42.50 102.94 
8*')3� 5 �#^�A;�; 225 ��%� 5.12 0.75 5.86 52.88 28.26 81.14 
8*')3� 6 �#^�A;�; 225 ��%� 5.11 0.63 5.73 46.66 23.93 70.59 
8*')3� 7 �#^�A;�; 225 ��%� 5.41 0.82 6.23 36.53 23.20 59.73 
8*')3� 1 ��.��38;���@ 6.94 1.01 7.95 74.46 60.55 135.00 
8*')3� 2 ��.��38;���@ 6.94 1.30 8.24 69.59 68.61 138.21 
8*')3� 3 ��.��38;���@ 6.30 0.99 7.29 65.92 51.42 117.34 
8*')3� 4 ��.��38;���@ 0.92 7.22 8.14 70.69 52.00 122.70 
8*')3� 5 ��.��38;���@ 1.80 12.76 14.56 101.03 83.55 184.58 
8*')3� 6 ��.��38;���@ 0.96 6.11 7.07 62.02 49.50 111.52 
8*')3� 7 ��.��38;���@ 1.32 7.39 8.71 70.42 58.82 129.24 

D��4�D%B : - �35&�5*,5&�)���10A]dd~�5<1)3�)+����8;�	��1D@,&84 GC/MS 
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(	)
=�()3� 4.68 	8��A*�(*'F@�1D8?�	8���5&�5&'�8�5� PAHs 12 /';, �*#	8���5&�5&'}B_'-1�� 

���=�( 4.68 (�) 0A,	8��A*�(*'F@�1D8?�	8���5&�5&' pPAHs .'}B_' PM2.5 �*# 
	8���5&�5&'}B_' PM2.5 c��],&	?� R2 �)?��*# 0.778 0A,>� 2�;��<	8���5&�5&'�8�5� PAHs .'
}B_' PM2.5  �3	8��A*�(*'F@�*#	8���5&�5&'}B_' PM2.5 .')+�'��,348�*' 	8���5&�5&'5� PAHs .'
PM10-2.5 �3	8��A*�(*'F@�*#	8���5&�5&'}B_' PM10-2.5 )3�	?� R2 �)?��*# 0.761 (,*=�( 4.80 (5)) 0-1 
	8���5&�5&'5� PAHs .'PM10 �3	8��A*�(*'F@�*#	8���5&�5&'}B_' PM10 )3�	?� R2 �)?��*# 0.7677 
(,*=�( 4.68 (	))  

�������������
���2�34#�)34#2�;��<	8���5&�5&'�8�5� pPAHs .'}B_' PM2.5 %?� 	8��
�5&�5&'�8�5� pPAHs .'}B_' PM10 (#8?��3	?��U-3�4 0.88  0A,8?� PAHs .'}B_'-1�����1�*#}B_'
)3��35'�,�-���8?� 2.5 ]�	��' ����8?� }B_')3��35'�, 2.5 w 10 ]�	��' c��(#8?��3A*,A?8'
A�,	-&��*#��������5� Guo 0-1	<1 (2003)  c��)+���������	8���5&�5&'5�A�� PAHs 16 
/';, .'%*8�4?�}B_'-1��5'�,�-���8?� 2.5 ]�	��' (PM2.5) 0-1�-���8?� 10 ]�	��' (PM10) .'
��
��?��.'/?8|,ED'�8 �1D8?��,
�'(|��;��4' 2� 2000 >��,
�'�3'�	� 2� 2001 0-1|,E�&�' 
.'�,
�'�;>B'�4' >��,
�'A;D�	� 2� 20017,4)+�������#%*8�4?�)3� Hung Hom c���2v'%*80)'
(
$')3�)3��3�����D'�0'?' 0-1)3� Kwun Tony �2v'%*80)'(
$')3��8� (#8?�(
$')3� Hung Hom �3
A*,A?8'2�;��<	8���5&�5&' PAHs .' PM2.5 %?�	8���5&�5&' pPAHs .' PM10 0.76 -0.84   0-1 
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(
$')3� Kwun Tony �3A*,A?8'2�;��<	8���5&�5&' pPAHs .' PM2.5 %?�	8���5&�5&' pPAHs .' 
PM10�3A*,A?8'2�;��<	8���5&�5&' pPAHs .' PM2.5 %?�	8���5&�5&' pPAHs .' PM10 0.72 w 0.79 
0A,8?� PAHs .'}B_'-1�����1�*#}B_')3��35'�,�-���8?� 2.5 ]�	��' ����8?� }B_')3��35'�,�-��
�8?� 10 ]�	��' 0%?����8?� 2.5 ]�	��' 

4.7.4 ��
�6K�.K�X�����O
��
����������� PAHs ����O
�	
��	_��K��!O
�0�� on-line 0�� off-line 
���D�	8��A*�(*'F@�1D8?��	�
�� PAS2000CE �*#���8;�	��1D@7,4 GC/MS PAHs )3�

%�8�8*,],&)*$ 2 8;F3 �4E?#'(
$'e�'5����%�8�8*,)3�0%�%?��*' 7,4�	�
�� PAS2000CE A����>
%�8�8*,	8���5&�5&'�8�5� pPAHs )3��35'�,2�1��< 1 ]�	��' 0-1%�8�8*, < �8-���;)3�)+�
������#%*8�4?� 0%?�35&��A34	
�]�?A����#��/';,0-12�;��<A�� PAHs 0%?-1/';,],&A?8'���
8;�	��1D@)��	�35� PAHs 16 /';, �2v']2%��8;F3��%�e�'5� US. EPA. c��A����>)��#/';,
0-12�;��<)3�0'?''�' 0%?�35&��A34	
� %�8�8*,/';,],&'&�4�8?�0-1./&�8-�.'���8;�	��1D@'�' 
0-14B?4�� ���	8��A*�(*'F@5�	?�	8���5&�5&'5� PAHs �1D8?�������#%*8�4?�7,4 PAS 0-1 
8;�	��1D@	8���5&�5&'�8�5� PAHs 12 /';,.'}B_'5'�,%?�V A����>'+�	8��A*�(*'F@)3�],&���
8;F3)*$A��(
��	�,	1�'2�;��<5� PAHs /';,%?�V .'#�;�8<)3�]�?],&)+�������#}B_']28;�	��1D@
%?�]2 �����������D�	8��A*�(*'F@7,4 	?�	8���5&�5&'�8�5� PAHs 12 /';,.'}B_'5'�,%?�V 
],&0�? PM2.5  PM10-2.5 PM10 )3�],&)+�������#%*8�4?�#�;�8< ��.��38;���@ 0-1#�;�8<�B)4�'�#^�A;�; 
.'/?8�8-��,348�*#���%�8�8*,0## on-line 7,4./& PAS2000CE ],&'+���8;�	��1D@	8��A*�(*'F@
5� PAHs )3�%�8�8*,],&)*$ 2 8;F3 c��M-���8;�	��1D@7,4 GC/MS 0-1)3�%�8�8*,7,4 PAS2000CE 
0A,.'%���)3� 4.53 

 

%���)3� 4.55 	8���5&�5&'�8�5� PAHs 12 /';, .' PM2.5 PM10-2.5 0-1 PM10 �*#	8���5&�5&'�8�)3�
%�8�8*,7,4 PAS2000CE 

 

(
$')3�

Total concentration of 
12 pPAHs .' PM2.5 

(ng/m3)

Total concentration 
of 12 pPAHs .' 
PM10-2.5 (ng/m3)

Total concentration of 
12 pPAHs .' PM10 

(ng/m3)
PAS2000CE  

Output (ng/m3)
8*')3� 1 �#^�A;�; '&�4�8?� 5 ��%� 3.72 0.64 4.36 139 
8*')3� 2 �#^�A;�; '&�4�8?� 5 ��%� 8.21 0.70 8.91 139 
8*')3� 3 �#^�A;�; '&�4�8?� 5 ��%� 4.56 0.42 4.98 71 
8*')3� 4 �#^�A;�; '&�4�8?� 5 ��%� 5.68 0.59 6.27 60 
8*')3� 5 �#^�A;�; '&�4�8?� 5 ��%� 6.27 0.63 6.90 54 
8*')3� 6 �#^�A;�; '&�4�8?� 5 ��%� 9.10 0.57 9.67 107 
8*')3� 7 �#^�A;�; '&�4�8?� 5 ��%� 7.56 1.08 8.63 81 
8*')3� 1 �#^�A;�; 75 ��%� 4.56 0.53 5.08 56 
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%���)3� 4.55 (%?�) 	8���5&�5&'�8�5� PAHs 12 /';, .' PM2.5 PM10-2.5 0-1 PM10 �*#	8���5&�5&'
�8�)3�%�8�8*,7,4 PAS2000CE 

 

(
$')3�

Total concentration of 
12 pPAHs .' PM2.5 

(ng/m3)

Total concentration 
of 12 pPAHs .' 
PM10-2.5 (ng/m3)

Total concentration of 
12 pPAHs .' PM10

(ng/m3)
PAS2000CE  

Output (ng/m3)
8*')3� 2 �#^�A;�; 75 ��%� 5.55 0.76 6.31 74 
8*')3� 3 �#^�A;�; 75 ��%� - 0.50 -  78 
8*')3� 4 �#^�A;�; 75 ��%� 5.06 0.45 5.51 46 
8*')3� 5 �#^�A;�; 75 ��%� 5.52 0.66 6.18 33 
8*')3� 6 �#^�A;�; 75 ��%� 4.77 0.64 5.41 56 
8*')3� 7 �#^�A;�; 75 ��%� 4.06 0.75 4.81 35 
8*')3� 1 �#^�A;�; 150 ��%� 2.54 0.56 3.10 23 
8*')3� 2 �#^�A;�; 150 ��%� 6.08 0.32 6.40 43 
8*')3� 3 �#^�A;�; 150 ��%� 3.88 0.38 4.26 54 
8*')3� 4 �#^�A;�; 150 ��%� 4.70 0.79 5.49 25 
8*')3� 5 �#^�A;�; 150 ��%� 5.19 0.52 5.71 20 
8*')3� 6 �#^�A;�; 150 ��%� 4.85 0.56 5.40 28 
8*')3� 7 �#^�A;�; 150 ��%� 4.02 0.54 4.56 14 
8*')3� 1 �#^�A;�; 225 ��%� 2.33 0.31 2.64 29 
8*')3� 2 �#^�A;�; 225 ��%� 3.69 0.75 4.44 45 
8*')3� 3 �#^�A;�; 225 ��%� 4.93 0.43 5.36 60 
8*')3� 4 �#^�A;�; 225 ��%� 4.63 0.97 5.60 31 
8*')3� 5 �#^�A;�; 225 ��%� 5.12 0.75 5.86 25 
8*')3� 6 �#^�A;�; 225 ��%� 5.11 0.63 5.73 41 
8*')3� 7 �#^�A;�; 225 ��%� 5.41 0.82 6.23 18 
8*')3� 1 ��.��38;���@ 6.94 1.01 7.95 324 
8*')3� 2 ��.��38;���@ 6.94 1.30 8.24 290 
8*')3� 3 ��.��38;���@ 6.30 0.99 7.29 346 
8*')3� 4 ��.��38;���@ 7.22 0.92 8.14 282 
8*')3� 5 ��.��38;���@ 12.76 1.80 14.56 470 
8*')3� 6 ��.��38;���@ 6.11 0.96 7.07 304 
8*')3� 7 ��.��38;���@ 7.39 1.32 8.71 300 
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(	)
=�()3� 4.69 	8��A*�(*'F@�1D8?�	8���5&�5&'�8�5� PAHs  12 /';, �*#	?��U-3�4	8���5&�5&'

�8�5� pPAHs )3�%�8�8*,7,4 PAS2000CE  
 
��
��(;���<�	8���5&�5&'5� PAHs 12 /';, D-*�)3�(#.'}B_' PM2.5 PM10-2.5 0-1 PM10 

�*#	?�	8���5&�5&'�U-3�45� pPAHs 7,4�8�)3�%�8�8*,7,4�	�
�� PAS2000CE  ,*=�( 4.69 (�)
(5)(	) (#8?��3	?�A*�2�1A;)F;N.'���%*,A;'.� D�
� R2 �)?��*# 0.482  0.6088  0-1 0.5383 
%��-+�,*# c����
���2�34#�)34#�*#�'�����5� Agnesod 0-1	<1 (1996) )3������ pPAHs  .'�5%
��
�2�1�)��;%�-3 7,4�2�34#�)34#�1D8?��	�
�� PAS (on-line)  0-1 PAHs )3�8;�	��1D@���}B_' 
PM10 )3����#7,4�	�
�� TEOM 7,4./&�*%�����]D-�����0## low flow 15 %*8�4?� 7,4���#
%*8�4?� 24 /*�87� 0-1 high flow 17 %*8�4?�7,4���#%*8�4?� 3 /*�87��1D8?�/?8�8-� 08.00'.- 
11.00 '. 0-1 11.00'-14.00 '. (#8?��3	8��A*�(*'F@�1D8?����%�8�8*, pPAHs ,&84 PAS �*# 
low flow 0-1 high flow �3	?��)?��*# 0.78 0-1 0.82 %��-+�,*# ��������5� Chetwittayachan 
(2002) )3������ pPAHs ,&84 PAS 0-1 PAHs .'%*8�4?�}B_'-1�� (#8?��3	8��A*�(*'F@�1D8?�
������#%*8�4?�}B_'��8;�	��1D@�	�3 �*#���%�8�8*,7,4�	�
�� PAS �3	8��A*�(*'F@ �3	?� R2 �)?��*# 
0.723 A+�D�*#��������.'2�1�)�])4 0-1 �3	?� R2 �)?��*# 0.3602 A+�D�*#M-��������.'2�1�)�
3̂�2B_' c��.' 3̂�2B_'],&	?�	?�'5&�%�+� �'
�����/?8�141�8-�.'������#%*8�4?��3}'%� 0-1��
��%*,
5&��E-8*')3��3}'%�(#8?��3	8��A*�(*'F@,35�$'7,4�3	?� R2 �)?��*# 0.723  (#8?� �����������'3$�3
	8��A*�(*'F@�*'.'�1,*#2�'�-�0-10%�%?������������5&�%&' �'
�������������5&�%&'
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%�8�8*,�2�34#�)34#/';, pPAHs 10 /';, 0-1%�8�8*,.'�5%��
� A?8'��������'3$���#}B_'5'�, 
2.5 0-1 2.5 w 10 µm �)?�'*$' 0-1%�8,8*,	8���5&�5&'�8�5� 12 pPAHs #�;�8<(
$')3��;�>'' 
0-1.'/?8�8-�)3�������2v'/?8|,E}' 0-1���������#%*8�4?�,&84/B,�B2��<@ personal air sample 
0-1 cascade impactor (#8?�2�;��<5�}B_')3�],&	?�'5&�'&�4��� ����14��)3��1'+���
�2�34#�)34#�*# PAHs )3�%�8�8*,7,4�	�
�� PAS 

���M-	8��A*�(*'F@)3�],&(#8?� PAS2000CE A����>%�8�8*, pPAHs ],&.'}B_'5'�,
�-���8?� 1 µm c���2v'}B_')3���;,�������M�]D�&���4�'(�D'1�2v'D-*� 0-1A����>%�8�8*, PAHs 
)3��380�7���%;� 4 8 D�
�����8?� 4 85�$']2 ��)+�.D&	8���5&�5&')3�%�8�8*,,&84],&��� 
PAS2000CE �3	8���5&�5&'����8?� PAHs )3�8;�	��1D@],&���}B_')3�8;�	��1D@)��	�3 ,&84 GC/MS 
c��8;�	��1D@�U(�1/';,0-12�;��<)3�],&�+�D',%����%�e�'5� EPA c��2�1��#,&84 12 /';,
5� PAHs ��� 16 /';, 0-1	?�)3�],&������%�8�8*,7,4 PAS �3	?�����8?�2�1��< 15 �)?� 5� 
PAHs �8�)3�],&������8;�	��1D@�	�3 c��A�,	-&��*# Chetwittayachan (2002) )3�(#8?�	?�)3�],&���
���%�8�8*,7,4 PAS �3	?�����8?�2�1��< 10 �)?� c��.�-&�	34�*' )*$'3$�'
������	�
�� PAS 
%�8�8*,A�� PAHs],&D-�4/';,0-1D-�4�-B?� �*'],&0�? Phenanthrene Anthracene Pyrene 
Benzo(a)anthracene Chrysene Benzfluoranthene Benzo(a)pyrene Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene Benzo(g,h,i)pyrylene Methylphenanthrene isomer  C2-alklphenanthrene 
isomers  Methylpyrene isomers  CoroneneC2-alkylpyrene isomer Methylbenz(a)anthracene 
isomers Benzo(e)pyrene Perylene Graphite Methylbenzofluoranthene isomers (EcoChem 
Analytics, 1999) c�����A?M-%?�	?�	8��A*�(*'F@��
���2�34#�)34#�1D8?����8*,7,4 PAS �*#���
8;�	��1D@)��	�35� PAHs  



����� 5
��	
��������� ���
����� ������������� 

5.1 ��	
��������� 
����������	
����������������������������������������	
���� ��! ����� ������������

#$���� pPAHs ���*����� ������������#$���� pPAHs ���*�����+�������������,���-�
.�����/�����*��� ����� ������������#$���� pPAHs ���.�����/��������*��� ����� 3 
��� �����������1��������$�#$������#/�#/� pPAHs �����-��� PAHs �������23�4�5� PM2.5 
*,� PM10-2.5 

1) ������������ ��� pPAHs ��&���'�� 
���	
���������������#$���� pPAHs ���*����� =�� ��>�����/��.�����/�����

������������?� $������������#$���� pPAHs �������@�=���$������������ �A � ��������,� 
- ��������.�����/��#$���BCCD� BTS  .���+=�� �����-3�/�������BCCD� BTS 

*,���$�����H� 2 4>I���� (H1:H2:W1:W2 = 9:9:14:14) ��� �������������� pPAHs �H��� ������-
.�����/��#$��������������BCCD� BTS $�H �/���� *,�$�����H��=���#/������� (H1:H2:W1:W2 =
0:9:14:8.6) .�������S� 0.65 *,� 0.38 �� �3�T�H4�*,�*,/�4� ���,����� *,������-�����S�������
�������� ���=��������BCCD� BTS  *,�,���-������U�., � (H1:H2:W1:W2 = 0:0:14:8.6)  ��� ����
���������� pPAHs �H��� ������-.�����/��#$��������������BCCD� BTS $�H �/���� *,�$����
�H��=���#/������� (H1:H2:W1:W2 = 0:9:14:8.6) ��� �3�,/��������3�T�H4� *,������S� 0.46 �� �3�T�H
*,/�4� ���,����������-3�/�������BCCD� BTS *,���$�����H� 2 4>I���� (H1:H2:W1:W2 =
9:9:14:14) ��� �������������� pPAHs �H��� ������-�����S��������������� ���=��������BCCD� 
BTS  *,�,���-������U�., � (H1:H2:W1:W2 = 0:0:14:8.6) .�������S� 0.69 *,� 0.83 �� �3�T�H4�
*,�*,/�4� ���,�����

