
�
�

���
�
�
�
�
	


�
�


�
�
�
�
�
�

�
�

��

�
�
�

�
�
�
�
�
�
�
�
�
�
 
!
"
#
�
�
!
$
�
�
�
	


�
�
�
�
$
%

�������	
��
�

�������

�������	
��
������������������ 

!"�#$%&

��'()*+,-./0�	)*01

23456789:1;



 

 

 

 

 

 

 

�������	
��
�������� 

������������  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!" 21# 3$%& 

�� 19�����	
�� 


������ 

 

'()%& *+,-�	./01�234�	25 

    6789:;<=>5? 

'(@A BCD�	EFGHI 

    BCDBCJKLMNO 1978P, 

    QR SR 026-227-0354 

TR R U VW5XR YZY[ 

    +\]^_`ab 1cd 31P 15e 

    QR SR 03-3848-1311 

 

 

 

 

�����

�

������	
��
��������������� 19��������� !�

"#�$%&'(�����)*+�,-�./01 89.52�3401 88.62156�7

8&9:;*�56�<=�� 18���78<���>?@�AB��6���)*CD

E�FG 2FHIJK<�L���6M+��NOPQR0GSSTUVW:�<G��

�XY�-�Z�[�S\N]^_`CaVW:�<=.bZ�-��� !�"#�c

1de�fgABGhij��kl !�"#mPM2.5no�pqG9�6������

�)*rR�`�Ps6tuGv�w�W:�<= 

 

� pxyzCcq�VP�� !�"#�{<�|z&Ns6tu�}:W-�~�- 1

� 7� 3�mx���������������������������������

����������n1��j�P�px SPM������:W��j�W:�VP=  

������ 12����pxyb��{ ¡v¢£�
��£���c���� !�"

#¤¥�¦�Gt§j�PL��¨:�$©��ª«�GU¬6�jw��j:P���

ª«���­�G���®��� 15�18�20���U¬6�VP=¯°-�1� 9� 6�

�±r�N6��� 20��\w-�e�kl !�"#mPM2.5n�²³C~W����

��´Sµ¶·¸¹Cº&�VP|z»¼¤¥�s6t½1:�<= 

 

� L�¾¿À-�� 19�����VP�� !�"#�»¼¤¥ÁÂ�}:W�pxyb

�./������ !t��ÃÄ&NeÅ�yz&NeÆ�ÇÈNµ¶·\w�ÉÊN

Ë�}:W��VW:�<=�P�ÌÍÎÏÐ3ÑÒÓÔÕr��6������Ö×G

ØÙj��ÚÛÜÚ1ÔOP¤¥ÁÂ�}:Wd��VW:�<=jw���� 20��\

w¤¥ÝÞGßàáÎâÐVPL��¨:�L��1�»¼¤¥�ÁÂCã���V��

� !�"#�Y�St��Ñ`äåµ¶·æç�¡èNË�}:Wd��VW:�<= 

 

¢¾¿ÀG�� !�"#éê�}:W�.ëì�VW�|íîïj��L�Cðñ�

�d��»¼¤¥���äå¾¿À�s6����5POW�òóôC:Põ:Ppö÷

ø��q\wùúCûVIü�<= 

 

 

�� 20��� �� !�"#¤¥�¦ýþ� $©� 

�����



 

 

 

�� 19��� ��	
��
 

 

 

�������	��
��   �
 ��� � 
� �� 

����	
����
���  �� ��� � �� �� 

�������	�����   �� ��� � �� �� 

�������
���   ��  !� � �� "# 

�������	������   $� %&� � �' () 

���*���+,-   .� /�   � 0' 12 

�����	�34��   �5 �& 

��������6
���   78 � � � 9: ;! 

"#�����	$%���   �� < 

"#���+,
���   &= '�� � >? @A 

()*��+��BC	DE�  ?F G�� � H�I 2J 

KLM()*��NOPQ����+,-� R
�S�

,-.���TU	$%/0�� � VW�"X1� ���YZ1�

,-.�����
���� � � [=�\!�


2�����	$%/0���� � ]&�3� � � "^���&�


2�*�P_+,-� � � `/�4 � � >?�ab�

5������	��U��� � � cd�678�

5������+,-� � � ef�� g� �h����

9���i	��+����j� � k:���1� lm�P �

9����*���+,-� � � nI�Xop�

:;<=>��qr+��	��
��� ^��s1� � t��!��

:;<=>�?��+,
���� � � � � uv�w�� � x?�y1�

"#>����	��@A�� � � '�Jz� � � {B�|��

"#>����+,-� � � }��~��

CD>����+����	@A���� ���� � � �����

�3����

CD>����+,-� � � �E�� p�

.F>��+P_	��
��� � ������

.F>��+P_+,-� � � 
��$��

9�>��+����	������ � .���G�

9�>����+,-� � � 5'��s� � �=����

�



�

�� � ��

�

�� B� � 

1 H� I ������������������������������ 1 

2 JKL� �������������������������� 1 

 JKM� 

 �NO PQRSJKTU 

 �VW�XL�QRSYZL� 

3 JKM��W%��[ ���������������������� 4 

 ;MJK 

 �MJK 

4  \��JK]^ 

 _1`a0bc ���������������������� 8 

 /�d��bc ����������������������14 

 � ��bc ����������������������25 

 ¡�¢£¤�e/ ��bc  ��������������32 

 �¥fW� ��bc ������������������37 

 g�4hiWjZ ����������������������43 

5 klmkJK]^ 

 _1`a0bc ����������������������51 

 /�d��bc ����������������������56 

 � ��bc ����������������������62 

 ¡�¢£¤�e/ ��bc ������������������70 

6 no=pWJK]^Wq¦§¨ ������������������75 

7 =6r6©sW�t� � � ����������������������96 

 

 

ª� uV� 

1 vw_1`a0�Xx« ���������������������  98 

2 YZL� ������������������������� 100 

3 JKM�W¬­®¯y�� ����������������� 105 

4 z��bcYZ]^ ��������������������� 111 

5 �� 19{cJKTUW�[ ����������������� 117 

6 no=pWJKTUW ° ����������������� 122 

7 JK]^Wg±QRS²³ ° ����������������� 123 



1� �� � 

� ������	
��
������������������� !"#$�%&'

()*��+,-./0�

� +,1 23456�78��
�����(9:;���<�=>?@7ABC(D

E��9:;���<�=F?�GH��0IJ�7�!"#$��K�L�@M���

�N�OP��QRS#���QR@7ATU�VWXYZ�[\-]ZY���0^_ 

`abcd%efg.hi�7� jk�l�m3(nopJ�qrsq�@=�t+,

-.= u�m3-vw��0pZ� IJ^	�)*+,�xy-z^{� �
��

����:;<�N�e|@7AVWX}~�������=�����0�

�

2� ���� 

2.1� ���� 

� >? F?�t� �K�L+,1�� 5��(�����) qrsq+,1�� 12�

���	
��
����������������_0qrsq+,1 �
�����

��������?�78��������_0IJZ�?�-� 2-1-1���_0 

 

��� ��� ���	


��
�� ��19�7�30�����8�3����

��19�7�30�����8�10����

����7�30�����8�1����

����8�1�����8�3����

����8�3�����8�6����

����8�6�����8�8����

����8�8�����8�10����


��
�� ��19�11�26�����11�30����

��19�11�26�����12�7����

����11�26�����11�28����

����11�28�����11�30����

����11�30�����12�3����

����12�3�����12�5����

����12�5�����12�7����

����
�� ���

!���
�� ���

 

 

2.2� ��	
��
����� 

�1���%&' 

� +,�1 !"#$��� 1� 9� 5�(���_0 

� �� � "¡� ¢£� ¤¥� ¦§� ¨©� ª«� ¬­� ®¯� °±

��²��@7A³´�  µ� ¢£� p=_^� °±��²� 

 

�2�+,#¶ 

� �K�L+,#¶-� 2-2-1 @7A· 2-2-1 � qrsq+,#¶-� 2-2-2 @7A·

2-2-2 ���_0²+,#¶�¸��l� IJ^	�+,#¶��¹1 º»¼½¾¿�

��_0 

� 2-1-1� +,?� 

�� � �

���



 

 

 

 

 

 

 

 

 

 

 

 

 

�� ����� 	

�
�
�������

������

������
 H1!H19"

# $% &'() &'()*+,-./0� �

1 23 234 234*+,-56� � 7

8 (9 (94 (94:;56� � 7

< => >?@ >?@*+,-56� � 7

A BC DE) DE)BCFGHIJ � 7

K LMNO LMNO4 LMNO4P� �

Q RS DE) DE)*+,-TU./0� �

V WX WX4 WXYZHIJ �

[ 4\ WX) 4\]9SHIJ � 7

#^ _` WX) _`>abHIJ c�defghijk

## lm no) no)lmpq� �

#1 r@` st) st)pq*+./0� �

#8 uv wx) wx)yz*+56� �

#< {| {|) {|)*+p}56� �

#A ~� ��) ��)yz:;56� �

#K �� ��4 ���-�HIJ �

#Q �C ��) �C4P�HIJ �

���

 

 

 

�� ����� 	

�
�
�������

������

������
 H14!H19"

# $%&' ()*+ &',-.�/0 � 1

2 3456 347 89:56�/0 � 1

; *<=> *<7 =>?@ABC�/0 � 1

D EFGH FIJ EF:GH�/0 �

K LM NO+ LM7P(�/0 � 1

Q RSTUV WX+ R7STUV�/0 �

Y WX7Z� WX7 WX7Z��/0 � 1

[ \]^_` ab+ \]^_`�/0 �

c de7fg hi+ de7fgAjk�/0 �

#l mnC. op+ mnC.�/0 � 1

## qrst uv+ qrst�/0 � 1

#2 wx+y wx+ wx+y�/0 �

#; z{ |g+ z{�/0 � 1

��}

 

· 2-2-1� �K�L+,#¶ · 2-2-2� qrsq+,#¶ 

� 2-2-1� �K�L+,#¶ 

� 2-2-2� qrsq+,#¶ 

� �

�

�

�

�

�

	



�

�




�
� �

�
�

�
�

�
	



�

�




�

�

�

�

�

� �

�

�

�

�

�

	



�

�




�
� �

�
�

�
�

�
	



�

�




�

�

�

�

�

���



2.3� ��������
����� 

�1�À½�ÁÂ$Ã 

� �K�L+,	1 Ä�ÅbÆ�ÇbÈ�ÉÊËÄ���Ìb�7� �
�����

-�Í 2.1��mÎÏ�ÐÑ��� 2.1�11�m�ÒB����ÓÁÂ�_0I�+,	1 2

Ô����Ìb-*Õ�Öe� uJ×J�ØÙÚÛÜÝ�Þ�ßÇ�ÚÛÜÝ-àá�

_�� 2-3-1�0 

� qrsq+,	1 ØÙÚÛÜÝ-àá�_"¡Åâãäåæ� PCI���Ìb�7� 

�
�����-�Í 2.5��mÎÏ� PM2.5� 2.5�10��m� PM2.5-10��ÓÁÂ�_0 

� À½ç�$Ã�èé1 º»¼½¾¿���_0 

 

�2�êEëì�êE$Ã 

� �K�L+,	1 ØÙÚÛÜÝ��=���:; íîN�@7Aï�ðñòí3ó

î-êE� Þ�ßÇ�ÚÛÜÝ��=���:; ôõN�@7Aóö÷N�-êE�

_0�$ qrsq+,	1 ØÙÚÛÜÝ��=���:; íîN� ï�ðñòí

3óî@7Aóö÷N�-êE�_0� 2-3-1��øùú%&'-��_0 

� ²N��êEÃ�ûU-� 2-3-2���_0u�èé1 º»¼½¾¿���_0 

 

 

��� ����	


��
 ���

���� ���

��������� �� !�


��
 ���

"#$%&��� ���/'(�

�)*�� '(�


��
 ���

���� ���

��������� '(�

�)*�� +,-

./�012

34
�
56
�

789712

PM2.5

PM(2.5-10)

:;<=>?
@PALLFLEX 2500 QAT-UPA

B��CDE>?

:;<=>?
@PALLFLEX 2500 QAT-UPA

FGHIJ<=>?
@ADVANTEC PF020, PF060A

 

 

� 2-3-1� ÁÂÜÝ�üý�êEëì 

���� ����� ���� 	�
��

�
�� ����
�
��

���


He����600���
��


����
���

���� �!"



#$%&'()*+,-
�

B[k]F, B[a]P,

B[ghi]P

.'((/012345678

9:�� ;<!���

V, Al, Mn, Cl, Na,

Ca, Br, Ti, Mg, Cu

=>?@ABC

DEFGHIJKL�MNO
IJKLP10QFGR�;<
!��

"ST�� UV1'()*+,-�

Na
+

, HN
4

+

, K
+

,

Mg
2+

,  Ca
2+

,

Cl
-

,  NO
3

-

, SO
4

2-

W" /X0YQZ234567

8

� 2-3-2� ²N��êE$Ã�ûU 

���



3� ��	
��
��� 

� +,?�1qrsq+,�
þ�������(�K�L+,1>? F?-?��S�

���)� �� 10Õ-�¶�²?���	
��ê�-Â
�_(� 3)0�ê�
1)

1 ²

C��ê�(³´S"¡S¢£S��Só�S���S��S¬­S��S°±)�ÕÓ�(Õ��)-

C����bÊ�b�	�¹�_0^_ #��C·
2)

(�� 9Õ � 3-1S� 3-2)t*��

�bÊ�b�YZ !�_0 

 

3.1� ���� 

� +,?��" !"#$1#$�%�&'�7�(�() *+7�,- 8. 1��#

$(]M u�/1C0(�1�_08 .�2� !"#$	23434ä�567(V

8pJ_�IÜt
8_(� 3)0 

 

1) ?��97. 30�(.)�8. 1�(ó) [�K�L+,]� � � � �  

� 7. 30�1B$ u�/BC��:(DE� 8. 1��!"#$	#$]M0 

2) ?��98. 1�(ó)�8. 3�(ô) [�K�L+,]          

  8. 1�1;J_( 2�3�1Ô� 5<�&'-=M�0 

3) ?�>98. 3�(ô)�8. 6�(.)� � � � � � �  

  ?@�>�9CA�BþJ ²#	C>�<DE�-FG0�H#�	$t�ZJ_0 

4) ?�I98. 6�(.)�8. 8�(ó) 

  J*K9CA�BþJ LM��C0(�10�H#�	$t�ZJ_0 

5) ?��98. 8�(ó)�8. 10�(ô)              

  NOPOJ*K9CA�BþJ LM��C0(�10 

 

3.2� ���� 

  +,?��QR1S���TCA�&'	$U� ?�"V�1FWCAXY�BþJ 

7-;J_0 

 

1) ?��911. 26�(.)�11. 28�(ó) [�K�L+,] 

  �e÷9CA(Z�CA���2� (�<$U�0 

2) ?��911. 28�(ó)�11. 30�(ô) [�K�L+,] 

FW�CAXY �[�9CA�BþJ ;J0 

3) ?�>911. 30�(ô)�12. 3�(.)   

  \=FW�CAXY	!"1û];J 3�1$U�0 

4) ?�I912. 3�(.)�12. 5�(ó)  

  12. 3�1$ u�/FW�CAXY�BþJ ;J0 

5) ?��912. 5�(ó)�12. 7�(ô)� � � � �  

� FW�CAXY(^�9CA�BþJ û];J0 

                                  

� � � � 1) ���������   http://www.data.kishou.go.jp/etrn 

� � � � 2) !"#�$%&'(�")*+,�� http://www.kishou.go.jp/jma-magazine/ 

���



�� �����	
����
�����������������
� !"

���� ����

	
��
� � ��� ���� ��� ���� � � � ��� ���� ��� ��� �

��� �� �� ��� ���� ��� ���� � � ��� ��� ���� ��� ��� �

 !�  ! �� ��� ���� ��" ���� � � ��� ��� ���� ��� ��� �

#$� %& ��� ��� ���� ��� ���� � � �� ��� ���� ��� � �

'(� )* ��� ��� ���� ��� �"�� � � � ��� ���� ��� ��� �

+,� -�
.