- ��������.�����/������ ���U��� $�A $���������=�� � �����-3�/� �������
.�����/���U��� $�A $���������=$�� *,���$�����H� 2 4>I���� (H1:H2:W1:W2 = 9:12:27.6:27.6)  
�������#/�#/� pPAHs �H��� � �����-.�����/��#$������������� ���� $�A $����������=���
��
����
�� *,�B� ��$�����H������-3�,/����� (H1:H2:W1:W2 = 0:0:17.7:8.25) .�������S� 0.52 *,� 
0.4 �� �3�T�H4�*,�*,/�4� ���,����� *,�=�� ������-�����S��������������� ������ ���� $�
A $���������=$�� *,�B� ��$�����H�3�,/����� (H1:H2:W1:W2 = 0:0:32:32) ��� �������������� 
pPAHs �H��� � �����-.�����/��#$������������� ���� $�A $����������=�����
����
�� *,�B� ��
$�����H������-3�,/����� (H1:H2:W1:W2 = 0:0:17.7:8.25) .�������S� 0.32 *,� 0.41 �� �3�T�H4�
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*,�*,/�4� ���,����� *,������-�����S��������������� ������ ���� $�A $���������=$�� *,�
B� ��$�����H�3�,/����� (H1:H2:W1:W2 = 0:0:32:32) ���������� pPAHs B�/�����-����H��� ������-
3�/� �������.�����/���U��� $�A $���������=$�� *,���$�����H� 2 4>I���� (H1:H2:W1:W2 =
9:12:27.6:27.6) .�������S� 0.61 �� � *,���� �3�,/�������� 3�T�H4�*,�*,/�4� ���,�����

- �����������.�����/����������.�����/��#$���BCCD� BTS ��� ��������.�����/��
���� �� =�� ������-3�/�������BCCD� BTS *,���$�����H� 2 4>I���� (H1:H2:W1:W2 =
9:9:14:14)  =������-�����#/�#/�#$���� pPAHs �H��� ������-3�/� �������.�����/���U��� $�
A $���������=$�� *,���$�����H� 2 4>I���� (H1:H2:W1:W2 = 9:12:27.6:27.6)  .�������S� 0.49 
*,� 0.93 �� �3�T�H4�*,�*,/�4� ���,����� �����-.�����/��#$��������������BCCD� BTS $�H 
�/���� *,�$�����H��=���#/������� (H1:H2:W1:W2 = 0:9:14:8.6) ���������� pPAHs B�/�����-���
�H��� ������-.�����/��#$������������� ���� $�A $����������=�����
����
�� *,�B� ��$�����H�
�����-3�,/����� (H1:H2:W1:W2 = 0:0:17.7:8.25) �����S� 0.49 *,� ��� �3�,/�������� 3�T�H4�*,�
*,/�4����,����� �����-�����S��������������� ������ ���� $�A $���������=$�� *,�B� ��
$�����H�3�,/�����(H1:H2:W1:W2 = 0:0:32:32) �������#/�#/�pPAHs3�,/����� ��������-�����S�
�������������� ���=��������BCCD� BTS  *,�,���-������U�., � (H1:H2:W1:W2 = 0:0:14:8.6) ��� 2 
T�H��, 

2) ������������ ��� pPAHs ��&�����) *���'�����&���+,�-.� ���� '��
���/� �� 

���	
������������������*�����+��������#$���� pPAHs �����,���-�
.�����/�����*��� ����� =�� ���������/$��� � 5 ���� .�����/�����*,��@�=���$������������ 
��W,� $������������#$���� pPAHs *� �������$X��! =�� � ������� �����-�������� *,��@�=
���$������������ �A � ��	���*,���������,� ��W,� $������������#$���� pPAHs 

- ,���-�.�����/����������-���*��� ����� �X$ �����-��������.�����/����BCCD� 
BTS ������������ ���U��� $� *,���������,���-���U�., � B� ��W,� $������������#$�pPAHs
���*�����+�������� *� =�� �������������#$�pPAHs#
������	���*,���������,�.��
��������,���������� � 0.1 m/s �,=�������������������B��������� ��! B�/�/$� ���� ��#$����
�������� ��! �
���� ��H�*,�,�,�3�������� � ����������,������ � 0.4 m/s ���� ��#$�������
����� ��! ��� �3�,/�������� ��X�$����,�=��=��,=��������B��������������$� �� � �W,3�/�������
� ��! �����#/�#/�B� *��� ����� *,�=���	,���� 3 �,� ���� 2 T�H��, =�� �������� 150 ������S�
�/�B� �����#/�#/�#$��,=������������ 
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- ��X�$,�=��������B��������������$� �� *,�,�=��#��������� ���� ���+,������
��X�$�������������/$��� � 5 ���� ������� 75 150 *,� 225 ���� ����$���	,���� �3�,/�������� 
.�������S� 0.35  0.22 *,� 0.20 ���,����� ��X�$,�=���������������$� ��B������� ������� 75 150 
*,� 225 ���� ������ �������S� 0.65  0.45 *,� 0.4  ���,����� �$���������=�� ���������,���W,
� $ ���� �����,�,�#$���� pPAHs .�������������,������� � 0.1 m/s �������� �����,�,����
���� 225 ������X�$���������/$��� � 5 ���� �/$��� � 0.28 *,������������,������ � 0.4 m/s 
���� ��������� 75  150 *,� 225 �������������/$��� � 5 ���� ��� �3�,/��������3������	,� 

3) ������������ ��� pPAHs ��&-.� ���� '��������/� �� 3 '�� 
������������#$���� pPAHs ���.�����/��������*��� ����� 3 ��� B�/*�  

.�����/����������.�����/��#$���BCCD� BTS ��������.�����/������ �� *,������U�., � 
=�� � .�����/����� �>����*��,/$� *,��/���@�=����������W,� $������������#$���� 
pPAHs 

- 3�T�H =�� ������-3�/�������BCCD� BTS *,���$�����H� 2 4>I���� (H1:H2:W1:W2

= 9:9:14:14)  �������#/�#/��,=���H��� ������-3�/� �������.�����/���U��� $�A $���������=$�� 
*,���$�����H� 2 4>I���� (H1:H2:W1:W2 = 9:12:27.6:27.6) *,� �����U�., � (H1:H2:W1:W2 =
0:0:24:0) .�������S� 0.49 *,� 0.21  ���,�����

- 3�T�H*,/�4� =�� ������-3�/�������BCCD� BTS *,���$�����H� 2 4>I���� 
(H1:H2:W1:W2 = 9:9:14:14) *,������-3�/� �������.�����/���U��� $�A $���������=$�� *,���
$�����H� 2 4>I���� (H1:H2:W1:W2 = 9:12:27.6:27.6) �������#/�#/��,=���H��� � �����U�., � 
(H1:H2:W1:W2 = 0:0:24:0) .�������S� 0.33 *,� 0.41  ���,�����

4) �����.���23�&��'4'���� .��&���&��� pPAHs 
�����������1��������$�#$������#/�#/� pPAHs (regression  analysis of  pPAHs 

concentration) =�� � �������,X$����*���������������*�����,$� �X$��g� Backward elimination 
*,����*�����B�/�������,X$��������� 6 ���*�� (�������� 4.37 ��/� 157) �>���������W,� $���
��,����*�,������#/�#/�#$� pPAHs B�/*�  �>����#$�.�����/����� �����-#$�������@�
������#���3�? *,���������#����,�� 4 ,/$ *,��>�������$������������(B�/*�  ��������*,�
��	���,� *,������#/�*��) ��X�$���$�� ������#/�#/�#$� pPAHs ����������B�/���
*�����,$���������������� �������B�/���� =�� � �������=��g1���� ��� �������B�/����*,�� �
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���������� �� $�#/������=�� � ��X�$�������*��B� B�/������������1���������=��g1� $�����#/�
����� *� $� ��B������=�� � ��*��.�/�����=���#
�-,�,� ����$��,/$����3�T�H*,/�4� 

5) 
��&�,��� PAHs ���
��56�7	8� PM2.5 ��� PM10-2.5 
- ������������#$�4�5����*����� �����#/�#/�#$�4�5� PM2.5 *,� PM10-2.5 �����-

�������BCCD�=��.#�� *,�*���$������� ��H��� � ��.	�������1 =�� � �����#/�#/�#$�4�5� PM2.5 
��� ��H��� � 4�5� PM10-2.5 .��=�� ��������BCCD�=��.#�� *,�*���$���� �������#/�#/�#$�4�5� 
PM2.5 �H��� � ��.	�������1 1.54 *,� 1.52 �� ����,����� � ��4�5� PM10-2.5 �������BCCD�=��.#�� 
*,�*���$���� �������#/�#/��H��� � ��.	�������1 1.49 *,� 1.37 �� ����,�����

- ������������#$�4�5� PM2.5 *,� PM10-2.5 ���*�����+����������#����� =�� �4�5�
��� 2 #��� ��X�$����������������#
������#/�#/�#$�4�5����������� .��������� 75  150  *,� 
225 ���� �������#/�#/�B� *��� ����� *,�=�� �������� 75 ���������� �������#/�#/� PM2.5 
*,� PM10-2.5 ,�,������������/$��� � 5 ���� �����S� 19 *,� 29%  ���,�����

- ��� PAHs �����.�����/��.��,��,3�? ��=������-�H�#
���X�$4�5���#����,��,� 
A��� PAHs ���=�3�4�5� PM2.5 �X$ BkF  BaP  Ind   DBahA  *,� BghiP  *,�A��� PAHs ���=�3�4�5� 
PM10-2.5 �X$ Phe  Anth  Fluor  BbF  *,� DBahA   

- ������������#$���� PAHs  ����H�r����4�5�,�$$� ���*�����+��������
��#����� =�� ���� PAHs ����H�r����4�5�#��� PM2.5 ��� ������ �4�5� PM10-2.5 *,���� PAHs ���
3�4�5� PM2.5 ,�,� ��X�$�������� ���������=���#
� *� B� =�*��.�/���������3�4�5� PM10-2.5 

- �����-�����#/�#/� PAHs ��� ���������=��g1��������#/�#/�4�5�,�$$� PM2.5 
*,� PM10-2.5 .����� � R2 �� ���� 0.778 *,� 0.761 ���,�����

- �������=��g1���� ������������$� ��*�� on-line *,� off-line =�� � �#/�#/� 12 
PAHs �,�����=�3�4�5� PM2.5 PM10-2.5 *,� PM10 ���W,����������.�����X�$� PAS2000CE  ��� � 
R2 �� ���� 0.482   0.6088  *,� 0.5383  
 
5.2 ���������� 

1)  ������	
�����������$������#/�#/���� pPAHs $���/$��������������1���*��$X�� 
���B� ���*����X$��/��=���$� �������3������/����������$� (regression  analysis of  pPAHs 
concentration) �=X�$�������=��g1�����#
�3������������ ������#/�#/���� pPAHs 

2)  ���	
���=�� �.�����/�������W,� $������������#$���� pPAHs �
��������U�A $� 
*,������$���	 �=X�$������������#$��,=��B�/��#
� B� �A ����$����� �W,���WH/$�	�������-
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���.����� ����������,���,���������/�������,H���/�����������#
�3��  3����������� $3�/�������
����#$��,=�� 

3) �������v��#$� World Health Organization (WHO) ����� BaP B� ������� 1 ng/m3

*� ������	
���=�� ���� � BaP 3�4�5� PM2.5  �H��� �� �����v�� *���3�/�����
����A������=��
$�	��$�H �����-=X���������� �� �����-=X���������� �������������H�������3�/����������B�/ �
������
�������3����,�W,������������#
�� $B� 
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����� 	-1 ����������������������� ����������� ����!" 12 	��#�#� �$� 19 	��#�#� 2547 
 

in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

12/9/47 9:00 18 396 420 270 348 126 24 384 396 420 420 180 
10:00 18 558 660 480 414 138 36 324 648 462 372 234 
11:00 24 420 726 324 402 138 12 330 786 450 468 168 
12:00 30 342 696 360 252 162 30 282 672 462 378 138 
13:00 6 426 636 492 192 138 18 282 834 582 390 174 
14:00 12 330 528 438 294 180 18 276 570 366 216 144 
15:00 6 414 648 318 240 150 6 282 762 600 396 192 
16:00 18 258 648 354 276 126 48 306 822 564 414 240 
17:00 12 174 600 474 330 138 30 342 1044 648 534 252 
18:00 - 282 570 510 192 78 12 306 840 660 426 246 
19:00 6 330 582 318 150 156 12 528 594 618 366 180 
20:00 - 342 558 516 186 114 12 450 774 648 336 180 
21:00 12 246 510 462 216 96 24 324 696 660 390 138 
22:00 - 150 354 450 108 66 6 282 546 756 228 42 
23:00 - 108 234 498 150 54 - 288 300 558 180 66 

13/9/47 0:00 - 78 120 522 54 42 - 186 198 690 162 66 
1:00 - 60 132 456 66 24 - 150 198 768 120 36 
2:00 6 42 48 522 48 36 - 144 162 690 60 72 
3:00 6 18 60 270 30 42 6 84 60 366 108 36 
4:00 6 48 78 234 84 66 - 72 36 288 84 72 
5:00 24 168 198 264 186 132 6 60 66 288 138 96 
6:00 6 330 510 336 552 108 - 114 294 348 210 192 
7:00 12 750 834 270 582 246 18 480 918 510 630 102 
8:00 6 1362 348 108 276 18 12 1260 666 306 402 66 
9:00 42 1536 858 210 480 30 36 1050 834 540 438 108 
10:00 24 522 510 252 996 204 24 1050 582 408 654 192 
11:00 18 792 156 150 186 60 24 1020 456 426 624 294 
12:00 12 498 90 78 102 48 18 864 390 252 330 228 
13:00 12 1008 552 318 546 168 12 804 612 504 804 330 
14:00 12 846 480 378 546 198 - 1134 612 474 750 246 
15:00 6 1074 558 318 600 120 18 1224 642 420 726 234 
16:00 12 858 516 246 480 114 18 1188 1056 546 996 306 
17:00 6 822 426 252 234 60 12 1332 1302 510 972 324 
18:00 - 696 510 186 264 48 6 1458 1584 522 780 162 
19:00 - 516 690 366 270 144 - 906 1104 384 786 198 
20:00 12 282 588 390 252 66 6 456 918 546 660 90 
21:00 12 126 246 168 84 66 12 348 930 480 606 204 
22:00 - 216 378 456 156 102 - 468 564 564 456 216 
23:00 6 144 198 570 96 54 - 378 306 666 264 84 

14/9/47 0:00 - 84 138 474 66 36 - 216 150 630 144 90 
1:00 6 54 138 480 78 42 - 96 288 684 258 36 
2:00 6 66 84 678 54 30 6 108 150 648 198 60 
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����� 	-1 (� ) ����������������������� ����������� ����!" 12 	��#�#� �$� 19 	��#�#� 2547 
 

in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

3:00 6 84 114 216 60 66 - 72 54 276 132 78 
4:00 24 198 204 168 192 144 6 72 60 294 114 114 
5:00 30 582 888 270 666 132 0 168 306 366 258 132 
6:00 36 1320 1026 240 540 48 24 954 852 426 600 150 
7:00 24 2130 906 186 318 180 24 1722 1056 552 588 150 
8:00 18 1140 726 210 552 180 6 798 498 426 570 246 
9:00 36 1146 618 258 480 156 30 1152 474 582 606 312 
10:00 12 1020 486 264 504 168 24 1092 516 384 774 294 
11:00 24 822 420 384 414 138 30 960 582 492 594 318 
12:00 18 840 528 318 438 156 30 720 462 492 546 222 
13:00 12 816 486 270 396 138 12 846 606 390 612 168 
14:00 6 732 444 240 378 90 - - - - - - 
15:00 - - - - - - - - - - - - 
16:00 - 882 510 264 492 96 - - - - - - 
17:00 - 438 432 288 408 96 24 846 792 462 798 114 
18:00 - 966 564 222 318 48 30 372 810 288 546 54 
19:00 - 1440 438 120 618 66 12 1890 1092 180 492 132 
20:00 18 360 378 372 228 102 6 810 996 264 804 114 
21:00 6 342 354 342 174 90 18 588 870 426 648 72 
22:00 - 228 222 354 156 72 - 576 858 588 546 120 
23:00 - 150 198 624 138 54 6 354 468 750 486 108 

15/9/47 0:00 - 90 144 570 126 36 12 282 270 672 312 60 
1:00 - 84 138 1080 162 54 - 180 222 738 246 54 
2:00 - 54 42 408 54 72 6 180 210 810 270 30 
3:00 - 144 78 204 108 90 - 78 72 552 126 54 
4:00 18 174 114 174 186 108 - 78 42 300 132 102 
5:00 30 642 540 222 588 168 12 96 36 342 132 156 
6:00 48 1560 780 186 702 96 30 258 354 390 258 186 
7:00 36 2562 828 174 474 72 48 894 810 384 528 132 
8:00 30 1092 636 228 564 120 18 1560 1068 540 798 162 
9:00 36 1500 438 264 564 150 42 804 564 390 438 240 
10:00 6 1224 276 246 516 90 24 984 702 492 642 312 
11:00 24 948 672 588 432 210 36 1002 450 354 582 312 
12:00 30 942 498 312 456 186 36 858 582 414 750 348 
13:00 36 1044 462 264 444 66 12 738 498 426 516 300 
14:00 6 1128 450 270 468 114 18 1032 774 582 798 240 
15:00 12 876 618 360 546 162 - 924 720 426 564 240 
16:00 24 834 408 300 390 90 24 846 852 444 606 216 
17:00 - 678 480 138 264 72 12 1176 870 378 696 156 
18:00 - 486 366 120 306 144 12 1140 1542 384 780 186 
19:00 - 372 324 420 216 78 18 918 906 390 798 162 
20:00 - 372 342 270 150 54 24 648 1122 600 720 150 
21:00 - 210 276 402 270 114 18 630 780 606 366 144 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

22:00 - 234 192 594 186 84 6 402 546 666 366 186 
23:00 6 126 126 750 168 36 - 840 432 654 294 90 

16/9/47 0:00 - 90 84 576 120 36 6 336 192 642 234 156 
1:00 - 54 90 552 96 66 12 174 216 672 192 78 
2:00 6 48 42 480 72 42 6 168 144 822 120 42 
3:00 6 132 48 282 78 66 - 114 72 564 120 48 
4:00 18 198 78 282 174 132 - 102 60 360 126 78 
5:00 6 702 828 246 636 144 12 90 30 324 138 132 
6:00 24 1338 834 192 618 102 24 240 378 390 294 216 
7:00 24 2286 738 210 390 126 18 924 864 540 648 204 
8:00 48 1326 66 174 570 156 30 1434 792 504 612 186 
9:00 42 1344 522 318 612 138 36 894 540 408 528 348 
10:00 30 990 372 252 414 126 18 1056 522 486 708 312 
11:00 12 828 498 342 366 162 36 1128 480 474 564 276 
12:00 30 936 426 258 390 120 18 942 468 330 666 246 
13:00 - 858 522 360 498 216 12 786 714 504 822 264 
14:00 - 966 606 414 522 180 18 1026 780 498 738 276 
15:00 18 954 522 306 546 138 6 864 576 456 756 150 
16:00 30 882 510 258 468 114 18 948 780 420 786 192 
17:00 - 750 390 240 300 72 6 1362 1044 462 858 192 
18:00 18 840 660 180 258 66 12 1452 1338 360 648 156 
19:00 6 558 630 228 276 162 18 666 648 486 510 96 
20:00 12 366 312 420 228 108 12 660 912 636 528 198 
21:00 - 258 294 378 186 72 6 546 756 594 456 210 
22:00 - 204 318 474 216 108 - 468 618 630 414 150 
23:00 - 216 288 564 150 60 6 384 450 606 354 162 