��� ��� ���� ��� ���� � � ��� ��� ��� ��" � �

/0� 12 ��� ��� ���� ��� ���� � � ��� ��� ���� ��� � �

34� 34 ��� ��� ���� ���" ���� � � � ��� ��� ��� ��� �

56� 78 �� ��� ���� ���� �"�� � � �� ��� ��� ��� ��� �

9:� 9: �� ��� ���� ���� "�� � � ��� ��� ���� ��" ��� �

	
��
� � ��� ���� ���� ��� � � ��� ��� ���� ��� ��� �

��� �� ��� ��� ���" ���� ��� � � ��� ��� ���� ��� ��� �

 !�  ! � ��� ���� ���� ��� � � ��� ��� ��� ��� ��� �

#$� %& ��� ��� ���� ���� � � � � ��" ��� ��� ��� �

'(� )* ��� ��� ���� ���� ��� � � � ��� "�� ��� � �

+,� -�
.

� ��� �"�" ���� ��� � � ��� ��� "�� ��� � �

/0� 12 ��� ��� �"�" ���� � � � �� ��� ��� ��� � �

34� 34 � ��" ���� ���� � � � ��� ��� ��� ��� � �

56� 78 �� ��� �"�� ���" ��� � � ��� ��� ���� ��� ��� �

9:� 9: � ��� �"�� ���� ��� � � ��� ��� ���� ��� � �

	
��
� �� ��� ���� ���� ��� � � ��" ���� ���� ��� �

��� �� �� ��� ���� ���� ��� � ��� ��� ���� ���� ��� �

 !�  ! �� ��� ���� ���� ��� � ��� ��� ���� ���� ��� �

#$� %& ��� ��� ���� ���� ���� ;<= ��� ��� ��� ���� ��� �

'(� )* �� ��" ���� ���� ��� � ��� ��� ��" ���� ��� �

+,� -�
.

� ��� �"�� �"�� ���� � � ��� ��� ���� ��� �

/0� 12 �� ��� �"�� ���� ��� � �� ��� ��� ���� ��� �

34� 34 ��� ��� ���� ���� ��� � �� ��� ��� ���� ��� �

56� 78 ��� ��� ���� ���" ��� � ��� ��� ��� ���� ��� �

9:� 9: �� ��" ���� ���� ���� � �� ��� ���� ���� ��� �

	
��
� �� ��� ���� ���� � � ��� ��� ��" ��� ��� �

��� �� �� ��� ���� ���� � � �� ��� ��� ��� ��� �

 !�  ! �� ��� ���� ���� � � �� ��� ��� ��� "�� �

#$� %& ��� ��� ���� ���" � � ��� ��� ��� ���� ��� �

'(� )* ��� ��� ���� �"�� ��� � ��� ��" ��� ��� ��� �

+,� -�
.

� ��� ���� ���� ��� � �� ��� ��" ��� ��� �

/0� 12 �� ��� �"�� �"�� ���� � ��� ��� ��� ��� ��� �

34� 34 ��� ��" ���� �"�� ���� � � ��� ��� ��� ��� �

56� 78 �� ��� ���� ���� � � � ��� ��� ���� ��� �

9:� 9: � ��� �"�� ���� � � � ��� ��� ���� "�� �

	
��
� �� ��� ���� ���� � � � ��� ��� ���� ��� �

��� �� �� ��� ���� ���� � � �� ��� ��� �"�� � �

 !�  ! �� ��� ���� ���" � ;>?@AB ��� ��� ��" ���� � �

#$� %& � ��� ���� ���� � � ��� ��" "�� ���� � �

'(� )* � ��� �"�� ���� � � ��� ��� ��� ���� � �

+,� -�
.

� ��� ���� ���� � � � ��� ��� ���� � �

/0� 12 �� ��� ���� ���� � � �� ��� ��" �"�� � �

34� 34 � ��� ���� ���� � � � ��� ��� ���� ��� �

56� 78 �� ��� ���� ���� � � ��� ��" ��� �"�" � �

9:� 9: �� ��" ���� ���� � � ��� ��� ��� �"�� � �

CDEFGHIJKLMINOPQRSTUVWCDEXYPZ[\;FZ]^GHIJ_`^�F[ab
c)dF\�eFec)d[a^ee���eFe���ffghaijc)k
cldFclPmnPopq�Fcld[ab

c)
dff

rsGH

t`u
vw
x

yz{
|

{}
f~�

t�
�

��
��
�

GHIJg���CDE
XYPZ[�GHIJ_

�sGH

yz{
|

{}
f~�

t�
�

��
��
�

c)d
ff

cld
ff

��8�

�

�

�

�

�

s
�

���



� ���� ��	
��
��� �������������������

���



� ���� ��	
��
��� ���������� ���������

���



4� ���� 

4.1� ���� !" 

 �_+,�������ÁÂ	1 â`�N�aAôõN��øb���Þ�ßÇ�ÜÝ

- íîN�aAï�ðñòí3óîN��øb���ØÙÜÝ-cb�_0Þ�ßÇ�

ÜÝaAØÙÜÝ�7�ÁÂpJ_�����:;�d�����:;efdÒB��:;e

gdÐÑ��:;e hi TSP:;�j���kl·aAmno%-· 4-1-1���0

· 4-1-1� 2üý�ÜÝ� TSP:;�!p�

� � � � �����¶-qr��

�

�

· 4-1-2� 2üý�ÜÝ� TSP:;�!p 

� � � � �3¶st� 

 

 

 

 

2üý�ÜÝ� TSP:;�mno%1 

dØÙef0.802udÞ�ßÇ�eg5.767� �R

�0.868�n�34���� vÜÝ(ÁÂ�_

TSP:;�wx�y(	_0�

uI	+,xy-è�-z_�IÜ >

?+,�@M����ØÙÜÝ�ÒB��

:;1 9.2μg/m
3 ÐÑ��:;1 15.0μg/m

3

����� Þ�ßÇ�ÜÝ�ÒB��:

;1 4.6μg/m
3 ÐÑ��:;1 10.5μg/m

3

	
8_0IJ1{|+,#¶�}� Ø

ÙÜÝ�TSP:;1~�*�;����� 

Þ�ßÇ�ÜÝ�TSP:;(��-T=I

�YZ ç�Õ�Þ�ßÇ�ÜÝ�çÂ�

��bå(
8_��÷(9=��{ZJ

_0^_ F?+,�@M�*��ØÙÜ

Ý�ÒB��:;1 12.3μg/m
3 ÐÑ��:

;1 28.2μg/m
3 ����� Þ�ßÇ�Ü

Ý�ÒB��:;1 17.2μg/m
3 ÐÑ��:

;1 37.0μg/m
3 	
8_0IJ1{|+,

#¶�}� ØÙÜÝ� TSP:;1~�*

�;����� Þ�ßÇ�ÜÝ� TSP:

;(��-9=I�YZ Þ�ßÇ�ÜÝ

��ZY������b���(
8_�

�÷(9=��{ZJ_0pZ� F?+

,�����=�1 ØÙÜÝ�ÒB��

:;( 9.0μg/m
3	 Þ�ßÇ�ÜÝ�ÒB

��:;( 9.2μg/m
3�~�����=��

tYYþZ� Þ�ßÇ�ÜÝ�ÐÑ��

:;( 28.3μg/m
3 ������ØÙÜÝ�

ÐÑ��:;( 9.3μg/m
3���-TY8_0

I���1ØÙÜÝ(�J<�=I�YZ 

ÜÝ��ZY���(
8_��÷(9=

��{ZJ_0

���



uI	 IJZ� 3¶-s=_��� TSP:;�mno%-· 4-1-2���_0I��

�� TSP� :;�mno%1dØÙef0.975udÞ�ßÇ�eg1.867� �R�0.960�n�31�

��� vÜÝ� TSP:;1~�����=_0I�I�YZØÙÜÝ Þ�ßÇ�ÜÝ

�t�*���	������(.þJ_�� =�J�ÜÝ� TSP:;-�ø�cb�

�t��1�=t���{ZJ�( VWX��E�ØÙÜÝ� TSP:;-b=�=�I

�YZ ØÙÜÝ��ZY������÷�
�F?+,���-sO TSP:;���

ØÙÜÝ��-cb�_0>?aAF?� TSP:;-· 4-1-3� �ÍÓ:;aA TSP:

;����ÐÑ��:;���-· 4-1-4���0

�

· 4-1-3� >?@7AF?� TSP:;