17/9/47 0:00 - 102 174 480 90 12 6 300 402 684 348 60 
1:00 18 36 120 720 60 24 - 258 222 774 234 36 
2:00 - 24 60 654 48 72 - 90 192 828 180 24 
3:00 6 42 30 474 42 36 - 108 96 438 132 36 
4:00 6 96 60 366 108 48 - 96 30 282 90 102 
5:00 18 198 108 240 234 120 - 84 24 252 126 156 
6:00 42 582 726 276 624 120 12 282 342 348 276 228 
7:00 18 1122 1014 228 642 84 42 780 984 504 618 168 
8:00 30 2280 792 174 384 54 48 1392 870 384 750 138 
9:00 18 1140 630 108 384 240 24 714 498 348 450 204 
10:00 6 1086 594 240 480 150 12 708 510 372 630 204 
11:00 18 966 318 282 504 108 18 984 348 378 396 228 
12:00 6 1086 480 294 564 84 12 1080 534 384 732 210 
13:00 36 924 456 312 528 180 42 1140 720 492 858 228 
14:00 18 1422 456 282 420 138 66 1092 534 348 588 180 
15:00 18 1110 660 324 546 120 30 1320 576 354 660 180 
16:00 18 984 726 282 564 126 12 1242 726 396 822 150 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

17:00 6 906 366 168 294 96 24 1350 1056 492 930 240 
18:00 6 888 708 234 396 60 18 1230 1188 360 582 156 
19:00 - 540 414 228 282 84 12 990 708 270 462 126 
20:00 24 468 564 402 330 126 24 672 798 474 576 138 
21:00 - 324 456 330 222 90 - 408 852 582 582 144 
22:00 6 186 462 408 222 66 6 402 852 516 474 234 
23:00 - 246 222 474 96 54 6 378 426 594 294 174 

18/9/47 0:00 6 162 228 828 120 30 12 396 828 990 504 204 
1:00 - 108 186 786 72 42 - 174 384 750 216 36 
2:00 12 54 96 834 60 66 - 234 438 918 330 24 
3:00 - 60 30 324 72 36 - 120 120 534 150 48 
4:00 24 102 42 222 72 54 6 90 90 354 150 90 
5:00 42 198 228 306 300 108 - 102 198 330 156 78 
6:00 30 288 222 222 204 72 12 162 204 444 204 144 
7:00 24 798 378 258 408 114 12 582 372 408 324 228 
8:00 12 1164 660 258 450 114 42 714 366 456 390 186 
9:00 24 1020 738 306 612 144 36 684 534 522 678 264 
10:00 18 792 636 180 432 132 18 552 642 528 684 210 
11:00 6 720 594 324 408 180 18 786 636 528 666 276 
12:00 30 546 600 324 456 162 42 600 840 456 684 246 
13:00 12 546 528 270 420 120 24 522 600 492 486 198 
14:00 24 612 606 408 426 162 18 432 834 480 558 222 
15:00 12 594 690 438 486 120 48 474 690 486 546 126 
16:00 - 522 528 294 420 132 6 492 708 486 564 138 
17:00 6 696 510 222 312 90 6 786 690 450 582 120 
18:00 6 666 660 312 294 132 6 882 684 336 504 144 
19:00 - 342 510 252 210 126 - 588 552 480 498 174 
20:00 6 210 516 324 210 96 6 504 750 594 594 150 
21:00 6 138 396 342 180 102 18 246 642 504 390 168 
22:00 6 198 420 498 186 60 - 276 474 504 366 162 
23:00 - 234 342 714 102 42 - 294 294 750 330 78 

19/9/47 0:00 - 198 192 606 84 60 - 294 294 624 282 90 
1:00 - 24 102 432 72 18 - 66 312 768 300 48 
2:00 6 18 72 642 42 24 - 162 372 678 306 66 
3:00 - 48 96 654 54 42 - 300 180 552 426 48 
4:00 - 66 54 282 84 48 - 60 36 336 102 42 
5:00 6 144 132 240 132 54 - 42 102 246 120 54 
6:00 18 252 150 252 132 102 18 84 150 282 162 132 
7:00 12 366 258 222 294 102 6 240 402 420 240 114 
8:00 6 534 498 300 324 132 12 330 324 480 372 120 
9:00 30 540 516 366 414 174 6 384 480 450 468 156 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

6/4/48 14:00 6 18 1128 1032 450 774 270 582 468 798 114 240 
15:00 12 0 876 924 618 720 360 426 546 564 162 240 
16:00 24 24 834 846 408 852 300 444 390 606 90 216 
17:00 0 12 678 1176 480 870 138 378 264 696 72 156 
18:00 0 12 486 1140 366 1542 120 384 306 780 144 186 
19:00 0 18 372 918 324 906 420 390 216 798 78 162 
20:00 0 24 372 648 342 1122 270 600 150 720 54 150 
21:00 0 18 210 630 276 780 402 606 270 366 114 144 
22:00 0 6 234 402 192 546 594 666 186 366 84 186 
23:00 6 0 126 840 126 432 750 654 168 294 36 90 

7/4/48 0:00 0 6 90 336 84 192 576 642 120 234 36 156 
1:00 0 12 54 174 90 216 552 672 96 192 66 78 
2:00 6 6 48 168 42 144 480 822 72 120 42 42 
3:00 6 0 132 114 48 72 282 564 78 120 66 48 
4:00 18 0 198 102 78 60 282 360 174 126 132 78 
5:00 6 12 702 90 828 30 246 324 412 600 144 132 
6:00 24 24 1338 240 834 378 192 390 564 708 102 216 
7:00 24 18 2286 924 738 864 210 540 855 906 126 204 
8:00 48 30 1326 1434 66 792 174 504 498 822 156 186 
9:00 42 36 1344 894 522 540 318 408 400 858 138 348 

10:00 30 18 990 1056 372 522 252 486 646 756 126 312 
11:00 12 36 828 1128 498 480 342 474 468 786 162 276 
12:00 30 18 936 942 426 468 258 330 300 858 120 246 
13:00 0 12 858 786 522 714 360 504 1087.2 420 216 264 
14:00 0 18 966 1026 606 780 414 498 986.4 348 180 276 
15:00 18 6 954 864 522 576 306 456 429 636 138 150 
16:00 30 18 882 948 510 780 258 420 378 504 114 192 
17:00 0 6 750 1362 390 1044 240 462 393 684 72 192 
18:00 18 12 840 1452 660 1338 180 360 429 516 66 156 
19:00 6 18 558 666 630 648 228 486 276 510 162 96 
20:00 12 12 366 660 312 912 420 636 228 528 108 198 
21:00 0 6 258 546 294 756 378 594 186 456 72 210 
22:00 0 0 204 468 318 618 474 630 216 414 108 150 
23:00 0 6 216 384 288 450 564 606 150 354 60 162 

8/4/48 0:00 0 6 102 300 174 402 480 684 90 348 12 60 
1:00 18 0 36 258 120 222 720 774 60 234 24 36 
2:00 0 0 24 90 60 192 654 828 48 180 72 24 
3:00 6 0 42 108 30 96 474 438 42 132 36 36 
4:00 6 0 96 96 60 30 366 282 108 90 48 102 
5:00 18 0 198 84 108 24 240 252 234 126 120 156 
6:00 42 12 582 282 726 342 276 348 624 276 120 228 
7:00 18 42 1122 780 1014 984 228 504 642 618 84 168 
8:00 30 48 2280 1392 792 870 174 384 384 750 54 138 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

9:00 18 24 1140 714 630 498 108 348 384 450 240 204 
10:00 6 12 1086 708 594 510 240 372 480 630 150 204 
11:00 18 18 966 984 318 348 282 378 504 396 108 228 
12:00 6 12 1086 1080 480 534 294 384 564 732 84 210 
13:00 36 42 924 1140 456 720 312 492 528 858 180 228 
14:00 18 66 1422 1092 456 534 282 348 420 588 138 180 
15:00 18 30 1110 1320 660 576 324 354 546 660 120 180 
16:00 18 12 984 1242 726 726 282 396 564 822 126 150 
17:00 6 24 906 1350 366 1056 168 492 294 930 96 240 
18:00 6 18 888 1230 708 1188 234 360 396 582 60 156 
19:00 0 12 540 990 414 708 228 270 282 462 84 126 
20:00 6 18 384 618 480 1146 270 414 222 600 90 240 
21:00 12 6 432 474 384 780 240 306 276 474 66 300 
22:00 12 6 360 474 498 552 384 510 198 312 150 144 
23:00 12 6 192 480 468 576 486 450 234 336 126 186 

9/4/48 0:00 6 18 132 432 282 564 402 618 150 396 36 162 
1:00 0 6 162 294 150 636 540 768 114 288 36 162 
2:00 6 12 96 204 198 546 612 1074 114 186 24 114 
3:00 6 12 48 150 132 378 636 558 78 168 18 66 
4:00 6 6 42 6 126 36 480 126 48 42 54 6 
5:00 18 12 162 78 150 84 228 294 186 174 78 78 
6:00 30 6 420 234 288 186 258 360 294 192 126 150 
7:00 12 30 660 282 246 366 246 498 306 360 144 126 
8:00 60 42 1182 720 696 462 408 498 450 324 132 192 
9:00 42 48 1068 594 564 558 306 672 570 492 150 282 

10:00 24 12 786 612 576 654 384 540 546 678 156 246 
11:00 42 36 732 642 594 564 324 426 522 456 132 246 
12:00 42 36 720 684 564 498 270 366 384 528 138 276 
13:00 6 24 654 612 474 870 282 576 408 546 78 252 
14:00 24 18 612 432 606 834 408 480 213 406 162 222 
15:00 12 48 594 474 690 690 438 486 324 324 120 126 
16:00 0 6 522 492 528 708 294 486 280 280 132 138 
17:00 6 6 696 786 510 690 222 450 208 208 90 120 
18:00 6 6 666 882 660 684 312 336 207 238 132 144 
19:00 6 24 420 456 438 798 246 528 222 474 66 132 
20:00 12 6 384 516 516 648 300 342 210 336 90 126 
21:00 6 18 222 366 390 582 336 600 132 294 54 72 
22:00 12 6 210 360 390 546 636 744 228 366 72 126 
23:00 6 0 270 378 342 426 660 666 228 336 42 96 

10/4/48 0:00 0 0 156 252 210 318 768 750 96 288 54 54 
1:00 6 6 102 210 174 366 840 1236 108 306 36 42 
2:00 12 6 48 150 108 222 504 654 84 156 30 42 
3:00 12 12 66 96 120 120 336 420 84 180 48 48 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

4:00 6 6 144 108 150 84 222 246 90 102 24 54 
5:00 36 6 192 174 114 108 258 360 174 210 72 78 
6:00 0 12 138 210 30 180 84 450 78 198 48 126 
7:00 6 24 510 306 258 258 306 540 252 246 108 216 
8:00 42 30 594 384 504 456 396 492 312 378 150 204 
9:00 24 36 492 348 498 666 378 570 348 384 126 210 

10:00 24 30 354 354 684 678 456 546 228 468 144 162 
11:00 6 12 396 306 570 600 468 402 270 330 108 102 
12:00 12 6 384 294 582 678 414 666 282 360 156 198 
13:00 6 18 426 282 636 834 492 582 192 340 138 174 
14:00 12 18 330 276 528 570 438 366 251 226 180 144 
15:00 6 6 414 282 648 762 318 600 240 340 150 192 
16:00 18 48 258 306 648 822 354 564 222 356 126 240 
17:00 12 30 174 342 600 1044 474 648 256 388 138 252 
18:00 6 6 966 1296 564 1122 246 438 324 516 96 180 
19:00 6 18 468 1020 570 960 342 516 312 630 84 144 
20:00 6 24 480 804 444 786 330 594 180 462 96 138 
21:00 0 6 342 414 378 582 360 420 168 390 102 138 
22:00 6 0 312 432 348 618 456 582 204 414 66 186 
23:00 6 12 204 288 222 366 492 690 66 258 24 96 

11/4/48 0:00 0 0 156 288 84 312 414 492 66 216 36 90 
1:00 0 0 126 174 126 216 612 696 72 186 42 30 
2:00 0 6 84 216 66 258 702 840 72 162 36 66 
3:00 12 6 90 150 96 186 432 528 90 90 36 48 
4:00 0 0 90 78 54 132 222 276 78 90 48 42 
5:00 18 0 102 108 114 78 180 246 168 78 78 96 
6:00 48 24 390 186 378 174 270 456 342 204 96 150 
7:00 12 12 612 144 480 168 300 156 354 96 120 30 
8:00 6 12 1362 1260 834 666 270 306 582 402 222 66 
9:00 42 36 1536 1050 348 834 108 540 276 438 162 108 

10:00 24 30 1680 984 798 606 288 534 396 444 168 228 
11:00 6 24 966 774 498 432 252 546 282 522 120 186 
12:00 24 60 1188 972 510 534 396 522 558 636 90 276 
13:00 24 36 930 1074 648 696 336 510 474 648 126 216 
14:00 12 0 846 1134 480 612 378 474 546 750 198 246 
15:00 6 18 1074 1224 558 642 318 420 600 726 120 234 
16:00 12 18 858 1188 516 1056 246 546 480 996 114 306 
17:00 6 12 822 1332 426 1302 252 510 234 972 60 324 
18:00 0 6 696 1458 510 1584 186 522 264 780 48 162 
19:00 0 0 516 906 690 1104 366 384 270 786 144 198 
20:00 12 6 282 456 588 918 390 546 252 660 66 90 
21:00 12 12 126 348 246 930 168 480 84 606 66 204 
22:00 0 0 216 468 378 564 456 564 156 456 102 216 
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in out �/�/. /��� 
tuk-tuk motorcycle car taxi pick 

up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick 
up & 
van 

bus&truck 

23:00 6 0 144 378 198 306 570 666 96 264 54 84 
12/4/48 0:00 0 0 84 216 138 150 474 630 66 144 36 90 

1:00 6 0 54 96 138 288 480 684 78 258 42 36 
2:00 6 6 66 108 84 150 678 648 54 198 30 60 
3:00 6 0 84 72 114 54 216 276 60 132 66 78 
4:00 24 6 198 72 204 60 168 294 192 114 144 114 
5:00 30 0 582 168 888 306 270 366 666 258 132 132 
6:00 36 24 1320 954 1026 852 240 426 540 600 48 150 
7:00 24 24 2130 1722 906 1056 186 552 318 588 180 150 
8:00 18 6 1140 798 726 498 210 426 552 570 180 246 
9:00 36 30 1146 1152 618 474 258 582 480 606 156 312 

10:00 12 24 1020 1092 486 516 264 384 252 387 168 294 
11:00 24 30 822 960 420 582 384 492 207 297 138 318 
12:00 18 30 840 720 528 462 318 492 219 273 156 222 
13:00 12 12 816 846 486 606 270 390 198 306 138 168 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

29/9/47 15:00 114 984 816 828 486 90 180 1278 630 762 516 72 
16:00 96 714 798 606 510 90 144 930 768 696 570 54 
17:00 78 654 1134 522 636 72 162 840 966 606 552 108 
18:00 72 540 822 510 408 72 84 822 1092 414 438 66 
19:00 24 228 528 192 192 36 90 444 792 354 378 54 
20:00 72 252 864 300 264 60 132 936 1050 324 426 36 
21:00 180 270 714 402 288 54 180 534 1002 408 336 54 
22:00 42 198 402 606 156 96 102 360 960 636 312 108 
23:00 36 138 288 348 96 66 72 240 582 384 162 42 

30/9/47 0:00 48 78 258 378 96 12 60 234 318 384 84 36 
1:00 78 72 102 258 102 36 18 180 114 336 84 42 
2:00 96 36 72 216 48 18 30 72 72 264 48 30 
3:00 54 48 96 180 36 12 54 60 72 210 30 12 
4:00 60 30 36 156 48 18 42 54 24 198 42 18 
5:00 108 60 18 210 78 24 66 84 12 222 72 6 
6:00 90 42 84 336 66 42 72 132 36 210 102 24 
7:00 48 306 504 462 174 84 42 108 168 138 132 6 
8:00 54 654 1548 492 528 108 78 420 750 576 414 72 
9:00 54 1194 1278 558 438 90 54 714 714 546 324 66 
10:00 108 948 1158 708 540 108 120 696 618 714 360 108 
11:00 108 918 378 750 444 114 114 714 588 744 534 54 
12:00 150 960 690 840 642 138 108 558 858 756 726 78 
13:00 66 912 546 972 498 48 84 876 750 780 612 66 
14:00 138 738 510 726 552 84 120 516 606 708 666 78 
15:00 96 606 546 666 354 84 144 576 768 690 636 54 
16:00 108 930 1188 558 288 54 150 936 1050 552 450 60 
17:00 84 888 630 606 210 66 78 1092 1092 390 492 66 
18:00 30 552 984 330 282 90 78 810 792 330 438 54 
19:00 78 336 888 420 456 60 120 504 1098 324 738 48 
20:00 102 312 1092 546 582 90 150 306 1002 402 690 72 
21:00 84 276 432 378 234 78 78 294 666 288 306 78 
22:00 42 144 312 492 162 72 96 234 546 498 162 84 
23:00 84 162 240 366 78 84 42 270 300 402 174 48 

1/10/47 0:00 30 72 150 264 54 24 54 102 162 372 138 18 
1:00 24 30 90 216 90 30 30 102 138 246 78 48 
2:00 30 60 48 174 84 18 48 90 54 192 54 24 
3:00 48 24 60 150 72 12 48 72 24 198 84 18 
4:00 72 30 24 180 42 30 66 54 42 210 60 12 
5:00 108 132 276 324 240 72 138 180 96 432 228 24 
6:00 126 246 510 390 366 138 150 222 414 342 24 66 
7:00 84 702 1296 558 450 114 96 504 1320 606 342 54 
8:00 96 1062 1020 528 558 66 120 678 882 486 306 108 
9:00 90 900 924 756 546 132 132 804 630 816 390 126 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

10:00 120 774 882 774 606 210 114 966 630 822 540 90 
11:00 162 1050 816 738 468 102 114 1032 504 654 432 96 
12:00 180 828 678 762 456 102 150 912 702 810 540 66 
13:00 108 804 738 756 522 108 102 846 912 642 552 72 
14:00 102 882 786 720 642 114 120 966 528 624 624 84 
15:00 108 798 888 678 570 102 156 1014 828 642 564 54 
16:00 108 708 1392 426 606 84 174 924 1332 666 744 114 
17:00 84 444 1056 468 480 66 90 900 1200 450 588 72 
18:00 30 624 1128 474 666 90 96 486 870 384 510 54 
19:00 78 576 780 354 408 60 144 1026 1152 354 570 54 
20:00 102 396 756 498 366 72 198 582 1098 444 450 54 
21:00 84 276 432 378 342 78 108 396 1056 696 420 114 
22:00 42 144 312 492 120 72 78 264 636 420 216 42 
23:00 84 162 240 366 90 84 66 252 348 420 132 36 