���



· 4-1-4� >?aAF?��ÍÓ:;aA TSP:;����Ð���:;����

�

�1�>?+,�

� >?� TSP:;1 12.9�31.5�*� 21.8�μg/m
3� ¡�
� ¢+;�*� 29.3μg/m

3�

�}�T-�8_0£m�+,	¤t9:;	
8_#¶1*�	
� �=	 µ(9

- ¤tT:;	
8_#¶1��	
8_0 

ÒB���:;1 4.0�14.9�*� 9.6�μg/m
3� ¡�
�  µ	¤t9- �=	*

� �� ¥"(*�;��-�� ¤tT=�-��_�1¬­	
8_0 

ÐÑ���:;1 4.2�18.9�*� 12.2�μg/m
3� ¡	
8_0*�1 ¦#¶�}�

�9:;��� ��<��	T:;��8_0uJht�#¶1 ~�*��-��_0 

� TSP :;����ÐÑ��:;�}1 0.32�0.74�*� 0.56�	
� ¬­ ����

�§¨H	<<9=©|-�� ��  µ	T-�8_0 

 

�2�F?+, 

� F?� TSP:;1 27.2�49.8�*� 36.4�μg/m
3� ¡�
� ¢+;�*� 23.8μg/m

3�

�}�9-�8_0£m�+,	¤t9:;�#¶1��	
� �=	ª« �¬(9

- ¤tT:;�#¶1­¬	
8_0 

ÒB���:;1 6.8�19.7�*� 12.0�μg/m
3	
8_0��	¤t9- ���<¬

­�§¨#�<�� ­¬	TY8_0 

ÐÑ���:;1 18.0�30.1�*� 24.4�μg/m
3	
8_0��	¤t9- �=	ª« 

*�(*�;��-�� ¤tT=�-��_�1°±	
8_0 

TSP:;����ÐÑ��:;�}1 0.54�0.80�*� 0.67�	
� ��	¤t9- 

°±	¤tT=xy��8_0 

 

����



�3������:;�®+��aA+,?��¯�÷ 

� *N 19+;+,1 _+,��°��+;	t
��	 *N±+;YZ*N 19+;

^	�_+,aA SPM�²Õ³´�+*�:;���-�µ�_0 

1�R� *N±+;YZ*N 19 +;^	� _+,����� SPM�²Õ³´�+

*�:;�L��*���®+��-· 4-1-5� 2%st��L��*���®+��-

· 4-1-6���0�@ · 4-1-5 · 4-1-6�1 *N±+;Õ� }¶� SPM:;�9Y

8_·!"�"¡� ¤¥� ¢£� �� ��*���� ¦���}¶�� SPM:

;�TY8_¬­�� SPM�²Õ³´�+*�:;�®+��-¸����_0 

 

· 4-1-5� SPM�²Õ³´�+*�:;�®+�� 

 

 

· 4-1-6� 2¹st��®+�� 

 

� *N±+;úº1L��*���¬­��� SPM:;�BO�y(
8_( {+ u

�y1?@�Ñp-�8�O�=�0·!"�"¡� ¤¥� ¢£� �� ���*

���¬­��� SPM:;��=�t *�7/�©|(�ZJ_02¹st���=�

t*�	
8_0SPM +*�:;�L��*��-z���� *N±+;YZ*N 16

+;^	1 L'����»¼©|�
8_0uJh½1~�³V=	 BO�m31�

ZJ�Y8_02¹st���=�t SPM+*�:;�~�*�	
8_0 

����



� �� *N±+;YZ*N 19+;^	_+,�¾P����=�³´  µ ¥" �

¬ ��� 5#¶�>?+,�ÐÑ��gÒB���aAF?+,�ÐÑ��gÒB���

�*���_+,�����=���� SPM+*�:;�*���®+��-· 4-1-7�

��0 

 

· 4-1-7� ¾P#¶�>?+,aAF?+,� SPM�²Õ³´�+*�:;�®+�� 

 

F?+,��=�1��ï¼�¿1
�t�� SPM+*�:;�®+��*� @@

r]»¼©|�
� *N 16+;h½1~�³V=	
8_0>?+,��=�1ÀhÁ

��(�i� �E�©|-�p�Y8_0IJZ�I�YZ F?+,��=�1 SPM

+*�:;�Â_®+��-�8�=�( >?+,��=�1 F?+,< SPM+*�

:;�1Ã��®+��	
��={�0 

�� .Ä� SPM�²Õ³´�.*�:;-· 4-1-8���0 

 

· 4-1-8� .Ä� SPM�²Õ³´�.*�:; 

 

����



� *N±+;�*N 6+; *N 7+;�*N 10+;	1º>�ºF�v$	 SPM:

;�Åbå(�ZJ����� *N 11+;�*N 14+; *N 15+;�*N 19+;

	1º>-ÆÇ�^<Y�È��(� F?�T-��©|(�ZJ_0è�-z���

� *N±+;�*N 6+;	1 F?(>?� SPM:;-�m8�=_���� *N

7+;�*N 10+;	1 >?�F?� SPM:;�BÑ(É �_0*N 11+;�*N

14+; *N 15+;�*N 19+;	1 >?� SPM:;(¤t9- ÊË BCjk

(��=�pJ�O_F?� SPM:;(¤tT-�8_0 

^_ _+,(.þJ�º> ºF� SPM�²Õ³´�.*�:;�m3-®+��}

¶����� º>�:;»¼1
^�BO-�=( ºF�:;»¼1��Y8_0 

 

����



4.2� #$%&'!"�

(1)������

� ²#¶������Æ�óö÷â`�:;-· 4-2-1-1YZ· 4-2-1-8�ÌÍ���_0 

� ÒB��Æ�Îâ`�1 Na
�( 0.15�1.6�*� 0.97�μg/m

�
)
� :;�TY8_¢+

7�BÏ�Ð��_0¤t:;(9=#¶1 µ	
8_( Ñ+�7/�ÒÓ�_9:

;1zZJ�Y8_0*� ³´ ¥" ¢£ �� °± ­¬���sÔH	:;(

9=©|1Ñ+�*�	
8_0NH�

�1 0.02�0.21 (*� 0.05) μg/m
� K

�1 0.02�0.07 (*

� 0.05) μg/m
�	
�Ñ+�@�T:;	
8_0Mg

��1 0.02�0.18 (*� 0.10) μg/m
�	


� Na
�:;(9=#¶	:;(9=�1Ñ+�*�©|	
�0Ca

��1 0.04�0.26 (*�

0.11) μg/m
�	  µ�:;(9Y8_0 

� Õâ`�	1 Cl
�1 0.05�2.1 (*� 1.2) μg/m

�	
� ¢+7�BÏ�:;(Ð�� Ñ

+Ö���8_0Na
��:;(9=#¶�1~�����=_0NO�

�1 0.31�0.97 (*�

0.63) μg/m
�	
� ¢+7�<<»¼�_0SO�

��1 0.16�1.2 (*� 0.56) μg/m
�	
8_0 

� ÒB��	1Ñ+�@� sÔH	×K�X��{ZJ� Na
� Cl

��:;(9=©|(

zZJ ¤t9=#¶1 µ	
8_0^_ #¶Ä� Na
� Mg

���:;�}Ø1û]{

=�	
8_0 

� ÐÑ��Æ�Îâ`�1 Na
�( 0.07�0.30 (*� 0.18) μg/m

�	
8_0NH�

�1 0.58� 

1.9 (*� 1.5) μg/m
�	
� ¢+7�TY8_0K

�1 0.02�0.10 (*� 0.07) μg/m
�  

Mg
��1 0.01�0.02 (*� 0.02) μg/m

� Ca
��1 0.01�0.06 (*� 0.03) μg/m

�	
8_0 

� Õâ`�	1 Cl
�1 N.D.�0.20 (*� 0.02) μg/m

�	
8_0NO�

�	1 0.02�0.33(*�

0.08) μg/m
�	
8_0SO�

��1 1.8�5.2 (*� 4.0) μg/m
�	
� ¢+7�<<»¼�_0 

L'��©|	1 Na
� Mg

�� Ca
�� Cl

� NO�

�1ÒB���ï-ÙÚ� NH�

� SO

�

��1ÐÑ���ï-ÙÚ��=_0K
+1ÒB ÐÑ�t�~�*�;ÙÚ��=_0 

� ��²â`�N��úÛ:;}-· 4-2-2-1 YZ· 4-2-2-4 �ÌÍ���_0ÒB��Æ

�Îâ`�1 Ñ+�@� Na
����(¤t9Y8_0Õâ`�1ÒB��	1¬­��

�	 SO
4

2����(¤t9Y8_~Y1 Cl
����(¤t9Y8_0ÐÑ��	1 L#

¶	 NH
4

� SO�

�����(¤t9Y8_0 

 

(2) 	����

� ²#¶�@M������Æ�óö÷â`�:;-· 4-2-1-1 YZ· 4-2-1-8 �ÜÍ��

�_0ÒB��Æ�Îâ`�1 Na
�( 0.16�0.88 (*� 0.44) μg/m

�	
� ¢+�*�ãÝ

d	
8_0NH�

�1 0.01�0.08 (*� 0.03) μg/m
� K

�1 0.02�0.04 (*� 0.03) μg/m
� Mg

��1 0.02�0.10 (*� 0.06) μg/m
�	
8_0Ca

��1 0.14�0.44 (*� 0.26) μg/m
�	 ·!"