2/10/47 0:00 30 72 150 264 72 24 54 96 156 390 84 24 
1:00 24 30 90 216 72 30 30 96 132 258 72 48 
2:00 30 60 48 174 54 18 48 84 54 198 36 24 
3:00 48 24 60 150 30 12 48 66 24 204 66 18 
4:00 72 30 96 180 54 12 66 54 42 216 96 12 
5:00 108 132 66 324 72 72 90 84 66 450 168 24 
6:00 126 246 120 390 132 90 156 216 366 354 228 66 
7:00 84 558 348 558 180 114 96 498 966 636 378 54 
8:00 96 846 528 528 300 66 126 672 786 510 510 108 
9:00 90 720 450 756 492 132 138 798 564 852 402 132 
10:00 120 618 384 774 702 126 114 960 564 858 648 90 
11:00 162 840 786 738 552 102 84 336 678 462 510 84 
12:00 150 660 930 906 528 102 120 426 1116 708 558 72 
13:00 108 642 900 762 726 108 126 384 1020 600 456 72 
14:00 138 702 990 864 834 114 78 366 942 654 726 96 
15:00 108 636 894 810 708 102 90 420 1176 672 576 120 
16:00 114 282 1224 510 474 84 84 336 1164 564 552 132 
17:00 114 174 1062 558 564 66 42 288 888 396 438 48 
18:00 90 246 1266 564 978 90 60 348 732 390 672 36 
19:00 30 228 876 546 468 60 48 432 1350 432 426 60 
20:00 84 156 846 594 348 72 60 192 1206 600 354 36 
21:00 108 216 972 450 270 78 102 186 876 414 216 36 
22:00 42 114 702 588 240 72 30 186 648 528 234 48 
23:00 84 126 240 438 156 84 72 120 378 480 150 48 

3/10/47 0:00 30 54 150 180 66 24 30 96 120 228 36 12 
1:00 24 24 90 150 30 30 72 84 72 234 48 12 
2:00 30 48 48 198 18 18 30 54 48 246 24 12 
3:00 48 18 60 180 36 12 42 48 12 180 42 12 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

4:00 72 24 24 216 48 6 42 54 24 168 36 18 
5:00 108 102 276 270 90 72 72 72 72 312 114 12 
6:00 126 192 408 330 90 66 72 120 312 258 114 48 
7:00 84 402 420 312 96 102 36 342 888 432 198 42 
8:00 96 468 816 312 108 60 72 360 816 1026 180 42 
9:00 90 432 738 396 156 72 60 594 456 516 258 78 
10:00 120 576 702 462 186 114 84 534 426 606 318 42 
11:00 54 306 612 576 264 84 66 324 480 438 228 72 
12:00 30 354 648 486 264 114 84 408 654 672 408 60 
13:00 84 336 654 462 228 48 108 366 600 570 276 60 
14:00 84 330 510 480 228 84 78 348 552 624 264 84 
15:00 84 228 546 516 258 84 90 402 690 642 420 102 
16:00 78 354 696 426 300 84 84 324 684 540 288 114 
17:00 120 222 546 468 222 66 42 276 522 378 246 42 
18:00 108 312 564 474 228 90 60 330 492 372 348 30 
19:00 78 288 390 354 264 60 48 414 534 414 300 54 
20:00 120 198 378 498 252 72 60 186 522 570 252 30 
21:00 54 300 414 354 270 90 102 180 516 396 174 30 
22:00 60 168 300 462 144 48 30 180 336 504 216 42 
23:00 60 132 162 420 96 30 72 114 204 456 132 42 

4/10/47 0:00 108 102 72 282 48 60 90 114 90 294 126 6 
1:00 72 30 66 240 54 12 36 54 114 372 54 6 
2:00 48 24 54 318 54 6 42 48 54 246 66 12 
3:00 54 36 18 180 66 24 66 48 48 204 48 18 
4:00 66 48 12 222 78 24 42 60 36 378 102 12 
5:00 120 150 96 252 156 54 102 150 54 438 162 24 
6:00 102 246 456 432 372 114 120 312 516 636 348 36 
7:00 102 828 1320 474 492 84 114 420 1056 558 372 72 
8:00 138 1188 1464 702 468 102 114 750 996 546 342 60 
9:00 114 960 1068 852 450 90 120 804 624 744 504 84 
10:00 138 996 846 792 660 114 162 930 630 738 522 66 
11:00 138 852 714 756 672 102 108 1104 672 714 570 66 
12:00 150 1098 732 780 528 90 114 1092 1158 654 540 60 
13:00 66 942 888 696 456 66 42 990 654 756 450 60 
14:00 138 1188 756 780 420 108 126 1332 708 666 570 60 
15:00 96 1032 792 672 402 78 132 1014 852 666 408 66 
16:00 78 714 1242 528 594 66 150 1008 1476 540 582 54 
17:00 72 594 900 516 696 114 84 984 948 372 720 108 
18:00 24 336 576 192 570 138 90 528 1020 318 918 72 
19:00 72 276 948 306 768 120 132 1122 1320 288 1008 114 
20:00 102 408 642 390 306 84 114 618 1308 582 516 78 
21:00 30 294 330 462 90 102 126 366 582 342 228 66 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

22:00 66 186 324 414 150 48 78 318 492 480 192 60 
23:00 78 168 204 414 114 66 60 222 288 318 174 30 

5/10/47 0:00 72 102 132 294 60 12 36 126 144 288 132 18 
1:00 72 180 54 264 78 30 84 108 90 294 72 6 
2:00 48 54 60 144 36 18 36 72 60 312 36 12 
3:00 78 30 12 270 78 18 48 66 12 228 66 12 
4:00 90 108 54 246 54 12 48 72 36 210 96 18 
5:00 96 96 102 234 114 36 90 96 96 390 168 12 
6:00 48 198 276 246 174 84 84 156 396 324 228 48 
7:00 54 774 1674 570 558 66 48 432 1116 540 378 48 
8:00 102 1308 1332 630 504 60 96 1212 1020 1284 810 60 
9:00 120 966 984 606 570 114 78 744 576 648 402 102 
10:00 108 894 978 762 834 102 102 810 534 762 510 108 
11:00 108 1110 690 834 678 108 138 1200 582 870 648 66 
12:00 150 1002 666 684 582 126 48 912 1230 732 558 48 
13:00 66 858 810 888 528 84 42 828 546 846 456 72 
14:00 138 1068 690 768 606 108 126 1110 594 744 648 72 
15:00 96 942 720 660 486 108 132 846 714 744 576 48 
16:00 78 654 1134 522 636 72 150 936 966 606 552 108 
17:00 72 540 822 510 408 72 84 822 1092 414 438 66 
18:00 66 390 528 192 192 36 90 444 792 354 378 54 
19:00 72 438 864 300 264 60 132 780 1050 324 426 36 
20:00 102 366 588 384 282 102 144 516 852 648 414 42 
21:00 90 198 438 618 138 84 72 324 714 468 246 102 
22:00 30 78 276 456 120 84 102 234 516 450 270 96 

6/10/47 23:00 42 84 204 420 114 60 84 222 288 360 150 30 
0:00 54 90 72 246 60 6 24 102 114 222 72 18 
1:00 36 36 60 240 48 12 36 96 114 306 78 12 
2:00 6 180 54 156 78 6 36 60 96 210 36 42 
3:00 54 48 60 228 60 18 72 54 72 282 78 6 
4:00 84 54 48 174 72 6 66 78 36 198 72 0 
5:00 114 72 66 282 156 66 120 126 36 396 204 24 
6:00 48 264 474 462 354 108 72 258 426 582 234 24 
7:00 78 660 1344 630 594 120 48 372 1056 612 342 54 
8:00 84 1170 1188 642 456 66 84 690 792 720 312 84 
9:00 54 840 984 636 414 144 96 966 594 750 510 90 
10:00 132 1176 708 780 558 138 78 1266 624 858 582 102 
11:00 90 954 636 690 618 60 84 1374 678 708 648 60 
12:00 138 1002 906 696 594 78 132 1008 654 732 336 54 
13:00 96 822 672 762 606 78 120 816 792 852 600 54 
14:00 54 840 738 588 564 78 114 1086 702 768 474 72 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

18/4/48 13:00 114 1038 702 810 426 90 120 768 594 786 450 60 
14:00 96 1044 684 1440 630 72 48 1158 690 738 534 72 
15:00 60 762 354 240 300 24 30 798 246 222 162 90 
16:00 66 1284 1176 480 564 138 90 792 1014 600 552 12 
17:00 48 750 720 300 306 84 36 486 498 276 246 102 
18:00 84 576 954 426 330 54 138 936 1230 420 432 42 
19:00 114 522 834 456 180 78 120 552 1110 426 408 60 
20:00 66 324 648 450 210 78 90 468 960 456 258 42 
21:00 102 210 414 450 150 72 48 354 636 288 204 78 
22:00 42 96 240 318 72 54 60 210 444 444 150 48 
23:00 54 162 324 342 54 18 60 186 282 294 102 18 

19/4/48 0:00 36 72 162 282 66 6 24 102 216 246 108 12 
1:00 54 48 48 210 54 6 36 66 78 210 60 18 
2:00 36 48 78 240 90 12 30 72 60 240 42 30 
3:00 72 24 36 264 66 6 60 108 48 180 30 36 
4:00 66 30 66 330 84 12 60 36 54 372 54 6 
5:00 120 90 132 306 144 48 96 108 120 366 108 18 
6:00 90 288 534 594 360 90 66 204 570 726 384 12 
7:00 102 756 1320 474 474 114 102 462 1140 618 426 66 
8:00 78 1242 1506 576 480 66 42 858 810 558 348 30 
9:00 54 894 1062 756 498 84 126 966 984 924 540 102 
10:00 120 924 1440 234 570 162 126 1146 918 930 660 114 
11:00 150 1266 942 828 852 96 126 888 624 852 690 54 
12:00 120 882 804 780 588 90 174 936 672 606 540 96 
13:00 114 978 870 648 588 84 78 744 672 786 570 108 
14:00 96 1188 702 810 588 72 24 978 648 726 618 78 
15:00 132 972 894 678 504 72 192 852 762 672 672 48 
16:00 102 990 954 546 612 102 162 924 870 636 444 90 
17:00 66 726 840 408 510 90 60 786 870 402 468 36 
18:00 66 522 1164 444 420 96 108 624 1098 330 432 30 
19:00 102 390 894 474 324 78 150 528 1068 420 276 84 
20:00 108 426 618 462 156 78 204 900 1584 876 546 144 
21:00 78 276 462 462 180 108 72 378 696 342 210 72 
22:00 60 144 402 552 102 84 36 342 516 504 234 72 
23:00 30 96 126 366 96 24 66 264 300 354 126 54 

20/4/48 0:00 60 150 126 312 66 30 42 78 144 228 72 48 
1:00 60 48 84 246 60 24 48 48 138 126 66 12 
2:00 30 30 84 216 72 18 24 66 54 132 48 18 
3:00 66 24 66 234 90 6 12 48 54 162 42 36 
4:00 72 48 66 234 114 18 42 60 24 258 78 18 
5:00 84 120 156 402 144 30 78 150 108 318 102 30 
6:00 126 330 498 546 474 108 162 198 612 558 348 30 
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�/�/. /��� in out 

tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

7:00 96 702 1026 552 444 144 96 360 1086 642 396 84 
8:00 48 1266 1344 648 522 108 42 762 906 642 438 36 
9:00 90 882 1254 654 624 102 84 948 810 864 468 84 
10:00 72 1164 888 792 618 150 78 720 756 810 624 42 
11:00 90 1200 816 924 678 96 162 1158 708 948 750 84 
12:00 108 1056 768 762 552 108 72 840 480 564 576 78 
13:00 54 1098 846 822 534 60 42 762 624 744 630 72 
14:00 114 1062 822 666 642 102 138 1284 702 798 738 60 
15:00 150 1110 714 588 654 114 150 912 864 672 564 60 
16:00 78 1038 1152 408 582 150 72 924 810 492 504 72 
17:00 90 768 906 624 438 78 132 900 1278 618 558 54 
18:00 144 780 1266 522 420 72 96 846 1056 540 408 54 
19:00 24 228 528 192 192 36 90 444 792 354 378 54 
20:00 72 252 864 300 264 60 132 936 1050 324 426 36 
21:00 180 270 714 402 288 54 180 534 1002 408 336 54 
22:00 42 198 402 606 156 96 102 360 960 636 312 108 
23:00 36 138 288 348 96 66 72 240 582 384 162 42 

21/4/48 0:00 48 78 258 378 96 12 60 234 318 384 84 36 
1:00 78 72 102 258 102 36 18 180 114 336 84 42 
2:00 96 36 72 216 48 18 30 72 72 264 48 30 
3:00 54 48 96 180 36 12 54 60 72 210 30 12 
4:00 60 30 36 156 48 18 42 54 24 198 42 18 
5:00 108 60 18 210 78 24 66 84 12 222 72 6 
6:00 90 42 84 336 66 42 72 132 36 210 102 24 
7:00 48 306 504 462 174 84 42 108 168 138 132 6 
8:00 54 654 1548 492 528 108 78 420 750 576 414 72 
9:00 54 1194 1278 558 438 90 54 714 714 546 324 66 
10:00 108 948 1158 708 540 108 120 696 618 714 360 108 
11:00 108 918 378 750 444 114 114 714 588 744 534 54 
12:00 150 960 690 840 642 138 108 558 858 756 726 78 
13:00 78 558 792 690 516 72 84 366 600 822 546 114 
14:00 72 1242 786 684 696 90 84 1014 672 816 516 84 
15:00 132 1122 846 684 552 90 156 918 852 684 690 66 
16:00 42 822 468 366 288 72 90 834 738 456 534 84 
17:00 102 696 936 660 516 60 72 852 1362 624 678 54 
18:00 108 534 960 534 348 48 126 750 1026 696 576 96 
19:00 90 534 984 558 330 96 78 690 762 426 282 48 
20:00 108 414 816 714 288 54 150 414 882 468 300 66 
21:00 60 258 486 480 234 132 120 396 918 486 378 84 
22:00 30 222 330 414 132 48 60 330 474 390 270 84 
23:00 24 144 264 402 156 72 78 240 324 378 192 54 

21/4/48 0:00 78 150 186 360 60 42 78 96 228 234 132 12 



229

����� 	-4 (� ) ���������������G�H���I	 ��������������� ����!" 18 - 24 /�E�#� 2548 
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tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

1:00 54 36 96 282 48 6 48 60 90 210 60 18 
2:00 30 72 90 204 90 18 24 42 102 234 108 18 
3:00 54 42 42 210 72 12 42 126 30 216 24 6 
4:00 60 66 72 336 90 18 108 72 36 234 78 12 
5:00 84 156 162 384 174 36 96 132 90 264 96 30 
6:00 78 336 462 612 342 96 156 240 432 636 390 30 
7:00 114 504 1122 672 522 114 66 414 1098 666 390 102 
8:00 144 1200 1428 684 582 66 120 696 744 612 372 78 
9:00 54 930 780 654 594 96 102 858 696 576 600 84 
10:00 78 834 768 684 702 90 120 1104 732 750 828 120 
11:00 102 1098 672 762 732 60 126 1086 696 750 570 84 
12:00 84 666 750 804 576 84 108 894 822 738 690 72 
13:00 108 804 738 756 522 108 102 846 912 642 552 72 
14:00 102 882 786 720 642 114 120 966 528 624 624 84 
15:00 108 798 888 678 570 102 156 1014 828 642 564 54 
16:00 108 708 1392 426 606 84 174 924 1332 666 744 114 
17:00 84 444 1056 468 480 66 90 900 1200 450 588 72 
18:00 30 624 1128 474 666 90 96 486 870 384 510 54 
19:00 78 576 780 354 408 60 144 1026 1152 354 570 54 
20:00 102 396 756 498 366 72 198 582 1098 444 450 54 
21:00 84 276 432 378 342 78 108 396 1056 696 420 114 
22:00 54 150 432 486 168 54 78 306 570 396 234 36 
23:00 42 150 294 432 132 78 90 258 426 360 210 42 

22/4/48 0:00 84 90 264 426 102 12 48 144 222 354 96 36 
1:00 48 90 114 372 90 18 24 72 156 294 84 30 
2:00 66 42 72 258 84 24 72 48 150 180 60 0 
3:00 60 36 78 228 48 24 30 60 60 306 54 12 
4:00 60 60 60 240 72 12 36 78 30 222 72 6 
5:00 114 96 78 294 102 42 90 150 78 270 42 18 
6:00 138 174 204 468 156 90 108 222 132 342 174 30 
7:00 102 312 528 402 378 84 84 318 330 522 222 42 
8:00 114 594 954 612 510 84 84 402 516 618 306 96 
9:00 42 642 936 522 462 132 84 474 612 582 390 72 
10:00 108 708 792 774 408 108 78 438 414 456 264 90 
11:00 144 516 690 774 384 108 108 588 474 456 396 42 
12:00 48 510 762 654 462 114 84 390 684 540 348 54 
13:00 102 384 726 708 408 108 114 720 810 684 510 108 
14:00 156 522 690 954 456 84 90 714 666 690 432 96 
15:00 120 600 618 552 354 84 90 720 558 558 396 48 
16:00 72 576 774 522 624 72 66 372 624 354 420 66 
17:00 84 570 684 486 312 60 96 570 990 468 456 42 
18:00 54 450 744 534 270 90 72 1044 774 444 372 90 
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tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck tuk-tuk motorcycle car taxi pick up & 
van 

bus&truck

19:00 102 390 720 492 240 72 72 342 600 438 234 60 
20:00 66 372 528 456 240 132 102 312 732 486 258 30 
21:00 60 228 468 498 138 54 132 258 528 384 204 42 
22:00 42 264 354 468 96 42 90 252 486 474 234 54 
23:00 66 126 366 426 138 30 102 222 348 426 120 60 

23/4/48 0:00 72 126 252 282 96 24 24 168 204 366 138 48 
1:00 60 48 120 390 72 18 42 138 132 276 114 12 
2:00 60 36 102 312 60 6 72 36 150 264 84 0 
3:00 30 36 72 306 66 12 30 60 78 246 42 24 
4:00 66 42 90 276 84 12 78 84 54 258 42 6 
5:00 78 84 78 318 90 24 84 102 36 210 78 6 
6:00 78 108 132 366 168 54 90 138 120 216 78 6 
7:00 84 282 246 330 144 66 108 234 288 258 144 48 
8:00 48 564 492 426 276 120 114 306 390 444 240 54 
9:00 84 354 672 444 240 72 36 330 420 360 264 102 
10:00 96 354 822 564 372 84 54 216 528 342 222 78 
11:00 66 330 594 732 384 120 132 294 588 726 366 114 
12:00 96 432 660 828 396 78 60 360 606 534 348 84 
13:00 96 402 672 762 402 102 48 258 528 510 324 48 
14:00 138 288 528 594 258 72 72 348 660 636 366 66 
15:00 78 408 654 714 294 96 108 390 702 468 450 72 
16:00 84 336 804 624 330 120 54 348 498 492 252 30 
17:00 42 120 222 198 66 6 60 78 240 174 150 24 
18:00 114 390 774 534 240 54 96 408 624 450 246 48 
19:00 84 342 666 606 270 84 132 324 648 402 294 60 
20:00 84 306 492 534 192 96 96 252 564 396 222 36 
21:00 48 312 402 426 204 54 78 204 696 366 276 72 
22:00 60 168 300 462 144 48 30 180 336 504 216 42 
23:00 60 132 162 420 96 30 72 114 204 456 132 42 