-ÆÇ�:;(9=©|(zZJ_0Õâ`�	1 Cl
�1 0.09�1.19 (*� 0.53) μg/m

�	 

Na
� Mg

���*����	:;(9=©|(zZJ_0NO�

�1 0.56�1.2 (*� 0.76) μg/m

� SO�

��1 0.23�0.68 (*� 0.35) μg/m
�	
8_0 

� ÐÑ��Æ�Îâ`�	1 Na
�1 0.08�0.21 (*� 0.12) μg/m

��T:;	
8_0NH�

�

1 1.1�2.6 (*� 1.8) μg/m
�	
� ¢+7�9Y8_0K

�1 0.16�0.30 (*� 0.22) μg/m
� 

Mg
��1 0.01�0.04 (*� 0.02) μg/m

� Ca
��1 0.04�0.25 (*� 0.10) μg/m

�	
8_0Õâ

`�	1 Cl
�1 N.D.�0.56 (*� 0.19) μg/m

�	
� ~�¢+Ö�	
8_0�¬ ª«(

����



¦�#¶7�<<9:;	
8_0NO�

�1 0.21�3.6 (*� 2.0) μg/m
�	 ¢+7�<<Ð

��_0³´  µ	:;(9Y8_0SO�

��1 2.6�4.5 (*� 3.4) μg/m
�	
� ¢+7

�Ð��_0#¶��:;y1¼�Y8_0 

� F?+,�@M�L'��©|���1 Na
� Mg

�� Ca
�� Cl

�1ÒB���ï-q^

J����� NH�

� K
� NO�

� SO�

��1ÐÑ���ï-ÙÚ��=_0²â`�N��

úÛ}-· 4-2-2-1 YZ· 4-2-2-4 �ÜÍ���_0Îâ`�1 ÒB��	1 sÔH�

#¶	 Na
����(9- §¨�#¶	1 Ca

�����(9Y8_0ÐÑ��	1L��#

¶	 NH�

����(¤t9Y8_0Õâ`�1ÒB��	1#¶��VZ�O1
�t�

� ï-�#¶	 Cl
����(9=©|(zZJ�( �� �� °± ­¬	1 NO�

�

�$(9=��	ÙÚ��=_0ÐÑ��	1¢+�*��L��#¶	 SO�

�����(

9Y8_0 
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����

����

����

����

����

�
�

�
�

�
�

�
	



�

�


�
�

�
�

�
�

�
�

�
�

�
�

�
�
�

�
�

�
�

 
!

"
#

$
�

�
�

�
�

�
�

�
	



�

�


�
�

�
�

�
�

�
�

�
�

�
�

�
�
�

�
�

�
�

 
!

"
#

$
�

M
g
2
+

�
�
(
μ
g
/
m

3

)

��

	


��
�

 

· 4-2-1-4� �����Æ�â���ÉÊâ`�:; 
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· 4-2-2-1� ÒB��Æ�Îâ`�úÛ:;} 

· 4-2-2-2� ÐÑ��Æ�Îâ`�úÛ:;} 

· 4-2-2-3� ÒB��Æ�Õâ`�úÛ:;} 

· 4-2-2-4 ÐÑ��Æ�Õâ`�úÛ:;} 
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(3)�������	�

  >?çF? ÒBçÐÑ��è��LÎâ`� LÕâ`��úÛ!p-· 4-2-3���

_0²?��ÒB ÐÑ����=�Îâ`�9Õâ`�1~� 1:1	�6��=_0 

� ÒB��Æ� Na
�� Cl

��úÛ:;�!p-· 4-2-4���_( ¢+;�1Ã�� >

? F?�t� Na
� Cl

�(~� 1:1	�6��@� ¢+zZJ_ HNO
3
� NaCl��56

�7� Cl
���é1~�ê�W��=�Y8_��{ZJ�0 

·�1�p�Y8_( ÐÑ��Æ� NH�

�	1 Ñ+�@�>?1 NH�

�� SO�

��(~

� 1:1������� F?	1 NH�

��LÕâ`�( 1:1��� >?1(NH�)�SO� F

?1 NH�Cl NH�NO� (NH�)�SO��ë	�ÙÚ(�ìpJ_0 

 

· 4-2-3� �����Æ�LÎâ`� � � · 4-2-4� ÒB��Æ� Na
+� Cl

��úÛ!p 

LÕâ`��úÛ!p 

�

���

���

���

� ��� ��� ���
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(4) 
��
���������

� *N±+;YZ*N 19+;^	�²óö÷â`�:;���-· 4-2-5-1YZ· 4-2-5-8

���_0I� 19+�	+,#¶<#¶í�1mî(
8_0#¶í1 *N±+;1 12

#¶	
8_(ïð��Ð��_0*N 19+;1ñ� 9� 5� 17#¶	GH�_0�@ 

�Ìß���_+*��1 *N±+;YZ+,-GH�_�� � "¡� ¤¥� 

¢£��*N 4 +;YZGH�_®¯�§�q^J�#¶YZ ×ã�&'-ò-=M�

���¢£�� ®�H	
�óôr��� ��-s=_#¶�*��	
�0 

� +,1+��>? F?�õ��	
�I�YZ +,?��¯�÷���ö�1
�

( 19 +��`b�-®+��z���� N��78�1}¶�]÷�©|(øJ�=

_0hi�u�©|-ù��0 

� >?ÒB��	1 Na
+ NH

4

+ SO
4

2�1®+��©|1zZJ�Y8_( K
+ Ca

2+ 

NO
3

�1^<Y�:;»¼©|(zZJ_0>?ÐÑ��	t Na
+ NH

4

+ Cl
� SO

4

2�1®

+��©|1zZJ�Y8_( K
+ Mg

2+ Ca
2+ NO

3

�1^<Y�»¼©|(zZJ_0 

� F?ÒB��	1 Na
+ NH

4

+ Cl
� NO

3

� SO
4

2��1®+��©|1zZJ�Y8_

( K
+ Mg

2+�1^<Y�»¼©|( Ca
2+�1]÷�»¼©|(zZJ_0F?ÐÑ�

�	1 SO
4

2��1®+��©|1zZJ�Y8_( Na
+ NH

4

+ Mg
2+ Ca

2+ NO
3

��^<

Y�»¼©|( K
+ Cl

��1]÷�»¼©|(zZJ_0 

� h��xy-^�R_t�(� 4-2-1	
�0 

 

� 4-2-1� ²â`�N��®+m3 

OPç�Í ^<Y�»¼©| ]÷�»¼©| 

>?çÒB K
+SCa

2+SNO
3

�
  

>?çÐÑ K
+SMg

2+SCa
2+SNO

3

�
  

F?çÒB K
+SMg

2+

 Ca
2+

 

F?çÐÑ Na
+SNH

4

+SMg
2+SCa

2+SNO
3

�
 K

+ Cl
�

 

�  

>?@7AF?�ÒB��Æ� Na
+ Cl

�1×ã���úË��N�	
�I�YZ C

���U�-ò-=M�_R ®+��©|1zZJ�Y8_t���{ZJ�0pZ� 

>?ÐÑ��Æ� Cl
� NO

3

���=�1 "ûV÷	
�I�YZ tC0<ü;�78

���3©|�ßad�b�	�ýÙ�:(Ã��_R ®+��©|-vw���1þ

�=�t�{ZJ�0�$	 K
+ Mg

2+ Ca
2+ SO

4

2���=�1 �K��1ÙÚë:(m

3��-=N�	
�_R u��e��=�1 VWX�m3�&'(øJ�=���

÷(�{ZJ�0K
+ Mg

2+ Ca
2+1:;ãÝd���1T- :;m3(������:

;�~{�&'1¼�=( VWX�QR-����N�	
���{JV u����

áì���U(
�0K
+1�����<	â`â3
������{ZJ�@� Åâ`

���ý��QÓ
YÃ�ÅâQÃ��7����hi��QpJ_*N 9 +�/-L�

���:;Ti(zZJ u�/tT=:;	����=_0Mg
2+ Ca

2+��=�1>? 