24/4/48 0:00 108 102 72 282 48 60 90 114 90 294 126 6 
1:00 72 30 66 240 54 12 36 54 114 372 54 6 
2:00 48 24 54 318 54 6 42 48 54 246 66 12 
3:00 54 36 18 180 66 24 66 48 48 204 48 18 
4:00 66 48 12 222 78 24 42 60 36 378 102 12 
5:00 120 150 96 252 156 54 102 150 54 438 162 24 
6:00 102 246 456 432 372 114 120 312 516 636 348 36 
7:00 102 828 1320 474 492 84 114 420 1056 558 372 72 
8:00 138 1188 1464 702 468 102 114 750 996 546 342 60 
9:00 114 960 1068 852 450 90 120 804 624 744 504 84 
10:00 138 996 846 792 660 114 162 930 630 738 522 66 
11:00 138 852 714 756 672 102 108 1104 672 714 570 66 
12:00 150 1098 732 780 528 90 114 1092 1158 654 540 60 
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tuk-tuk &  motorcycle car &  taxi pick up & van bus&truck 

22/10/47 10:00 1398 2130 828 216 
11:00 1896 2184 870 240 
12:00 1536 2316 678 234 
13:00 1410 2448 558 204 
14:00 1632 2406 744 252 
15:00 1470 2478 756 270 
16:00 2520 2706 690 258 
17:00 1812 2184 642 186 
18:00 1398 2106 426 132 
19:00 1008 2100 474 162 
20:00 966 1872 462 198 
21:00 828 2364 444 210 
22:00 654 2058 384 138 
23:00 408 1782 276 108 

23/10/47 0:00 288 1824 264 60 
1:00 306 1152 228 36 
2:00 198 1080 156 24 
3:00 102 990 108 60 
4:00 120 540 108 42 
5:00 90 408 102 96 
6:00 396 1482 264 204 
7:00 438 834 300 228 
8:00 480 996 390 294 
9:00 852 1416 540 294 

10:00 1272 2166 516 192 
11:00 876 2250 504 270 
12:00 1290 2460 852 240 
13:00 1260 2616 690 246 
14:00 1464 2472 936 282 
15:00 1218 2544 942 258 
16:00 2076 2736 858 276 
17:00 1482 2232 882 264 
18:00 1140 2094 594 246 
19:00 846 2808 504 168 
20:00 744 2544 522 216 
21:00 636 2346 360 174 
22:00 462 2178 264 144 
23:00 366 1590 252 132 

24/10/47 0:00 438 1530 156 60 
1:00 258 1182 132 42 
2:00 240 1152 204 30 
3:00 150 990 162 60 
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tuk-tuk &  motorcycle car &  taxi pick up & van bus&truck 

4:00 156 426 102 42 
5:00 138 480 114 96 
6:00 546 1164 348 204 
7:00 636 1080 378 270 
8:00 678 1350 510 318 
9:00 1188 1770 702 336 

10:00 1572 2706 804 270 
11:00 1230 2826 780 288 
12:00 1224 3456 1038 258 
13:00 1836 3486 786 252 
14:00 1710 3312 1146 312 
15:00 1290 3600 1128 288 
16:00 1944 3738 1254 306 
17:00 1644 3798 1128 294 
18:00 1434 3594 978 270 
19:00 486 2724 204 228 
20:00 450 2556 426 222 
21:00 576 2694 402 198 
22:00 414 2256 324 174 
23:00 288 1956 342 84 

25/10/47 0:00 228 1404 216 66 
1:00 156 1254 180 6 
2:00 138 1110 168 12 
3:00 156 822 90 18 
4:00 96 546 84 42 
5:00 150 360 120 120 
6:00 426 762 384 168 
7:00 612 1692 570 216 
8:00 900 2130 1032 270 
9:00 1296 1614 924 294 

10:00 1056 1818 642 336 
11:00 1008 1884 606 240 
12:00 744 1674 360 138 
13:00 1356 2580 588 210 
14:00 1074 2880 486 234 
15:00 1362 2382 546 270 
16:00 1560 2358 456 288 
17:00 1266 2556 552 270 
18:00 1296 2478 540 216 
19:00 1068 1770 420 138 
20:00 834 2520 336 246 
21:00 666 2298 456 210 
22:00 510 1932 336 234 
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23:00 360 1500 186 108 
26/10/47 0:00 294 1224 198 102 

1:00 306 942 150 60 
2:00 210 906 96 30 
3:00 96 522 42 12 
4:00 234 300 60 54 
5:00 246 564 72 90 
6:00 558 756 318 186 
7:00 780 1818 486 252 
8:00 1284 2244 558 318 
9:00 1134 1596 624 366 

10:00 1290 1824 822 294 
11:00 1212 1920 930 234 
12:00 912 1722 990 180 
13:00 1578 2658 906 132 
14:00 1272 2976 1200 180 
15:00 1584 2490 1104 204 
16:00 1782 2448 1110 258 
17:00 1470 2688 1122 246 
18:00 1530 2586 1266 192 
19:00 990 2880 486 264 
20:00 678 2538 324 252 
21:00 726 2472 300 216 
22:00 438 2052 330 276 
23:00 312 1566 228 174 

27/10/47 0:00 288 1314 234 78 
1:00 162 1014 156 60 
2:00 174 852 114 48 
3:00 84 618 102 18 
4:00 114 300 66 72 
5:00 192 318 132 138 
6:00 294 876 348 198 
7:00 756 1974 600 258 
8:00 960 1836 564 240 
9:00 1074 1722 738 294 

10:00 1170 1776 846 282 
11:00 1494 2346 798 216 
12:00 1458 2124 690 222 
13:00 1428 2748 666 222 
14:00 1782 2664 798 234 
15:00 1896 2712 774 258 
16:00 2100 2418 906 288 
17:00 2040 2562 936 270 
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18:00 1656 2484 732 258 
19:00 888 2700 390 282 
20:00 546 2340 372 222 
21:00 690 2034 306 216 
22:00 492 1812 276 162 
23:00 354 1728 198 114 

28/10/47 0:00 324 1140 108 78 
1:00 384 1026 126 48 
2:00 174 852 108 54 
3:00 120 504 72 42 
4:00 144 582 114 72 
5:00 270 420 132 150 
6:00 546 738 330 162 
7:00 702 1314 444 204 
8:00 930 1416 582 330 
9:00 1050 1464 648 330 

10:00 1572 1746 654 306 
11:00 1308 1848 612 276 
12:00 1620 1830 720 210 
13:00 1302 2106 600 294 
14:00 1662 2328 576 246 
15:00 1470 2304 618 204 
16:00 2040 2604 666 216 
17:00 1812 2268 576 168 
18:00 1554 2298 468 180 
19:00 1032 2112 426 222 
20:00 870 2040 408 246 
21:00 678 1770 444 240 
22:00 306 1944 330 228 
23:00 108 1488 258 126 

29/10/47 0:00 90 1536 198 72 
1:00 72 1008 162 48 
2:00 66 834 156 42 
3:00 60 648 162 42 
4:00 60 330 114 72 
5:00 96 582 204 126 
6:00 324 588 234 180 
7:00 510 1728 438 216 
8:00 1230 1734 558 312 
9:00 1206 1794 582 294 

10:00 1506 1614 678 336 



235

����� 	-6 ���������������GK�L� ��������������� ����!" 25 /�E�#� - 1 G�EN�J� 2548 
 

in+out �/�/. /��� 
tuk-tuk and 
motorcycle 
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25/4/48 0:00 252 1506 180 90 
1:00 174 1362 168 18 
2:00 150 1170 156 12 
3:00 132 858 102 24 
4:00 102 516 96 42 
5:00 150 348 150 108 
6:00 180 540 228 156 
7:00 192 660 360 234 
8:00 240 1284 342 348 
9:00 306 1458 420 258 

10:00 342 1212 858 270 
11:00 420 2400 294 312 
12:00 438 2586 408 330 
13:00 450 2382 414 180 
14:00 486 2076 312 246 
15:00 1158 2472 498 240 
16:00 1440 2574 666 246 
17:00 1596 2358 522 198 
18:00 1062 2430 228 192 
19:00 534 2070 372 138 
20:00 462 1986 336 192 
21:00 684 1938 252 210 
22:00 414 1782 300 222 
23:00 294 1668 144 192 

26/4/48 0:00 186 1308 96 66 
1:00 180 990 108 78 
2:00 138 810 102 42 
3:00 84 582 54 18 
4:00 228 366 42 72 
5:00 234 546 96 102 
6:00 354 1332 276 240 
7:00 552 2520 492 216 
8:00 1350 2454 450 228 
9:00 1008 1980 624 420 

10:00 1104 1842 708 282 
11:00 1272 2016 618 210 
12:00 1170 2598 762 318 
13:00 1224 2370 318 270 
14:00 1404 2250 582 240 
15:00 1464 2346 738 240 
16:00 1146 2868 564 282 
17:00 1332 2976 558 228 
18:00 1242 2394 264 234 
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in+out �/�/. /��� 
tuk-tuk and 
motorcycle 

car and taxi pick up & van bus&truck 

19:00 1020 3108 336 270 
20:00 696 2748 282 270 
21:00 888 2526 264 222 
22:00 420 2202 282 276 
23:00 324 1590 120 168 

27/4/48 0:00 270 1398 144 90 
1:00 168 1026 102 54 
2:00 180 864 78 48 
3:00 90 624 90 30 
4:00 180 312 54 24 
5:00 300 480 132 156 
6:00 330 1092 372 246 
7:00 426 2670 642 258 
8:00 1266 2436 522 294 
9:00 948 2172 468 390 

10:00 1110 2004 642 420 
11:00 1242 1800 636 264 
12:00 1206 2172 594 240 
13:00 1224 2490 564 270 
14:00 1434 2118 654 192 
15:00 1524 2376 606 252 
16:00 1362 2874 618 306 
17:00 1344 2820 582 216 
18:00 1086 2310 348 246 
19:00 882 2850 414 300 
20:00 510 2376 390 234 
21:00 594 2118 324 240 
22:00 462 2142 270 174 
23:00 270 1386 228 144 

28/4/48 0:00 264 1218 120 72 
1:00 300 942 156 36 
2:00 150 780 114 24 
3:00 138 528 60 36 
4:00 156 372 132 66 
5:00 234 570 108 162 
6:00 318 1290 360 294 
7:00 516 2946 582 276 
8:00 1320 2478 408 294 
9:00 840 2010 600 420 

10:00 1158 1908 810 276 
11:00 1308 1908 678 276 
12:00 1158 2226 648 270 
13:00 1116 2484 612 234 



237

����� 	-6 (� ) ���������������GK�L� ��������������� ����!" 25 /�E�#� - 1 G�EN�J� 2548 
 

in+out �/�/. /��� 
tuk-tuk and motorcycle car and taxi pick up & van bus&truck 

14:00 144 2256 588 180 
15:00 516 2208 594 186 
16:00 1278 2454 588 168 
17:00 1338 2340 558 174 
18:00 1350 2352 426 174 
19:00 924 2928 414 210 
20:00 780 2760 306 240 
21:00 606 2610 336 228 
22:00 492 2316 288 216 
23:00 366 1476 210 108 

29/4/48 0:00 348 1284 186 96 
1:00 246 1092 174 24 
2:00 138 882 108 60 
3:00 156 672 174 18 
4:00 204 324 96 66 
5:00 276 498 162 126 
6:00 396 1146 426 240 
7:00 558 2712 636 186 
8:00 1380 2796 654 318 
9:00 960 1980 588 456 

10:00 1374 2004 696 312 
11:00 1290 1902 660 270 
12:00 1050 2268 606 240 
13:00 1056 2532 636 216 
14:00 1452 2274 708 258 
15:00 1488 2388 768 246 
16:00 1206 2532 534 264 
17:00 1452 2238 678 228 
18:00 1254 2466 552 198 
19:00 1260 2202 528 186 
20:00 972 1950 456 108 
21:00 1008 2100 474 162 
22:00 966 1872 462 198 
23:00 828 2364 444 210 

30/4/48 0:00 654 2058 384 138 
1:00 408 1782 276 108 
2:00 288 1824 264 60 
3:00 306 1152 228 36 
4:00 198 1080 156 24 
5:00 102 990 108 60 
6:00 120 540 108 42 
7:00 90 408 102 96 
8:00 156 666 144 138 
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����� 	-6 (� ) ���������������GK�L� ��������������� ����!" 25 /�E�#� - 1 G�EN�J� 2548 
 

in+out �/�/. /��� 
tuk-tuk and motorcycle car and taxi pick up & van bus&truck 

9:00 288 960 312 288 
10:00 732 2394 654 348 
11:00 786 2106 534 312 
12:00 876 1980 558 222 
13:00 828 2448 540 252 
14:00 906 2544 618 300 
15:00 804 2832 576 168 
16:00 918 2484 546 246 
17:00 984 2622 582 180 
18:00 954 2604 594 210 
19:00 900 2514 492 222 
20:00 1080 2910 630 180 
21:00 846 2808 504 168 
22:00 744 2544 522 216 
23:00 636 2346 360 174 

1/5/48 0:00 462 2178 264 144 
1:00 366 1590 252 132 
2:00 234 1158 198 24 
3:00 162 1032 174 30 
4:00 144 414 96 36 
5:00 114 486 108 138 
6:00 234 636 198 210 
7:00 294 666 282 294 
8:00 522 1458 384 300 
9:00 558 1722 612 348 

10:00 702 1632 546 288 
11:00 612 1776 522 234 
12:00 570 1962 480 270 
13:00 600 2466 498 204 
14:00 792 2532 642 228 
15:00 762 2634 510 282 
16:00 870 2772 528 264 
17:00 1158 2226 582 330 
18:00 660 2538 384 162 
19:00 678 2706 222 252 
20:00 624 2544 414 222 
21:00 582 2646 318 174 
22:00 378 2196 294 132 
23:00 306 1938 312 108 
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����� 	-7  ������P����/Q�!"#������ �H.�H/N�������������� G�H���I	 GK�L� �������H������ 

�������� G�H��� 6 GK�L� 

�� �� ������ ����
�� 

�� �� ������ ����
�� 

�� �� ������ ����
�� 

��� .�H/N��� 

sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# 
tuk-tuk 534 22 642 27 3378 141 3576 149 

motorcycle 12990 541 16884 704 12078 503 11370 474 
10526 439 12384 516 

car 22380 933 22788 950 20184 841 19302 804 
taxi 22734 947 23064 961 19764 824 20802 867 

43826 1826 43908 1830 

pick up & 
van 

12792 533 12747 531 8862 369 10302 429 13548 565 8820 368 

����#R 

bus&truck 5730 239 5724 239 2622 109 2640 110 4902 204 4806 200 
tuk-tuk 468 20 600 25 4536 189 4266 178 

motorcycle 29022 1209 31242 1302 27084 1129 25920 1080 
18318 763 11658 486 

car 23574 982 23934 997 29496 1229 27720 1155 
taxi 18816 784 19872 828 23562 982 23466 978 

42324 614 39636 1652 

pick up & 
van 

18930 789 18000 750 18186 758 14574 607 10278 1764 7806 325 

�����R 

bus&truck 6150 256 6048 252 3156 132 2784 116 4350 181 4458 186 
tuk-tuk 564 27 444 32 4092 171 4272 178 

motorcycle 28638 1364 19278 1377 25506 1063 26544 1106 
20916 872 19020 793 

car 21288 1014 12816 915 28104 1171 31434 1310 
taxi 16338 778 11058 790 24342 1014 24600 1025 

43692 705 46722 1947 

pick up & 
van 

17112 815 8613 615 16752 698 16992 708 13722 1821 8736 364 

��J�� 

bus&truck 5226 249 3984 285 2940 123 3090 129 4572 191 4992 208 
tuk-tuk 750 31 180 18 4164 174 4134 172 

motorcycle 33924 1414 13872 1387 26922 1122 27540 1148 
22092 921 18408 767 

car 23652 986 12126 1213 29004 1209 31278 1303 
taxi 20478 853 8754 875 24306 1013 24222 1009 

43272 675 44910 1871 

pick up & 
van 

20058 836 8952 895 16536 689 17748 740 11742 1803 9474 395 

G�S

bus&truck 6684 279 2718 272 2910 121 3096 129 4650 194 5088 212 
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����� 	-7 (� ) ������P����/Q�!"#������ �H.�H/N�������������� G�H���I	 GK�L� �������H������ 

�������� G�H��� 6 GK�L� 

�� �� ������ ����
�� 

�� �� ������ ����
�� 

�� �� ������ ����
�� 

��� .�H/N��� 

sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# sum /Q�!"# 
tuk-tuk 660 28 660 28 3966 165 3858 161 

motorcycle 33888 1412 28625 1332 21642 902 22722 947 
21978 916 16770 699 

car 23052 961 23744 967 26604 1109 26844 1119 
taxi 20154 840 22235 849 22266 928 23274 970 

38142 615 45360 1890 

pick up & 
van 

20004 834 21898 912 15252 636 15210 634 10020 1589 9696 404 

G�I�� 

bus&truck 7080 295 680 282 2874 120 3024 126 4632 193 4620 193 
tuk-tuk 732 31 744 31 4692 196 4464 186 

motorcycle 33858 1411 34188 1425 25098 1046 25422 1059 
22650 944 21318 888 

car 24084 1004 24336 1014 30840 1285 31080 1295 
taxi 18834 785 18114 755 23352 973 24096 1004 

41916 704 44478 1853 

pick up & 
van 

19854 827 19710 821 16644 694 19290 804 11040 1747 11406 475 

T�	�R 

bus&truck 6036 252 6312 263 3480 145 3060 128 4212 176 4686 195 
tuk-tuk 636 27 828 35 4122 172 4008 167 

motorcycle 21462 894 22146 923 16002 667 17262 719 
18402 767 14604 609 

car 22914 955 23118 963 29922 1247 23178 966 
taxi 22026 918 21720 905 24468 1020 22668 945 

43758 642 46596 1942 

pick up & 
van 

17466 728 14514 605 17562 732 12678 528 11136 1823 9792 408 

/���R 

bus&truck 6150 256 5922 247 3318 138 2904 121 4446 185 4188 175 
tuk-tuk 4344 26 4098 28 28950 172 28578 170 

motorcycle 193782 1173 166235 1191 154332 919 156780 933 
134882 866 114162 680 

car 160944 976 142862 987 194154 1156 190836 1136 
taxi 139380 845 124817 852 162060 965 163128 971 

296930 1826 311610 1855 

pick up & 
van 

126216 766 104434 725 109794 654 106794 636 81486 486 65730 391 

/Q�!"# 

bus&truck 43056 261 31388 262 21300 127 20598 123 31764 190 32838 195 



������� 	
	
����������� �������
�� 

- �������������������� ��	��	
������������
����!" One-Way ANOVA 
- ���������������������������
����,�-�. (Multiple linear regression analysis) 
�
�� ��!" Enter method   Backward method   Forward method  ��� Stepwise method 
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	-1. ����������������� �������	
�	
� pPAHs ����������-	-���� �
�� One-Way ANOVA 
 
	-1.1 I�J� 
Descriptives 

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 
Lower Bound Upper Bound 

prakhanoge 7 513.71 149.25 56.41 375.68 651.74 336.00 747.00 
ekkamai 7 354.00 118.96 44.96 243.98 464.02 254.00 561.00 
school srivikorn 7 334.14 57.53 21.74 280.94 387.34 255.00 412.00 
Total 21 400.62 136.76 29.84 338.36 462.87 254.00 747.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
2.808 2 18 .087 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 135680.66 2 67840.33 5.122 .017 
Within Groups 238406.28 18 13244.79 
Total 374086.95 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

prakhanoge ekkamai 159.71(*) 61.52 .018 30.47 288.95 
school srivikorn 179.57(*) 61.52 .009 50.33 308.81 

ekkamai prakhanoge -159.71(*) 61.52 .018 -288.95 -30.47 
school srivikorn 19.86 61.52 .751 -109.38 149.10 

school srivikorn prakhanoge -179.57(*) 61.52 .009 -308.81 -50.33 
ekkamai -19.86 61.52 .751 -149.10 109.38 

* The mean difference is significant at the .05 level. 
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	-1.2 I���
�J� 
Descriptives 

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 
Lower Bound Upper Bound 

prakhanoge 7 264.86 157.42 59.50 119.27 410.45 126.00 509.00 
ekkamai 7 219.14 24.18 9.14 196.78 241.51 188.00 258.00 
school srivikorn 7 100.00 37.69 14.25 65.14 134.86 61.00 170.00 
Total 21 194.67 114.48 24.98 142.55 246.78 61.00 509.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
12.410 2 18 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 24.09 2 10.20 .000 
a Asymptotically F distributed. 
 

Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

prakhanoge ekkamai 45.71 60.20 .831 -143.81 235.24 
school srivikorn 164.86 61.18 .085 -24.40 354.11 

ekkamai prakhanoge -45.71 60.20 .831 -235.24 143.81 
school srivikorn 119.14(*) 16.93 .000 71.45 166.84 

school srivikorn prakhanoge -164.86 61.18 .085 -354.11 24.40 
ekkamai -119.14(*) 16.93 .000 -166.84 -71.45 

* The mean difference is significant at the .05 level. 
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	-2. ����������������� �������	
�	
� pPAHs ���������,������� �
�� One-Way ANOVA 
	-2.1 I�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
Tisi 7 249.71 46.33 17.51 206.86 292.57 164.00 294.00 
school samsenwit 5 139.60 40.04 17.91 89.88 189.32 78.00 176.00 
Tuk chai 7 406.00 88.43 33.42 324.22 487.78 304.00 541.00 
Total 19 278.32 125.23 28.73 217.96 338.67 78.00 541.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
5.149 2 16 .019 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 25.343 2 10.237 .000 
a Asymptotically F distributed. 
 

Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

Tisi school samsenwit 110.11(*) 25.05 .004 38.61 181.62 
Tuk chai -156.29(*) 37.73 .007 -265.00 -47.57 

school samsenwit Tisi -110.11(*) 25.05 .004 -181.62 -38.61 
Tuk chai -266.40(*) 37.92 .000 -376.18 -156.62 

Tuk chai Tisi 156.29(*) 37.73 .007 47.57 265.00 
school samsenwit 266.40(*) 37.92 .000 156.62 376.18 

* The mean difference is significant at the .05 level. 
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	-2.2 I���
�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
Tisi 7 245.71 52.82 19.96 196.87 294.56 159.00 302.00 
school samsenwit 7 104.71 32.72 12.37 74.45 134.98 60.00 156.00 
Tuk chai 7 242.29 45.38 17.15 200.32 284.25 169.00 320.00 
Total 21 197.57 79.40 17.33 161.43 233.71 60.00 320.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.999 2 18 .388 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 90576.85 2 45288.429 22.953 .000 
Within Groups 35516.28 18 1973.127 
Total 126093.14 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

Tisi school samsenwit 141.00(*) 23.74 .000 91.12 190.88 
Tuk chai 3.43 23.74 .887 -46.45 53.31 

school samsenwit Tisi -141.00(*) 23.74 .000 -190.88 -91.12 
Tuk chai -137.57(*) 23.74 .000 -187.45 -87.69 

Tuk chai Tisi -3.43 23.74 .887 -53.31 46.45 
school samsenwit 137.57(*) 23.74 .000 87.69 187.45 

* The mean difference is significant at the .05 level. 
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	-3. ����������������� �������	
�	
� pPAHs �������VW�X���V�����-	-�����
�� One-Way ANOVA 
	-3.1 I�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721 99.81 37.67 1.40 97.05 102.56 41.00 204.00 

75 m. 721 53.99 16.31 .61 52.80 55.18 31.00 91.00 
150 m. 721 29.66 10.57 .39 28.89 30.43 13.00 48.00 
225 m. 721 35.69 15.37 .57 34.57 36.81 12.00 62.00 
Total 2884 54.79 35.55 .66 53.49 56.09 12.00 204.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
492.512 3 2879 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 1026.994 3 1523.676 .000 
a Asymptotically F distributed. 
 

Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 45.82(*) 1.53 .000 41.79 49.85 

150 m. 70.15(*) 1.46 .000 66.31 73.99 
225 m. 64.12(*) 1.52 .000 60.12 68.11 

75 m. <=>?@ABC 5 m. -45.82(*) 1.53 .000 -49.85 -41.79 
150 m. 24.33(*) .72 .000 22.42 26.24 
225 m. 18.30(*) .84 .000 16.10 20.50 

150 m. <=>?@ABC 5 m. -70.15(*) 1.46 .000 -73.99 -66.31 
75 m. -24.33(*) .72 .000 -26.24 -22.42 
225 m. -6.03(*) .69 .000 -7.86 -4.20 

225 m. <=>?@ABC 5 m. -64.12(*) 1.52 .000 -68.11 -60.12 
75 m. -18.30(*) .84 .000 -20.50 -16.10 
150 m. 6.03(*) .69 .000 4.20 7.86 

* The mean difference is significant at the .05 level. 
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	-3.2 I���
�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721.00 62.10 48.26 1.80 58.57 65.63 12.00 210.00 
75 m. 721.00 25.15 9.61 .36 24.45 25.85 13.00 53.00 
150 m. 721.00 11.70 2.93 .11 11.49 11.91 7.00 20.00 
225 m. 721.00 11.03 3.67 .14 10.76 11.30 4.00 19.00 
Total 2884.00 27.49 32.27 .60 26.32 28.67 4.00 210.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
991.087 3 2880 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 723.96 3.00 1457.42 .000 
a Asymptotically F distributed. 
 
Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 36.95(*) 1.83 .000 32.12 41.78 

150 m. 50.40(*) 1.80 .000 45.65 55.15 
225 m. 51.07(*) 1.80 .000 46.31 55.82 

75 m. <=>?@ABC 5 m. -36.95(*) 1.83 .000 -41.78 -32.12 
150 m. 13.45(*) .37 .000 12.46 14.43 
225 m. 14.12(*) .38 .000 13.11 15.13 

150 m. <=>?@ABC 5 m. -50.40(*) 1.80 .000 -55.15 -45.65 
75 m. -13.45(*) .37 .000 -14.43 -12.46 
225 m. .67(*) .17 .001 .21 1.13 

225 m. <=>?@ABC 5 m. -51.07(*) 1.80 .000 -55.82 -46.31 
75 m. -14.12(*) .38 .000 -15.13 -13.11 
150 m. -.67(*) .17 .001 -1.13 -.21 

* The mean difference is significant at the .05 level. 
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	-4. ����������������� �������	
�	
� pPAHs �������VW�X���V����,��������
�� One-Way 
ANOVA 
	-4.1 I�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721 122.31 66.16 2.46 117.47 127.15 18.00 260.00 
75 m. 721 55.31 22.57 .84 53.66 56.96 23.00 124.00 
150 m. 721 40.51 18.93 .70 39.12 41.89 13.00 100.00 
225 m. 721 24.44 11.65 .43 23.59 25.29 10.00 60.00 
Total 2884 60.64 52.26 .97 58.74 62.55 10.00 260.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
702.547 3 2880 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 830.075 3 1480.040 .000 
a Asymptotically F distributed. 
 
Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 67.00(*) 2.60 .000 60.13 73.86 

150 m. 81.80(*) 2.56 .000 75.05 88.56 
225 m. 97.87(*) 2.50 .000 91.27 104.47 

75 m. <=>?@ABC 5 m. -67.00(*) 2.60 .000 -73.86 -60.13 
150 m. 14.81(*) 1.10 .000 11.92 17.70 
225 m. 30.87(*) .95 .000 28.38 33.37 

150 m. <=>?@ABC 5 m. -81.80(*) 2.56 .000 -88.56 -75.05 
75 m. -14.81(*) 1.10 .000 -17.70 -11.92 
225 m. 16.07(*) .83 .000 13.89 18.25 

225 m. <=>?@ABC 5 m. -97.87(*) 2.50 .000 -104.47 -91.27 
75 m. -30.87(*) .95 .000 -33.37 -28.38 
150 m. -16.07(*) .83 .000 -18.25 -13.89 

* The mean difference is significant at the .05 level. 
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	-4.2 I���
�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721 112.21 52.92 1.97 108.34 116.08 21.00 190.00 
75 m. 721 62.63 21.94 .82 57.02 60.23 25.00 107.00 
225 m. 721 30.16 14.38 .54 29.11 31.22 12.00 64.00 
Total 2163 67.00 48.16 1.04 64.97 69.03 12.00 190.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
901.868 2 2160 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 1085.006 2 1257.757 .000 
a Asymptotically F distributed. 
 
Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 53.58(*) 2.13 .000 48.48 58.69 

225 m. 82.05(*) 2.04 .000 77.16 86.93 
75 m. <=>?@ABC 5 m. -53.58(*) 2.13 .000 -58.69 -48.48 

225 m. 28.46(*) .98 .000 26.13 30.80 
225 m. <=>?@ABC 5 m. -82.05(*) 2.04 .000 -86.93 -77.16 

75 m. -28.46(*) .98 .000 -30.80 -26.13 
* The mean difference is significant at the .05 level. 
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	-5. ����������������� �������	
�	
� pPAHs �������VW�X���V����,[�\��
�� One-Way ANOVA 
	-5.1 I�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721 94.81 37.67 1.40 97.05 102.56 41.00 204.00 
75 m. 721 32.00 16.30 .61 52.81 55.19 31.00 91.00 
150 m. 721 34.66 10.57 .39 28.89 30.43 13.00 48.00 
225 m. 721 43.69 15.37 .57 34.57 36.81 12.00 62.00 
Total 2884 54.79 35.55 .66 53.49 56.09 12.00 204.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
4.966 3 2880 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 1027.783 3 1524.332 .000 
a Asymptotically F distributed. 
 
Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 45.80(*) 1.53 .000 41.78 49.83 

150 m. 70.15(*) 1.46 .000 66.31 73.99 
225 m. 64.12(*) 1.52 .000 60.12 68.11 

75 m. <=>?@ABC 5 m. -45.80(*) 1.53 .000 -49.83 -41.78 
150 m. 24.34(*) .72 .000 22.44 26.25 
225 m. 18.31(*) .83 .000 16.11 20.51 

150 m. <=>?@ABC 5 m. -70.15(*) 1.46 .000 -73.99 -66.31 
75 m. -24.34(*) .72 .000 -26.25 -22.44 
225 m. -6.03(*) .69 .000 -7.86 -4.20 

225 m. <=>?@ABC 5 m. -64.12(*) 1.52 .000 -68.11 -60.12 
75 m. -18.31(*) .83 .000 -20.51 -16.11 
150 m. 6.03(*) .69 .000 4.20 7.86 

* The mean difference is significant at the .05 level. 
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	-5.2 ��
�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 721 133.71 69.79 2.60 151.42 161.62 30.00 308.00 
75 m. 721 28.35 10.81 .40 27.56 29.14 9.00 52.00 
150 m. 721 9.80 2.57 .10 9.61 9.98 6.00 18.00 
225 m. 721 11.82 5.29 .20 11.43 12.20 3.00 23.00 
Total 2884 51.62 70.54 1.31 49.05 54.20 3.00 308.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
1107.880 3 2880 .000 

Robust Tests of Equality of Means 
Statistic(a) df1 df2 Sig. 

Welch 1719.712 3 1368.047 .000 
a Asymptotically F distributed. 
 
Multiple Comparisons 
Dunnett T3  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 128.17(*) 2.63 .000 121.23 135.11 

150 m. 146.73(*) 2.60 .000 139.86 153.59 
225 m. 144.70(*) 2.61 .000 137.83 151.58 

75 m. <=>?@ABC 5 m. -128.17(*) 2.63 .000 -135.11 -121.23 
150 m. 18.55(*) .41 .000 17.46 19.65 
225 m. 16.53(*) .45 .000 15.35 17.71 

150 m. <=>?@ABC 5 m. -146.73(*) 2.60 .000 -153.59 -139.86 
75 m. -18.55(*) .41 .000 -19.65 -17.46 
225 m. -2.02(*) .22 .000 -2.60 -1.44 

225 m. <=>?@ABC 5 m. -144.70(*) 2.61 .000 -151.58 -137.83 
75 m. -16.53(*) .45 .000 -17.71 -15.35 
150 m. 2.02(*) .22 .000 1.44 2.60 

* The mean difference is significant at the .05 level. 
 



252

	-6. ����������������� �������	
�	
� pPAHs  3 ^�����
������
�� One-Way ANOVA 
	-6.1 I�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
Tisi 7 220.14 32.30 12.21 190.27 250.01 173.00 256.00 
prakhanoge 7 447.14 37.27 14.09 412.68 481.61 392.00 500.00 
cu. 7 91.71 26.49 10.01 67.21 116.22 47.00 128.00 
Total 21 253.00 153.67 33.53 183.05 322.95 47.00 500.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.770 2 18 .478 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 453488.857 2 226744.429 217.059 .000 
Within Groups 18803.143 18 1044.619 
Total 472292.000 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

Tisi prakhanoge -227.00(*) 17.28 .000 -263.30 -190.70 
cu. 128.43(*) 17.28 .000 92.13 164.72 

prakhanoge Tisi 227.00(*) 17.28 .000 190.70 263.30 
cu. 355.43(*) 17.28 .000 319.13 391.72 

cu. Tisi -128.43(*) 17.28 .000 -164.72 -92.13 
prakhanoge -355.43(*) 17.28 .000 -391.72 -319.13 

* The mean difference is significant at the .05 level. 
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	-6.2 I���
�J� 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
Tisi 7 289.29 49.50 18.71 243.50 335.07 228.00 367.00 
prakhanoge 7 231.57 80.92 30.58 156.74 306.41 163.00 402.00 
cu. 7 93.43 17.34 6.55 77.39 109.46 65.00 117.00 
Total 21 204.76 99.40 21.69 159.52 250.01 65.00 402.00 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
1.818 2 18 .191 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 141806.952 2 70903.476 22.876 .000 
Within Groups 55790.857 18 3099.492 
Total 197597.810 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

Tisi prakhanoge 57.71 29.76 .068 -4.81 120.23 
cu. 195.86(*) 29.76 .000 133.34 258.38 

prakhanoge Tisi -57.71 29.76 .068 -120.23 4.81 
cu. 138.14(*) 29.76 .000 75.62 200.66 

cu. Tisi -195.86(*) 29.76 .000 -258.38 -133.34 
prakhanoge -138.14(*) 29.76 .000 -200.66 -75.62 

* The mean difference is significant at the .05 level. 
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	-7  ���"����"�������	
�	
�J-`� PM2.5 PM2.5-10 ����"��\bbc�,��^	�� �������V� ��.d�"������ 

	-7.1 PM2.5 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
prakhanoge 7 113.33 28.75 10.87 86.74 139.92 82.71 165.34 
ekkamai 7 111.86 25.48 9.63 88.30 135.43 77.21 162.06 
school srivikorn 7 73.45 12.78 4.83 61.62 85.27 62.02 101.03 
Total 21 99.55 29.15 6.36 86.28 112.82 62.02 165.34 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
1.441 2 18 .263 

ANOVA 
Sum of 
Squares df Mean Square F Sig. 

Between Groups 7160.500 2 3580.250 6.551 .007 
Within Groups 9836.802 18 546.489 
Total 16997.302 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

prakhanoge ekkamai 1.47 12.50 .908 -24.79 27.72 
school srivikorn 39.88(*) 12.50 .005 13.63 66.14 

ekkamai prakhanoge -1.47 12.50 .908 -27.72 24.79 
school srivikorn 38.42(*) 12.50 .007 12.16 64.67 

school srivikorn prakhanoge -39.88(*) 12.50 .005 -66.14 -13.63 
ekkamai -38.42(*) 12.50 .007 -64.67 -12.16 

* The mean difference is significant at the .05 level. 
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	-7.2 PM2.5-10 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
prakhanoge 7 90.09 31.02 11.72 61.40 118.78 67.06 157.31 
ekkamai 7 82.90 13.50 5.10 70.41 95.39 70.69 108.22 
school srivikorn 7 60.64 12.08 4.57 49.46 71.81 49.50 83.55 
Total 21 77.88 23.50 5.13 67.18 88.57 49.50 157.31 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
1.466 2 18 .257 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 3302.037 2 1651.019 3.838 .041 
Within Groups 7742.684 18 430.149 
Total 11044.721 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

prakhanoge ekkamai 7.19 11.09 .525 -16.10 30.48 
school srivikorn 29.46(*) 11.09 .016 6.17 52.75 

ekkamai prakhanoge -7.19 11.09 .525 -30.48 16.10 
school srivikorn 22.26 11.09 .060 -1.03 45.56 

school srivikorn prakhanoge -29.46(*) 11.09 .016 -52.75 -6.17 
ekkamai -22.26 11.09 .060 -45.56 1.03 

* The mean difference is significant at the .05 level. 
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	-7.3 PM10 
 
Descriptives 

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 
Lower Bound Upper Bound 

prakhanoge 7 203.42 57.88 21.88 149.90 256.95 149.77 322.65 
ekkamai 7 194.76 38.04 14.38 159.58 229.95 148.31 270.28 
school srivikorn 7 134.08 24.19 9.14 111.71 156.45 111.52 184.58 
Total 21 177.42 51.13 11.16 154.15 200.70 111.52 322.65 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.942 2 18 .408 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 19985.218 2 9992.609 5.570 .013 
Within Groups 32293.330 18 1794.074 
Total 52278.549 20 

Multiple Comparisons 
LSD  

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

prakhanoge ekkamai 8.66 22.64 .707 -38.91 56.23 
school srivikorn 69.34(*) 22.64 .007 21.77 116.91 

ekkamai prakhanoge -8.66 22.64 .707 -56.23 38.91 
school srivikorn 60.68(*) 22.64 .015 13.11 108.25 

school srivikorn prakhanoge -69.34(*) 22.64 .007 -116.91 -21.77 
ekkamai -60.68(*) 22.64 .015 -108.25 -13.11 