F?�t�²�Í	»¼©|(zZJ�=�( F?�ÒB��Æ� Ca
2+1¤t]÷�»

¼©|(zZJ_0Ca
2+1�K��1qr��ê^_1��úË�N�	
���{ZJ�
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( ®+��»¼©|(�O�=�I�1�{�-- ��-�ê��I�1	O�Y8

_0{+��F©|	 ÊËzZJ_É ��7�jk�����(�I��--�8�

=��� C���U�t¸���{��U(
�0 

F?�ÐÑ��Æ� Cl
� NO

3

���=�1 �ù���3©|<ßad�b�	�ûk

�&'-=M�-=I�YZ ®+���������=�( F?� Cl
��t K

+�ýÂ

�_]÷�»¼©|(zZJ_0ÐÑ��Æ� Cl
�1��������	
�I�YZ v

N��»¼©|1�ù�ÅâQÃ<�����Ã�7�hiò3��t� IJ��/�

���­t���»¼<æ���ã��cb�i�� �@� y(øJ_t���µp

J�0F?�ÐÑ��Æ� NO
3

�1:;�Ð»-!�"��(Z^<Y�»¼©|(zZJ

�( u��#��	
� NO
2
:;�t^<Y�»¼©|(zZJ�=�I�YZ NOx

��� y(øJ�=�t���{ZJ�0 

IJ���� SO
4

2��1=�J�?� �Í�@=�t»¼©|1zZJ�Y8_0Q�

{+®$V%���=ÆM-1�R���"Ä�Ä#�	1 SO
2
�&ÓÛ(£/tÐ��

���÷(
�_R £/���-5´���ON�	
���{ZJ�0*Õ� !"

#�	WN�� SO
4

2���=�tu�e:-]ZY����U(
�0 

· 4-2-6-1�· 4-2-6-3�F?ÐÑ��Æ�Õâ`���=� *�:;�+,#¶��:

;�VZ�O-��_R �'(y-��_0:;�»¼©|(zZJ_ Cl
�� NO

3

�	1 

�ù��@�:;»¼(Q^8_Õ?(Ã�8�=_0*N 14+;YZ)* NOxçPMÃ

( *N 15 +YZ+����`abcdfg.hi(�QpJ Q� NO
3

�	1 I�Õ

?-L��� BÏ�:;»¼(zZJ_0NO
3

���=�1 u�/9=:;1zZJ�

=�=0:;�(y-z�� Cl
� NO

3

�	1#¶��:;�VZ�O(BO- IJZ,

N�1#���jk�&'(ò=I�(�ìpJ_0I�I�1 :;�»¼U�(��

����<%ef&Ó-3���hi� y	
�I�-�.��=���{ZJ�0I

J��� SO
4

2�	1 Cl
� NO

3

��}��(y(¼�- #�jk����jk�/$�&
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�

�

�

�

�� � � � 	 � 
 � � �� �� �� �� �� �	 �� �
 �� ��

N
H

4
+

[
μ

g
/
m

3

]

�
�

�
�

�
�

�
�

N
a
+

,
 
K

+

,
 
M

g
2
+

,
 
C

a
2
+

[
μ

g
/
m

3

]

�Na
+

, �NH
4

+

, �K
+

,��Mg
2+

, �Ca
2+

 

· 4-2-5-7� F?ÐÑ��Æ�Îâ`� 

�

�

�

	

�

�� � � � � 	 
 � � �� �� �� �� �� �� �	 �
 �� ��

C
l
-

,
 
N

O
3

-

,
 
S

O
4

2
-

[
μ

g
/
m

3

] ���
�
������

�
������

��

 

· 4-2-5-8� F?ÐÑ��Æ�Õâ`� 

����



�

�

�

�

�

�� � 	 � 
 � � � � �� �� �� �	 �� �
 �� �� �� ��

�
�
[
μ
g
/
m

3

]

· 4-2-6-1 F?ÐÑ��Æ� Cl
�

 

�

�

�

�

�

��

�� � 	 � 
 � � � � �� �� �� �	 �� �
 �� �� �� ��

�
�
[
μ
g
/
m

3

]

· 4-2-6-2� F?ÐÑ��Æ� NO
3

�
 

�

�

�

�

�

�� � 	 � 
 � � � � �� �� �� �	 �� �
 �� �� �� ��

�
�
[
μ
g
/
m

3

]

· 4-2-6-3 F?ÐÑ��Æ� SO
4

2�
 

����



4.3� ������ 

�1�ÒB��Æ�íîN�:; 

*N 19 +;�>?aAF?+,�@M�²êE#¶�ÒB��Æ�íîN�:;-

· 4-3-1 ���0ÒB��Æ�01íî(OC):;1 >?+,	1 0.44(��)�1.4(­

¬)2g/m
3 *�	 0.96�g/m

3	*N 18+;� 1.3�g/m
37�»¼�_0 F?+,	1 

<0.2(��)�1.1(��)�g/m
3 *�	 0.62�g/m

3��� *N 18 +;� 0.83�g/m
37�t

wxT-�8_0ÒB��Æ�±î�íî(EC):;1 >?+,	1 <0.16(¬­)�

1.0( µ)�g/m
3  *�	 0.51�g/m

3��8� *N 18+;� 0.96�g/m
3YZ"»�_0F

?+,	1 0.52(��)�2.1(��)�g/m
3 *�	 1.0�g/m

3	*N 18+;� 0.70�g/m
37�

tÐ��_0 

OC/EC :;}1L#¶*�	>?( 2.3(*N 18 +; 1.5)�Y��9- F?(

0.65(*N 18+; 1.3)�"»�_0^_ >?�ÒB���@=�1 OC( EC7�t

ï=©|(zZJ_( F?�ÒB��	1 EC( OC7�tï=©|	
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· 4-3-1� ÒB��Æ�íîN�:; 

�2�ÐÑ��Æ�íîN�:; 

*N 19 +;�>?aAF?+,�@M�²êE#¶�ÐÑ��Æ�íîN�:;-

· 4-3-2 ���0ÐÑ��Æ� OC 1 >?+,	1 0.20(��)�2.1(*�)�g/m
3 *�

	 1.1�g/m
3	
� *N18+;�1.7�g/m

37�tY��T-�8_0F?+,	1 1.8(­

¬)�3.9(ª«)�g/m
3 *� 2.8�g/m

3��� >?�1É�*N 18+;� 1.7�g/m
37�t

BO-�8_0ÐÑ��Æ� EC 1 >?+,	 0.41(��)�3.0(­¬)�g/m
3 *�	

1.7�g/m
3 	*N 18 +;� 3.4�g/m

3 �"�	
8_0F?+,	1 3.4(°±)�7.1(¢

£)�g/m
3 *�	 4.9�g/m

3��� *N 18 +;� 2.9�g/m
37�tY��9- ¤{ 5

+�	¤t9=í�	
8_0 
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· 4-3-2� ÐÑ��Æ�íîN�:; 
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OC/EC :;}1 >?1 0.64(*N 18 +; 0.51) F?1 0.60(*N 18 +; 0.62)	


� *N 17+;h½1*���	
8_0^_ ÐÑ���@=�1 >?çF?�Y

YþZ� EC1 OC7�tï=©|(�ZJ ÐÑ��� OC� EC�:;y1ÒB��

� OC� EC�y7�tBO-��©|(zZJ_0 

 

�3�ÒB��Æ�íîN�q0Ø 

>?aAF?+,�@M�ÒB��Æ�íîN�q0Ø-· 4-3-3���0 

ÒB��Æ� OCq0Ø1 >?+,	1 4.4%(³´)�22.6%(¬­)	 *� 10.9¹�

�� F?+,	1 2.4%(­¬)�8.5%(��)	 *� 5.2%	
8_0>?13�4t	

��� OC(9=©|(zZJ_0 

ÒB��Æ� ECq0Ø1 >?+,	1 2.4%(¥")�8.3%(ª«)	 *�	 5.3¹�

�� F?+,	1 3.8%(���)�17.2%(��)	 *�	 8.6¹	
8_0�¬aA¢
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��

��

���

���

���

���

�
�

�

�

�
�

�

�

�
�

�

�

�
	

�

�



�

�

�

�


�
�

�
�

�

�

�
�

�

�

�
�

�

�

�
�

�

�

�
�

�

�

�
�
�

�
�

�

�

�
�

�

�

 
!

�

�

"
#

�

�

$
�

�

�

�
�

�

�

�
�

�

�

�
�

�

�

�
	

�

�



�

�

�

�


�
�

�
�

�

�

�
�

�

�

�
�

�

�

�
�

�

�

�
�

�

�

�
�
�

�
�

�

�

�
�

�

�

 
!

�

�

"
#

�

�

$
�

�

�

�� 	�
�����������


















��



���

 

· 4-3-3� ÒB��ÆíîN�q0Ø 

 

�4�ÐÑ��Æ�íîN�q0Ø 

>?aAF?+,�@M�ÐÑ��Æ�íîN�q0Ø-· 4-3-4���0 

ÐÑ��Æ� OC q0Ø1 >?+,	1 3.0%(��)�20.0%(¬­)	 *� 9.5¹�

#¶�7�Y��	Ì5��
�xy��8_0F?+,	1 9.1%(­¬)�15.0%(��)

	 *� 11.8¹�}¶�68_xy	
8_0 

ÐÑ��Æ� ECq0Ø1 >?+,	1 6.1%(��)�39.8%(­¬)	 *� 15.2%�

�� #¶�7�Y��	Ì5��
�xy��8_0F?+,	1 14.0%(��)�

25.9%(¢£)	 *� 20.0¹	
8_0 
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· 4-3-4� ÐÑ��ÆíîN�q0Ø 

����



�5������Æ�íîN��N 

>?@7AF?�L`b�(>? F?�t�`b�í 18)�7� ÒB��aAÐÑ

��Æ� TC� ECaA OC�!p- ÒB����=�· 4-3-5� ÐÑ����=�

1· 4-3-6���0 

· 4-3-5 YZ ÒB��	1 OC � EC ����OPy(ÙÚ� EC 1>?( 34¹

(r=0.52) F?	 62¹(r=0.90)��8_0OC 1>?( 66¹(r=0.81) F?( 38¹(r=0.75)

��8_0 
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· 7898:� >?aAF?�ÒB��Æ� ;<� =<aA ><�!p�?@9�ABC���

 

· 4-3-6 YZ EC 1>?( 61¹(r=0.91) F?( 63¹(r=0.95)	 OC 1>?( 39¹

(r=0.84) F?( 37¹(r=0.83)	
8_0*N 17+;h½� EC1>? F?�t~�*

�	
8_0D!!p1 Ñ+*��ÒB7�tÐÑ >?7�tF?�D!(9-�

�©|(zZJ�=�0 
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· 4-3-6� >?aAF?�ÐÑ��Æ� TC� OCaA EC�!p 

 

�6�*N±+;h½�©| 

� � "¡� �� � ¤¥� ¢£��êE#¶-`abcdfg.hi#�§ u�

¦���êE#¶-`abcdfg.hi#�t��� *N±+;h½�`b���=

�Â
�_0ÑE§�óôr��=�1 êE#¶��l-�F��#�t���G= 

×ã�&'�ò=���%ef&Ó-3êEH	
�IJ��=�1st�_0OC ��

��������	�
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=��xy-· 4-3-7�· 4-3-8���0 
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· 4-3-7� ÒB��Æ� OC�:;�� 

�
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�� � 	 � 
 � � � � �� �� �� �	 �� �
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· 4-3-8� ÐÑ��Æ� OC�:;�� 

 

� K��·YZF?�#�§1]ZY�»¼©|(zZJ�@� OP�#�§t�y(

~�ê�L-����
�0 

� EC��=��xy-· 4-3-9�· 4-3-10���0F?�#�§��=�1 v·�t»

¼(]ZY	
�( *N 15�16+�¤Ñ��� u�/ Ð�©|(zZJ�=�0 

�

���

�

���
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�� � � 	 � 
 � � 
 �� �� �� �� �	 �� �
 �� �� �
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· 4-3-9� ÒB��Æ� EC�:;�� 
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�� � 	 � 
 � � � � �� �� �� �	 �� �
 �� �� �� ��
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· 4-3-10� ÐÑ��Æ� EC�:;�� 

 

OC/EC}���-· 4-3-11�· 4-3-12���0ÒB����=�1 *N 16+�m3

(zZJ�t��¦�+	1BO�m3(zZJ�=�=0ÐÑ����=�1 >?�

#�t	9=�(zZJ�I�t
�( ~�ê�m3(zZJ�Y8_0 
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 � �� �� �� �� �� �� �� �	 �
 ��


���


���

����

����

 

· 4-3-11� ÒB��Æ� OC/EC}��� 
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· 4-3-12� ÐÑ��Æ� OC/EC}��� 

 

� EC������:;}���-· 4-3-13�· 4-3-14���0ÒB����=�1*N

14 +h½ OPythi#�§t�yt]ZY	�- ÐÑ����=�t*N 15 +�

����



*N 18+^	OPythi#�§t�ytzZJ�Y8_0*N 19+�ÐÑ���`b

�	>?�F?�y(zZJ�=�0 

�

���

���

��	
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�� � 	 � 
 � � � � �� �� �� �	 �� �
 �� �� �� ��
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· 4-3-13� ÒB��Æ� EC/PM}��� 

�

���

���

���

���

���

��	


� � � � � 	 � � 
 �� �� �� �� �� �� �	 �� �� �
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· 4-3-14� ÐÑ��Æ� EC/PM}��� 

 

EC� OC�kl·-· 4-3-15�· 4-3-16���0ÒB7�ÐÑ�$(	Ì5�1Ñp

=©|(
� ÒB7�9=D!!p�
8_0:;��1ÐÑ(ÒB7�íM9=©|

(
� >?7�1F?�$(9=©|(NRZJ_0}Ø���1ÒB	1 OC � EC

:;1~�*ãÝd	
����� ÐÑ	1 OC( EC�"��;	
8_0 

L`b���=� hi#�§�hi#�t��=�� EC� OC�!p-· 4-3-17�

��0`b�(OÚ� �Ìß�	1�Ó(]÷	1�Y8_( mno%�©O1hi

#�t( 0.4�;�<<T- EC( OC7�BO=©|(NRZJ_���� hi#�

§	1 0.5�;	 EC� OC(~�
�=�=/xy��8_0 
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3� 

����������	�
�������



�
���������

�

�

�

�

�

�

�

� � � �

��

�
�

��

 

· 4-3-16� F?� EC� OC�kl·�?@92g/m
3��

����������	�
�������



�
���������

���������	�
�������



�
���������

�

�

�

�

�

��

��

��

��

��

� � �� �� �� ��

��

�
�

�

�

������

������

�
· 4-3-17� EC� OC�kl·�?@92g/m

3� 

���������	
�������
	

�
�
���������

�

�

��

��

��

� � �� �� ��

��

�
�

��

��������


��������


�
�
���������

�

�

��

��

��

��

� � �� �� �� ��

��

�
�

��

����



4.4� �������	
 

� ������q^J�ï�ðñòí3óî�PAHP��/) ÜÝ	ÁÂ���Ý�Q

(k)ßd`Ì�R��B[k]F� Ý�Q(a)Åã��B[a]P� Ý�Q(ghi)��ã�(B[ghi]P)��

=��ø�� u�QR��=��µ�_0 

� IJZ���1 MS(êTU1!�IARC�	1 B[a]P1�������	
��
�

�db�ñ� B[k]F 1Vß����V-�÷(
���÷(
��db�,B ���=

�0^_ B[a]P 1*NW+�BCjkXYÃ�)*	0ZBCjk���[\����

��8�=�0�@ B[ghi]P1 IARC	1V-�÷���(	O�=����db�]�

�ýpJ�=�( e�G^	1 B[a]P�O�_~��� B[a]P�V-�÷-Ðò���

`/7aÑ(
�0 

 