* The mean difference is significant at the .05 level. 
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	-8  ���"����"�������	
�	
�J-`� PM2.5 PM2.5-10 �����.�-������[f���� 
	-8.1 PM2.5 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 7 56.26 12.90 4.88 44.33 68.19 42.38 78.85 
75 m. 6 44.66 7.83 3.20 36.45 52.88 36.50 58.64 
150 m. 7 41.78 8.50 3.21 33.92 49.64 29.83 52.93 
225 m. 7 43.43 10.69 4.04 33.54 53.32 30.26 60.44 
Total 27 46.60 11.32 2.18 42.12 51.08 29.83 78.85 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.778 3 23 .518 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 909.171 3 303.057 2.874 .058 
Within Groups 2425.055 23 105.437 
Total 3334.226 26 

Multiple Comparisons 
LSD 

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 11.60 5.71 11.601 5.71 .05 

150 m. 14.48(*) 5.49 14.483 5.49 .01 
225 m. 12.83(*) 5.49 12.834 5.49 .03 

75 m. <=>?@ABC 5 m. -11.60 5.71 -11.601 5.71 .05 
150 m. 2.88 5.71 2.882 5.71 .62 
225 m. 1.23 5.71 1.233 5.71 .83 

150 m. <=>?@ABC 5 m. -14.48(*) 5.49 -14.483 5.49 .01 
75 m. -2.88 5.71 -2.882 5.71 .62 
225 m. -1.65 5.49 -1.649 5.49 .77 

225 m. <=>?@ABC 5 m. -12.83(*) 5.49 -12.834 5.49 .03 
75 m. -1.23 5.71 -1.233 5.71 .83 
150 m. 1.65 5.49 1.649 5.49 .77 

* The mean difference is significant at the .05 level. 
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	-8.2 PM2.5-10 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 7 33.89 6.40 2.42 27.97 39.80 23.89 40.50 
75 m. 7 23.82 5.17 1.95 19.03 28.60 17.65 30.95 
150 m. 7 25.62 6.55 2.48 19.56 31.68 15.55 35.83 
225 m. 7 26.31 8.58 3.24 18.38 34.25 15.67 42.50 
Total 28 27.41 7.50 1.42 24.50 30.32 15.55 42.50 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.317 3 24 .813 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 415.054 3 138.351 3.004 .050 
Within Groups 1105.203 24 46.050 
Total 1520.257 27 

Multiple Comparisons 
LSD 

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 10.07(*) 3.63 .010 2.59 17.56 

150 m. 8.27(*) 3.63 .032 .78 15.76 
225 m. 7.58(*) 3.63 .048 .09 15.06 

75 m. <=>?@ABC 5 m. -10.07(*) 3.63 .010 -17.56 -2.59 
150 m. -1.80 3.63 .624 -9.29 5.68 
225 m. -2.50 3.63 .498 -9.98 4.99 

150 m. <=>?@ABC 5 m. -8.27(*) 3.63 .032 -15.76 -.78 
75 m. 1.80 3.63 .624 -5.68 9.29 
225 m. -.69 3.63 .850 -8.18 6.79 

225 m. <=>?@ABC 5 m. -7.58(*) 3.63 .048 -15.06 -.09 
75 m. 2.50 3.63 .498 -4.99 9.98 
150 m. .69 3.63 .850 -6.79 8.18 

* The mean difference is significant at the .05 level. 
 



259

	-8.3 PM10 

Descriptives 
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 
<=>?@ABC 5 m. 7 90.15 17.37 6.56 74.09 106.21 66.28 113.63 
75 m. 6 69.24 10.95 4.47 57.76 80.73 54.15 85.92 
150 m. 7 67.40 14.50 5.48 53.98 80.81 47.19 88.76 
225 m. 7 69.74 18.78 7.10 52.37 87.11 45.92 102.94 
Total 27 74.31 17.74 3.41 67.30 81.33 45.92 113.63 

Test of Homogeneity of Variances 

Levene Statistic df1 df2 Sig. 
.664 3 23 .583 

ANOVA 

Sum of Squares df Mean Square F Sig. 
Between Groups 2390.848 3 796.949 3.167 .044 
Within Groups 5787.034 23 251.610 
Total 8177.881 26 

Multiple Comparisons 
LSD 

95% Confidence Interval 
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 
<=>?@ABC 5 m. 75 m. 20.91(*) 8.82 20.905 8.82 .03 

150 m. 22.75(*) 8.48 22.751 8.48 .01 
225 m. 20.41(*) 8.48 20.410 8.48 .02 

75 m. <=>?@ABC 5 m. -20.91(*) 8.82 -20.905 8.82 .03 
150 m. 1.85 8.82 1.846 8.82 .84 
225 m. -.50 8.82 -.495 8.82 .96 

150 m. <=>?@ABC 5 m. -22.75(*) 8.48 -22.751 8.48 .01 
75 m. -1.85 8.82 -1.846 8.82 .84 
225 m. -2.34 8.48 -2.341 8.48 .78 

225 m. <=>?@ABC 5 m. -20.41(*) 8.48 -20.410 8.48 .02 
75 m. .50 8.82 .495 8.82 .96 
150 m. 2.34 8.48 2.341 8.48 .78 

* The mean difference is significant at the .05 level. 
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	-9. ���������������������������
�,�-�. (Multiple regression analysis) 
	-9.1 Enter method 
 
Variables Entered/Removed(b) 

Model Variables Entered Variables Removed Method 
1

Street, SR, WS, RH, Van, T, Bus(a) . Enter 

a All requested variables entered. 
b Dependent Variable: pPAHs 
 
Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .602(a) .363 .361 .75802 

a Predictors: (Constant), Street, SR, WS, RH, Van, T, Bus 
 
ANOVA(b) 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 953.773 7 136.253 237.128 .000(a) 

Residual 1673.800 2913 .575 
Total 2627.573 2920 

a Predictors: (Constant), Street, SR, WS, RH, Van, T, Bus 
b Dependent Variable: pPAHs 
 
Coefficients(a) 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model 

B Std. Error Beta 
t Sig. 

1 (Constant) -.057 .014 -4.013 .000 
Bus .143 .019 .153 7.391 .000 
Van .292 .017 .305 17.622 .000 

T -.056 .015 -.065 -3.666 .000 
RH -.004 .015 -.005 -.264 .792 
SR .038 .018 .039 2.124 .034 
WS -.236 .020 -.246 -11.787 .000 

Street .391 .016 .418 24.879 .000 
a Dependent Variable: pPAHs 
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	-9.2 Backward method 
 
Variables Entered/Removed(b) 

Model Variables Entered 
Variables 
Removed Method 

1 Street, SR, WS, 
RH, Van, T, Bus(a) 

. Enter 

2
. RH Backward (criterion: Probability of F-

to-remove >= .100). 
a All requested variables entered. 
b Dependent Variable: pPAHs 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .602(a) .363 .361 .75802 
2 .602(b) .363 .362 .75790 

a Predictors: (Constant), Street, SR, WS, RH, Van, T, Bus 
b Predictors: (Constant), Street, SR, WS, Van, T, Bus 
 

ANOVA(c) 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 953.773 7 136.253 237.128 .000(a) 

Residual 1673.800 2913 .575 
Total 2627.573 2920 

2 Regression 953.733 6 158.955 276.727 .000(b) 
Residual 1673.841 2914 .574 
Total 2627.573 2920 

a Predictors: (Constant), Street, SR, WS, RH, Van, T, Bus 
b Predictors: (Constant), Street, SR, WS, Van, T, Bus 
c Dependent Variable: pPAHs 
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Coefficients(a) 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model 

B Std. Error Beta 
t Sig. 

1 (Constant) -.057 .014 -4.013 .000 
Bus .143 .019 .153 7.391 .000 
Van .292 .017 .305 17.622 .000 
T -.056 .015 -.065 -3.666 .000 
RH -.004 .015 -.005 -.264 .792 
SR .038 .018 .039 2.124 .034 
WS -.236 .020 -.246 -11.787 .000 
Street .391 .016 .418 24.879 .000 

2 (Constant) -.056 .014 -4.005 .000 
Bus .143 .019 .154 7.492 .000 
Van .292 .017 .305 17.656 .000 
T -.057 .014 -.066 -3.978 .000 
SR .039 .017 .041 2.306 .021 
WS -.236 .020 -.247 -11.851 .000 
Street .390 .015 .416 26.116 .000 

a Dependent Variable: pPAHs 
 

Excluded Variables(b) 

Partial Correlation 
Collinearity 

Statistics 
Model 

Beta In t Sig. 
Tolerance 

2 RH -.005(a) -.264 .792 -.005 .734 
a Predictors in the Model: (Constant), Street, SR, WS, Van, T, Bus 
b Dependent Variable: pPAHs 
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	-9.3 Forward method 
 
Variables Entered/Removed(a) 

Model 
Variables 
Entered 

Variables 
Removed Method 

1 Street . Forward (Criterion: Probability-of-F-to-enter <= .050) 
2 Van . Forward (Criterion: Probability-of-F-to-enter <= .050) 
3 WS . Forward (Criterion: Probability-of-F-to-enter <= .050) 
4 Bus . Forward (Criterion: Probability-of-F-to-enter <= .050) 
5 T . Forward (Criterion: Probability-of-F-to-enter <= .050) 
6 SR . Forward (Criterion: Probability-of-F-to-enter <= .050) 

a Dependent Variable: pPAHs 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .484(a) .234 .234 .83038 
2 .569(b) .324 .323 .78033 
3 .588(c) .346 .345 .76745 
4 .599(d) .359 .358 .75995 
5 .602(e) .362 .361 .75846 
6 .602(f) .363 .362 .75790 

a Predictors: (Constant), Street 
b Predictors: (Constant), Street, Van 
c Predictors: (Constant), Street, Van, WS 
d Predictors: (Constant), Street, Van, WS, Bus 
e Predictors: (Constant), Street, Van, WS, Bus, T 
f Predictors: (Constant), Street, Van, WS, Bus, T, SR 
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ANOVA(g) 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 614.826 1 614.826 891.655 .000(a) 

Residual 2012.748 2919 .690 
Total 2627.573 2920 

2 Regression 850.776 2 425.388 698.606 .000(b) 
Residual 1776.797 2918 .609 
Total 2627.573 2920 

3 Regression 909.530 3 303.177 514.752 .000(c) 
Residual 1718.043 2917 .589 
Total 2627.573 2920 

4 Regression 943.515 4 235.879 408.432 .000(d) 
Residual 1684.058 2916 .578 
Total 2627.573 2920 

5 Regression 950.677 5 190.135 330.518 .000(e) 
Residual 1676.896 2915 .575 
Total 2627.573 2920 

6 Regression 953.733 6 158.955 276.727 .000(f) 
Residual 1673.841 2914 .574 
Total 2627.573 2920 

a Predictors: (Constant), Street 
b Predictors: (Constant), Street, Van 
c Predictors: (Constant), Street, Van, WS 
d Predictors: (Constant), Street, Van, WS, Bus 
e Predictors: (Constant), Street, Van, WS, Bus, T 
f Predictors: (Constant), Street, Van, WS, Bus, T, SR 
g Dependent Variable: pPAHs 
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Coefficients(a) 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model 

B Std. Error Beta 
t Sig. 

1 (Constant) -.061 .015 -3.966 .000 
Street .453 .015 .484 29.861 .000 

2 (Constant) -.051 .014 -3.555 .000 
Street .375 .015 .401 25.371 .000 
Van .297 .015 .311 19.685 .000 

3 (Constant) -.050 .014 -3.536 .000 
Street .359 .015 .383 24.516 .000 
Van .303 .015 .317 20.379 .000 
WS -.144 .014 -.150 -9.988 .000 

4 (Constant) -.056 .014 -3.994 .000 
Street .387 .015 .413 25.883 .000 
Van .288 .015 .301 19.411 .000 
WS -.242 .019 -.252 -12.634 .000 
Bus .147 .019 .158 7.671 .000 

5 (Constant) -.056 .014 -4.007 .000 
Street .389 .015 .416 26.073 .000 
Van .305 .016 .319 19.595 .000 
WS -.227 .020 -.237 -11.616 .000 
Bus .145 .019 .155 7.555 .000 
T -.049 .014 -.057 -3.528 .000 

6 (Constant) -.056 .014 -4.005 .000 
Street .390 .015 .416 26.116 .000 
Van .292 .017 .305 17.656 .000 
WS -.236 .020 -.247 -11.851 .000 
Bus .143 .019 .154 7.492 .000 
T -.057 .014 -.066 -3.978 .000 
SR .039 .017 .041 2.306 .021 

a Dependent Variable: pPAHs 
 

Nkam
Line

Nkam
Line
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Excluded Variables(g) 

Partial Correlation 
Collinearity 

Statistics 
Model 

Beta In t Sig. 
Tolerance 

1 Bus .023(a) 1.365 .172 .025 .946 
Van .311(a) 19.685 .000 .342 .929 
T .003(a) .203 .839 .004 .988 
RH -.070(a) -4.109 .000 -.076 .889 
SR .094(a) 5.848 .000 .108 .995 
WS -.139(a) -8.630 .000 -.158 .989 

2 Bus -.015(b) -.958 .338 -.018 .932 
T -.097(b) -6.086 .000 -.112 .896 
RH -.042(b) -2.592 .010 -.048 .881 
SR -.031(b) -1.877 .061 -.035 .834 
WS -.150(b) -9.988 .000 -.182 .987 

3 Bus .158(c) 7.671 .000 .141 .519 
T -.061(c) -3.765 .000 -.070 .840 
RH -.045(c) -2.847 .004 -.053 .881 
SR .027(c) 1.529 .126 .028 .741 

4 T -.057(d) -3.528 .000 -.065 .839 
RH -.029(d) -1.826 .068 -.034 .864 
SR .024(d) 1.398 .162 .026 .740 

5 RH -.015(e) -.936 .349 -.017 .805 
SR .041(e) 2.306 .021 .043 .699 

6 RH -.005(f) -.264 .792 -.005 .734 
a Predictors in the Model: (Constant), Street 
b Predictors in the Model: (Constant), Street, Van 
c Predictors in the Model: (Constant), Street, Van, WS 
d Predictors in the Model: (Constant), Street, Van, WS, Bus 
e Predictors in the Model: (Constant), Street, Van, WS, Bus, T 
f Predictors in the Model: (Constant), Street, Van, WS, Bus, T, SR 
g Dependent Variable: pPAHs 
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	-9.4 Stepwise method 
 
Variables Entered/Removed(a) 

Model 
Variables 
Entered 

Variables 
Removed Method 

1 Street . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

2 Van . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

3 WS . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

4 Bus . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

5 T . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

6 SR . Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-
to-remove >= .100). 

a Dependent Variable: pPAHs 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .484(a) .234 .234 .83038 
2 .569(b) .324 .323 .78033 
3 .588(c) .346 .345 .76745 
4 .599(d) .359 .358 .75995 
5 .602(e) .362 .361 .75846 
6 .602(f) .363 .362 .75790 

a Predictors: (Constant), Street 
b Predictors: (Constant), Street, Van 
c Predictors: (Constant), Street, Van, WS 
d Predictors: (Constant), Street, Van, WS, Bus 
e Predictors: (Constant), Street, Van, WS, Bus, T 
f Predictors: (Constant), Street, Van, WS, Bus, T, SR 
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ANOVA(g) 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 614.826 1 614.826 891.655 .000(a) 

Residual 2012.748 2919 .690 
Total 2627.573 2920 

2 Regression 850.776 2 425.388 698.606 .000(b) 
Residual 1776.797 2918 .609 
Total 2627.573 2920 

3 Regression 909.530 3 303.177 514.752 .000(c) 
Residual 1718.043 2917 .589 
Total 2627.573 2920 

4 Regression 943.515 4 235.879 408.432 .000(d) 
Residual 1684.058 2916 .578 
Total 2627.573 2920 

5 Regression 950.677 5 190.135 330.518 .000(e) 
Residual 1676.896 2915 .575 
Total 2627.573 2920 

6 Regression 953.733 6 158.955 276.727 .000(f) 
Residual 1673.841 2914 .574 
Total 2627.573 2920 

a Predictors: (Constant), Street 
b Predictors: (Constant), Street, Van 
c Predictors: (Constant), Street, Van, WS 
d Predictors: (Constant), Street, Van, WS, Bus 
e Predictors: (Constant), Street, Van, WS, Bus, T 
f Predictors: (Constant), Street, Van, WS, Bus, T, SR 
g Dependent Variable: pPAHs 
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Coefficients(a) 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model 

B Std. Error Beta 
t Sig. 

1 (Constant) -.061 .015 -3.966 .000 
Street .453 .015 .484 29.861 .000 

2 (Constant) -.051 .014 -3.555 .000 
Street .375 .015 .401 25.371 .000 
Van .297 .015 .311 19.685 .000 

3 (Constant) -.050 .014 -3.536 .000 
Street .359 .015 .383 24.516 .000 
Van .303 .015 .317 20.379 .000 
WS -.144 .014 -.150 -9.988 .000 

4 (Constant) -.056 .014 -3.994 .000 
Street .387 .015 .413 25.883 .000 
Van .288 .015 .301 19.411 .000 
WS -.242 .019 -.252 -12.634 .000 
Bus .147 .019 .158 7.671 .000 

5 (Constant) -.056 .014 -4.007 .000 
Street .389 .015 .416 26.073 .000 
Van .305 .016 .319 19.595 .000 
WS -.227 .020 -.237 -11.616 .000 
Bus .145 .019 .155 7.555 .000 
T -.049 .014 -.057 -3.528 .000 

6 (Constant) -.056 .014 -4.005 .000 
Street .390 .015 .416 26.116 .000 
Van .292 .017 .305 17.656 .000 
WS -.236 .020 -.247 -11.851 .000 
Bus .143 .019 .154 7.492 .000 
T -.057 .014 -.066 -3.978 .000 
SR .039 .017 .041 2.306 .021 

a Dependent Variable: pPAHs 
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Excluded Variables(g) 

Partial Correlation 
Collinearity 

Statistics 
Model 

Beta In t Sig. 
Tolerance 

1 Bus .023(a) 1.365 .172 .025 .946 
Van .311(a) 19.685 .000 .342 .929 
T .003(a) .203 .839 .004 .988 
RH -.070(a) -4.109 .000 -.076 .889 
SR .094(a) 5.848 .000 .108 .995 
WS -.139(a) -8.630 .000 -.158 .989 

2 Bus -.015(b) -.958 .338 -.018 .932 
T -.097(b) -6.086 .000 -.112 .896 
RH -.042(b) -2.592 .010 -.048 .881 
SR -.031(b) -1.877 .061 -.035 .834 
WS -.150(b) -9.988 .000 -.182 .987 

3 Bus .158(c) 7.671 .000 .141 .519 
T -.061(c) -3.765 .000 -.070 .840 
RH -.045(c) -2.847 .004 -.053 .881 
SR .027(c) 1.529 .126 .028 .741 

4 T -.057(d) -3.528 .000 -.065 .839 
RH -.029(d) -1.826 .068 -.034 .864 
SR .024(d) 1.398 .162 .026 .740 

5 RH -.015(e) -.936 .349 -.017 .805 
SR .041(e) 2.306 .021 .043 .699 

6 RH -.005(f) -.264 .792 -.005 .734 
a Predictors in the Model: (Constant), Street 
b Predictors in the Model: (Constant), Street, Van 
c Predictors in the Model: (Constant), Street, Van, WS 
d Predictors in the Model: (Constant), Street, Van, WS, Bus 
e Predictors in the Model: (Constant), Street, Van, WS, Bus, T 
f Predictors in the Model: (Constant), Street, Van, WS, Bus, T, SR 
g Dependent Variable: pPAHs 
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������� �
�-1 �������
�����"��#�$�� (Standard Curve) 

 

�����	 
-1 ���������� (Standard Curve)  �� PAHs 16 &�'(
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�����	 
-1 (�*+) ���������� (Standard Curve)  �� PAHs 16 &�'(
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�-2 ������������1���2�������3��� PAHs 16 1���
�-2.1 ������������������	����� PAHs 8�9:;� PM2.5 2�� PM2.5-10#��2��	����?�@���:	:���� 
����- 
-2.1.1 &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3 =����=>��?���1@A�- 

��1@A�- PM2.5 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I
Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe nd nd nd nd 2.92 2.18 nd 0.73 
Anth nd nd nd nd 2.09 1.77 nd 0.55 
Fluor 4.19 5.07 6.89 4.88 4.34 3.39 7.27 5.15 
Pyr 0.49 0.58 0.40 0.33 1.28 1.16 0.43 0.67 

B[a]A 3.93 4.19 3.62 2.19 6.42 3.98 3.15 3.92 
Chry 3.53 2.84 1.85 1.86 5.11 4.11 3.40 3.24 
B[b]F 8.18 nd nd 6.44 8.57 10.79 3.73 5.39 
B[k]F nd nd nd nd 3.48 nd nd 0.50 
B[a]P 7.03 nd nd 10.11 13.79 10.41 nd 5.91 
Ind 28.86 nd nd nd 2.85 6.35 nd 5.44 

D[a,h]A nd nd nd nd nd nd nd nd 
B[g,h,i]P nd nd nd 1.34 3.55 5.34 6.91 4.81 

SUM 72.71 12.68 12.76 27.14 54.39 49.48 24.88 36.29 

����- 
-2.1.2 &�'(/012�'��3 �� PAHs 4�567� PM2.5-10 :�';<3 =����=>��?���1@A�- 
��1@A�- PM2.5-10 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I

Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe 1.45 nd nd 0.56 nd nd 1.73 0.53 
Anth 1.02 0.97 0.96 1.18 nd nd 1.53 0.81 
Fluor 0.39 0.41 0.40 0.47 1.33 0.00 2.98 0.85 
Pyr 0.33 0.27 0.26 0.21 0.36 0.32 nd 0.25 

B[a]A nd nd nd nd nd nd nd nd 
Chry nd nd nd nd nd nd nd nd 
B[b]F nd nd nd nd nd nd nd nd 
B[k]F nd nd nd nd nd nd nd nd 
B[a]P nd nd nd nd nd nd nd nd 
Ind 2.15 nd nd nd nd nd nd 0.31 

D[a,h]A nd nd nd nd nd nd nd nd 
B[g,h,i]P 0.77 nd nd nd nd nd nd 0.11 

SUM 6.12 1.64 1.62 2.41 1.69 0.32 6.23 2.86 
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����- 
-2.1.3 &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3/I;+�CI 

;+�CI PM2.5 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I
Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe 2.16 3.39 1.79 1.58 1.94 1.88 2.43 2.17 
Anth 1.27 1.69 1.34 1.01 1.27 1.24 1.37 1.31 
Fluor 2.60 1.89 2.65 1.99 3.22 2.83 0.52 2.24 
Pyr 0.77 0.56 0.54 0.42 0.74 0.67 0.57 0.61 

B[a]A 3.31 2.49 3.11 2.81 4.89 3.02 nd 2.80 
Chry 3.87 2.22 2.37 2.23 4.49 3.21 nd 2.63 
B[b]F 9.82 4.88 nd 8.03 10.59 9.50 3.46 6.61 
B[k]F nd 2.24 nd nd 3.10 3.87 2.54 1.68 
B[a]P 10.73 9.59 nd 9.15 13.78 12.11 10.93 9.47 
Ind 6.48 4.68 4.60 3.60 6.82 5.72 nd 4.56 

D[a,h]A nd nd nd nd nd nd nd nd 
B[g,h,i]P 6.27 5.05 3.95 3.46 8.13 6.44 5.63 5.56 

SUM 47.29 38.67 20.33 34.27 58.98 50.50 27.45 39.64 

����- 
-2.1.4 &�'(/012�'��3 �� PAHs 4�567� PM2.5-10 :�';<3/I;+�CI

;+�CI PM2.5-10 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I
Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe 0.52 0.63 2.10 nd 1.81 nd 1.21 0.90 
Anth 0.51 0.47 2.12 nd 1.10 nd 1.26 0.78 
Fluor 1.35 1.17 1.25 1.92 1.13 nd 2.08 1.27 
Pyr 0.37 0.12 0.25 0.17 0.25 0.11 0.35 0.23 

B[a]A nd nd nd nd nd nd nd nd 
Chry nd nd nd nd nd nd nd nd 
B[b]F nd nd nd nd nd nd nd nd 
B[k]F nd nd nd nd nd nd nd nd 
B[a]P nd nd nd nd nd nd nd nd 
Ind nd nd nd nd nd nd nd nd 

D[a,h]A nd nd nd nd nd nd nd nd 
B[g,h,i]P nd nd nd nd nd nd nd nd 

SUM 2.75 2.38 5.71 2.09 4.31 0.11 4.90 3.18 
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����- 
-2.1.5 &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3 ��.H��<'��D:�'G��E6�'B

��.H��<'��D PM2.5 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I
Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe 0.48 0.35 0.30 0.35 0.44 0.33 0.30 0.36 
Anth 0.21 0.16 0.15 0.23 0.16 0.15 0.36 0.20 
Fluor 0.49 0.35 0.37 0.55 0.55 0.44 0.37 0.45 
Pyr 0.09 0.12 0.11 0.13 0.20 0.12 0.16 0.13 

B[a]A 0.59 0.58 0.59 0.58 1.05 0.48 0.43 0.61 
Chry 0.34 0.52 0.40 0.45 0.91 0.39 0.63 0.52 
B[b]F 0.98 1.17 1.05 1.12 2.16 1.10 0.95 1.22 
B[k]F 0.38 0.40 0.34 0.38 0.75 0.34 0.43 0.43 
B[a]P 1.46 1.54 1.29 1.45 2.90 1.13 1.72 1.64 
Ind 0.93 0.80 0.73 0.86 1.65 0.73 0.35 0.87 

D[a,h]A nd 0.15 0.14 0.16 0.17 0.16 0.39 0.17 
B[g,h,i]P 1.00 0.81 0.82 0.97 1.81 0.73 1.31 1.06 

SUM 6.94 6.94 6.30 7.22 12.76 6.11 7.39 7.67 

����- 
-2.1.6 &�'(/012�'��3 �� PAHs 4�567� PM2.5-10 :�';<3 ��.H��<'��D:�'G��E6�'B

��.H��<'��D PM2.5-10 BC���D +C-
�� �6E �FGC :(� H6�D ; ��D +��'�ID 
*�;J0�	I
Nap nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd 
Phe 0.22 0.22 0.21 0.15 0.23 0.29 0.35 0.24 
Anth 0.12 0.12 0.12 0.11 0.18 0.15 0.21 0.14 
Fluor 0.09 0.05 0.10 0.06 0.14 0.11 0.18 0.10 
Pyr 0.03 0.03 0.03 0.02 0.04 0.03 0.05 0.03 

B[a]A 0.05 0.11 0.06 0.05 0.09 0.04 0.12 0.07 
Chry 0.03 0.05 0.05 0.03 0.04 0.03 0.07 0.04 
B[b]F 0.10 0.13 0.07 0.05 0.07 0.08 0.11 0.09 
B[k]F 0.04 0.08 0.02 0.01 0.14 0.03 nd 0.05 
B[a]P 0.11 0.29 0.13 0.09 0.30 nd nd 0.13 
Ind 0.14 0.11 0.14 0.05 0.17 0.09 0.13 0.12 

D[a,h]A nd nd nd 0.26 0.29 0.02 nd 0.08 
B[g,h,i]P 0.08 0.11 0.05 0.04 0.11 0.08 0.10 0.08 

SUM 1.01 1.30 0.99 0.92 1.80 0.96 1.32 1.19 
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�-2.2 ������������������	����� PAHs 8�9:;� PM2.5 2�� PM2.5-10#��2��#?A�B���?�@���:	:���� 

����- 
-2.2  &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3+6�I��;:aB '�' 

<C�BC���D��	 20 I. 47
< 5 ;��� 

PM2.5 
75 ;��� 

PM2.5 
150 ;��� 

PM2.5 
225 ;��� 

PM2.5 
< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.26 nd 0.16 0.20 0.30 0.19 0.25 nd 0.17 

Anth 0.14 nd 0.12 0.13 0.21 0.11 0.13 nd 0.10 
Fluor 0.20 0.08 0.05 0.07 0.10 0.06 0.06 nd 0.08 
Pyr 0.06 0.02 0.02 0.03 0.03 0.03 0.02 0.06 0.03 

B[a]A 0.24 0.11 0.15 0.10 nd 0.04 0.04 0.05 0.09 
Chry 0.22 0.11 0.06 0.08 nd 0.01 0.01 0.06 0.07 
B[b]F 0.77 0.13 0.22 0.12 nd 0.05 0.05 nd 0.17 
B[k]F 0.22 0.13 0.88 0.80 nd 0.04 nd nd 0.26 
B[a]P 0.65 0.43 0.28 0.22 nd nd nd 0.04 0.20 

Ind 0.42 0.86 0.21 0.31 nd nd nd 0.03 0.23 
D[a,h]A 0.08 1.54 0.16 0.06 nd nd nd 0.04 0.23 
B[g,h,i]P 0.44 1.15 0.24 0.21 nd nd nd 0.03 0.26 

SUM 3.72 4.56 2.54 2.33 0.64 0.53 0.56 0.31 1.90 

<C�+C-
����	 21I. 47
< 5 ;��� 

PM2.5 
75 ;��� 

PM2.5 
150 ;��� 

PM2.5 
225 ;��� 

PM2.5 
< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.20 0.19 0.17 0.14 0.20 0.11 0.08 0.27 0.17 

Anth 0.18 0.23 0.12 0.11 0.11 0.12 0.11 0.29 0.16 
Fluor 0.10 0.11 0.07 0.10 0.06 0.05 0.03 0.08 0.08 
Pyr 0.06 0.04 0.04 0.03 0.03 0.02 0.01 0.02 0.03 

B[a]A 0.27 0.13 0.14 0.08 0.05 nd 0.05 nd 0.09 
Chry 0.22 0.08 0.12 0.08 0.03 nd nd nd 0.07 
B[b]F 0.84 0.19 0.13 0.17 nd 0.15 nd 0.10 0.20 
B[k]F 0.43 0.16 0.13 0.16 nd 0.12 nd nd 0.13 
B[a]P 0.97 0.85 0.96 0.66 0.17 nd nd nd 0.45 

Ind 1.89 0.89 1.23 0.86 nd 0.13 nd nd 0.63 
D[a,h]A 1.52 1.77 1.78 0.54 nd nd nd nd 0.70 
B[g,h,i]P 1.53 0.92 1.17 0.75 0.04 0.07 0.04 nd 0.57 

SUM 8.21 5.55 6.08 3.69 0.70 0.76 0.32 0.75 3.26 
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����- 
-2.2 (�*+) &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3+6�I��;:aB '�' 

<C��6E��	 22 I. 47
< 5 ;��� 

PM2.5 
75 ;��� 

PM2.5 
150 ;��� 

PM2.5 
225 ;��� 

PM2.5 
< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd - nd nd nd nd nd nd nd 
Acy nd - nd nd nd nd nd nd nd 
Ace nd - nd nd nd nd nd nd nd 
Flu nd - nd nd nd nd nd nd nd 
Phe 0.37 - 0.16 0.16 0.12 0.14 0.09 0.16 0.17 

Anth 0.28 - 0.10 0.08 0.17 0.15 0.11 0.12 0.14 
Fluor 0.23 - 0.10 0.08 0.04 0.06 0.03 0.04 0.08 
Pyr 0.02 - 0.03 0.04 0.01 0.01 0.01 0.01 0.02 

B[a]A 0.10 - 0.10 0.13 nd nd nd 0.04 0.05 
Chry 0.07 - 0.08 0.12 nd nd nd 0.01 0.04 
B[b]F 0.13 - 0.22 0.13 0.04 0.04 0.06 0.04 0.10 
B[k]F 0.12 - 0.51 0.09 nd 0.01 nd nd 0.10 
B[a]P 0.11 - nd 1.06 nd nd nd nd 0.17 

Ind 0.80 - 0.62 1.00 nd 0.06 nd nd 0.35 
D[a,h]A 1.44 - 1.53 1.54 nd nd nd nd 0.65 
B[g,h,i]P 0.88 - 0.42 0.50 0.03 0.04 0.09 nd 0.28 

SUM 4.56 - 3.88 4.93 0.42 0.50 0.38 0.43 2.16 

<C��FGC :(���	 23
I. 47 

< 5 ;��� 
PM2.5 

75 ;��� 
PM2.5 

150 ;��� 
PM2.5 

225 ;��� 
PM2.5 

< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.12 0.12 0.24 0.15 0.18 0.17 0.11 0.08 0.15 

Anth 0.09 0.08 0.17 0.12 0.14 0.12 0.19 0.09 0.13 
Fluor 0.09 0.06 0.09 0.06 0.06 0.03 nd 0.03 0.05 
Pyr 0.05 0.04 0.03 0.05 0.03 0.02 0.04 0.05 0.04 

B[a]A 0.11 0.10 0.09 0.12 0.03 0.04 nd nd 0.06 
Chry 0.13 0.11 0.09 0.11 0.03 0.01 nd nd 0.06 
B[b]F 0.28 0.14 0.14 0.11 0.12 0.05 nd 0.06 0.11 
B[k]F 1.41 1.17 1.16 1.16 nd nd 0.06 0.17 0.64 
B[a]P 0.52 0.82 0.53 0.38 nd nd 0.16 0.18 0.32 

Ind 1.08 0.90 0.70 0.81 nd nd 0.15 nd 0.45 
D[a,h]A 0.86 0.62 0.97 0.93 nd nd nd 0.33 0.46 
B[g,h,i]P 0.94 0.89 0.49 0.63 nd nd 0.08 nd 0.38 

SUM 5.68 5.06 4.70 4.63 0.59 0.45 0.79 0.97 2.86 
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-2.2 (�*+) &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3+6�I��;:aB '�' 

<C�H6�D��	 24 I. 47
< 5 ;��� 

PM2.5 
75 ;��� 

PM2.5 
150 ;��� 

PM2.5 
225 ;��� 

PM2.5 
< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.20 0.27 0.17 0.18 0.19 0.20 0.16 nd 0.17 

Anth 0.13 0.18 0.16 0.12 0.10 0.13 0.14 nd 0.12 
Fluor 0.12 0.12 nd 0.12 0.05 0.06 0.05 nd 0.07 
Pyr 0.04 0.04 nd 0.03 0.01 0.02 0.01 0.01 0.02 

B[a]A 0.12 0.12 0.07 0.14 0.03 0.03 0.04 0.16 0.09 
Chry 0.12 0.20 0.09 0.12 0.02 0.02 0.02 0.03 0.08 
B[b]F 0.19 0.17 0.18 0.13 0.06 0.05 0.09 0.05 0.11 
B[k]F 1.80 1.41 1.07 0.15 0.02 0.01 nd nd 0.56 
B[a]P 0.45 0.52 0.49 0.80 0.03 0.04 nd 0.50 0.36 

Ind 1.07 0.77 0.86 1.10 0.07 0.06 nd nd 0.49 
D[a,h]A 1.02 1.25 1.32 1.36 nd nd nd nd 0.62 
B[g,h,i]P 1.00 0.47 0.77 0.86 0.04 0.05 nd nd 0.40 

SUM 6.27 5.52 5.19 5.12 0.63 0.66 0.52 0.75 3.08 

<C�; ��D��	 25 I. 47
< 5 ;��� 

PM2.5 
75 ;��� 

PM2.5 
150 ;��� 

PM2.5 
225 ;��� 

PM2.5 
< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.29 0.14 0.17 0.16 0.19 0.21 0.18 0.16 0.19 

Anth 0.22 0.11 0.13 0.19 0.13 0.11 0.09 0.09 0.13 
Fluor 0.11 0.05 0.05 0.05 0.02 0.04 0.03 0.04 0.05 
Pyr 0.03 0.02 0.02 0.03 0.01 0.02 0.01 0.02 0.02 

B[a]A 0.12 0.07 0.09 0.11 0.03 0.04 0.03 0.03 0.07 
Chry 0.09 0.07 0.08 0.10 0.01 0.01 0.01 0.01 0.05 
B[b]F 0.22 0.13 0.12 0.83 nd nd nd nd 0.16 
B[k]F 2.30 1.24 0.73 0.00 nd nd nd nd 0.53 
B[a]P 0.76 0.34 0.31 0.76 0.17 0.21 0.19 0.29 0.38 

Ind 1.67 0.90 1.10 0.99 nd nd nd nd 0.58 
D[a,h]A 1.95 1.37 1.61 1.22 nd nd nd nd 0.77 
B[g,h,i]P 1.34 0.32 0.42 0.67 nd nd nd nd 0.34 

SUM 9.10 4.77 4.85 5.11 0.57 0.64 0.56 0.63 3.28 
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-2.2 (�*+) &�'(/012�'��3 �� PAHs 4�567� PM2.5 :�';<3+6�I��;:aB '�' 

<C�+��'�ID��	
26 I. 47

< 5 ;��� 
PM2.5 

75 ;��� 
PM2.5 

150 ;��� 
PM2.5 

225 ;��� 
PM2.5 

< 5 ;��� 
PM2.5-10 

75 ;��� 
PM2.5-10 

150 ;��� 
PM2.5-10 

225 ;��� 
PM2.5-10 
*�;J0�	I 

Nap nd nd nd nd nd nd nd nd nd 
Acy nd nd nd nd nd nd nd nd nd 
Ace nd nd nd nd nd nd nd nd nd 
Flu nd nd nd nd nd nd nd nd nd 
Phe 0.18 nd nd 0.13 0.06 0.06 0.04 0.02 0.06 

Anth 0.17 nd nd 0.10 0.08 0.05 0.03 0.03 0.06 
Fluor nd nd 0.04 0.06 0.01 0.01 0.07 0.01 0.02 
Pyr nd nd 0.03 0.03 0.02 0.03 0.00 0.01 0.02 

B[a]A 0.07 0.12 0.04 0.04 nd nd nd nd 0.03 
Chry 0.09 0.24 0.04 0.04 nd nd nd nd 0.05 
B[b]F 0.28 0.88 0.19 0.17 nd 0.02 0.07 nd 0.20 
B[k]F 1.61 0.28 1.21 1.48 nd 0.14 0.05 nd 0.60 
B[a]P 0.74 0.32 0.63 0.64 nd 0.07 0.28 nd 0.34 

Ind 1.29 0.56 0.41 0.68 0.41 0.16 nd 0.32 0.48 
D[a,h]A 1.98 1.22 1.11 1.49 0.23 0.21 nd nd 0.78 
B[g,h,i]P 1.15 0.44 0.32 0.55 0.26 nd nd 0.44 0.39 

SUM 7.56 4.06 4.02 5.41 1.08 0.75 0.54 0.82 3.03 
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