�1�PAHPN�:; 

� ÒB���ÐÑ��-�
�_ �����Æ� PAHP�²N�:;-#¶Ó�· 4-4-1

���_0>?��=�z�� PAHP�²N�:;1 B[k]F ( 0.005ng/m
3����YZ

0.068 ng/m
3�¢£�� ¡	
� *��1 0.024 ng/m

3	
8_0B[a]P( 0.006 ng/m
3

(³

´)YZ 0.073 ng/m
3

(¢£)� ¡	
� *��1 0.028 ng/m
3	
8_0B[ghi]P( 0.014 

ng/m
3�³´�YZ 0.14 ng/m

3�¢£�� ¡	
� *��( 0.054 ng/m
3	
8_0 

 

� F?1 ²N��t:;(9=©|	
8_0B[k]F( 0.15 ng/m
3�°±�YZ 0.63ng/m

3

����� ¡	
� *��1 0.26 ng/m
3	
8_0B[a]P( 0.13 ng/m

3�¬­�YZ 0.55 

ng/m
3����� ¡	
� *��1 0.20ng/m

3	
8_0B[ghi]P( 0.36 ng/m
3�°±�

YZ 1.3 ng/m
3����� ¡	
� *��1 0.62 ng/m

3	
8_0F?��� #��

�1��<�¬(9=:;-��_0I��1 �ÇH7�t9=�	
8_0 

� ²N�:;�F?�>?�}-bR�� F?1>?���� B[k]F ( 4.0 M�¢£�

YZ 55 M����� ¡	
� *��1 14 M	
8_0B[a]P 1 2.9 M�¢£�YZ

26 M����� ¡	
� *��1 9.9 M	
8_0B[ghi]P 1 5.1 M�¢£�YZ 33

M��¬c�� ¡	
� *��1 14M	
8_0>?�F?	1 ��	1:;y(

BO-� F?�$( 20Mh�9=( ¢£	1}¶�Ñp=©|	
8_0 

 

�2�PAHP��ÍÓ�ÙÚ�� 

� PAHP�²N�13Ø
½
�ÀdL
��78�WN����{ZJ�=�I�YZ 

IJ^	�+,	tÐÑ��Í�(8�ÙÚ��=�I�(�Y8�=�0£m�+,x

����



y	1 ÐÑ��Í�ÙÚ��1>?( 40¹YZ 93¹� ¡	
� F?( 81¹YZ 97¹

� ¡	
8_0*���1>?( 3 N��te�YZW���	 F?( 3N��t 9

�h�	
8_0 

 

�3�PAHPN���!p 

PAHP]N��:;��
-100¹��_��� ²N��:;��-·4-4-2���_0

í+�^	�+,xy	1>? F?�t ï-�+,#¶	 B[ghi]P���(¤t9- 

�� B[a]P B[k]F����f	
8_( IIí+1I����m3(zZJ B[k]F�

B[a]P�:;��(2Jgþ�Ñ(zZJ�7/��8_0£+;1 >?( 17#¶Æ	

4#¶	 F?( 17#¶Æ	 15#¶	 B[k]F� B[a]P�:;��(2Jgþ�Ñ(zZ

J_0I�7/� ¤{	1 B[a]P �:;���»¼©|(hþJ�0IJZ�WNU�

�m3(�O�=���÷(�{ZJ�0 

 

� · 4-4-3 �1 ²N�:;��!p-kl·���_0>? F?�t ²N��	9

=D!(NRZJ_0D!pí1 >?( 3N���t 0.90h�	
� F?( 0.89h�

	
8_0��ù��±î�íî��IJZ 3 N��D!!p�}��

 

� � � � � � � � � � � � · 4-4-3� PAHP3N��!p 

]ZY�ò=D!(NRZJ I�]N�(*��VWX�úË����÷1i���{

ZJ�0 

����



�4�±î�íî��!p 

� `abcdfYZ&ÓpJ������� TU���±î	
�±î�íî�ÐÑ�

�Æ� PAHP]N��!p-· 4-4-4 ���_0IJZ���1í+�YZ]j�D!!

p(NRZJ�=ÑtzZJ�7/��8�=_016+; 17+;1}¶�9=D!!p

(NRZJ�7/��8�=_( £+;1IJZ�D!1>?	1~�ê�NRZJ� 

F?tD!pí( 0.6hi�}¶�T=���8_0ÐÑ��Æ� PAHP]N��±î�

íî����1 PAHP]N�Dk�~��1]j�D!!p1���tNRZJ�-�

8�O�=�7/	
�0 

 

� � � � � � � · 4-4-4� ÐÑ��Æ�±î�íî� PAHP²N��!p 

 

^_ ÐÑ��Æ� PAHs�±î�íî����:;}-· 4-4-5���_0PAHP]N

��t>?�}��F?(9=©|	
8_0IJZ�:;}1 �+;�}��û]m

þZ�=�	
8_0�@ F?��� #���1��(9=©|	
8_0 

 

� �� I�±î�íî����:;}�/) B[a]P ��=� `abcdfg.hi#

��u/	�=#�	�+;��- hi�Q^�� l+�YZ· 4-4-6 ���_0I

�·YZNRZJ�7/� B[a]P �±î�íî����:;}1 `abcdfg.h

i#��$(wx9=©|�
8_0�Y� I�� I��1+m3(BO=MJ�t

����



Ti��©|�
� IIñ ,+1vm�#���yt¼�-����
�0 

 

· 4-4-6� F?�ÐÑ��Æ� B[a]PnEC�}�+;�� 

 

�5�+;����=� 

� ¤{ 19+�������Æ� PAHP]N��*�:;���-· 4-4-7 · 4-4-8��

�_0PAHP]N�1F?(9=©|�
�0�Y� u�F?��=�t I� 19+�

1 PAHs]N��:;1L�»¼©|(NRZJ I�©|1 ÐÑ���:;©|�û

]����=�0^_ �
������:;(»¼©|�
�I��t����=�0 

 

����



 

� · 4-4-9 · 4-4-10�1 ¤{ 19+��@M�ÐÑ��Æ� PAHP]N��01íîa

A±î�íî��:;}���-��_0ÐÑ��Æ� PAHP3N�1 01íîaA±

î�íî����:;}��=�t»¼©|�
�I�(NRZJ_0 
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4.5� �������	��
��

� �_��oTU�V1p"×TU�VÆ��b���	�qÆ÷�rs3�ø�tuvwü�

�7� 	Þ�ÉÊ Äd�àÉÊ â�-� ãî Þß�ÉÊ ád�ÉÊ xî y�� 

â���ÉÊaAz� 10±î-EÛ� IJZ�N��OP�ç#¶��QR��=��µ�_0

û]Ñ+�{=©|-���=_( *��#¶	:;(ÒÓ��=�N�({�YzZJ_0 

 

�1�	Þ�ÉÊ 

� ²+,#¶�@M�	Þ�ÉÊ:;- OPÓ �ÍÓ�· 4-5-1 ���0ÒB��	1 >

?( 0.00021�0.0026�g/m
3 F?( 0.00066�0.0020�g/m

3� ¡�
� ÐÑ��	1 >?(

0.00071�0.013�g/m
3 F?( 0.0005�0.0099�g/m

3� ¡�
8_0Ñ+*� >?�ÐÑÍ(9

:;��� #���1Ø|
�H}(ÂÆ��=�"¡~Ô	9=©|�
8_0 

 

 

 

 

 

 

 

 

· 4-5-1� 	Þ�ÉÊ:;�

 

�2�Äd�àÉÊ 

� Äd�àÉÊ�:;-· 4-5-2 ���0ÒB��	1 >?( 0.023�0.37�g/m
3 F?( 0.19

�0.89�g/m
3� ¡�
� ÐÑ��	1 >?( 0.013�1.3�g/m

3 F?( 0.045�1.1�g/m
3� 

¡�
8_0Ñ+*� F?�ÒBÍ(9:;��8_0Äd�àÉÊ1qr��êw�-1�

��úË����{ZJ�@� IJ-5���xy��8_0 

 

 

 

 

 

 

 

 

· 4-5-2� Äd�àÉÊ:; 

 

�3�â�-� 

� â�-��:;-· 4-5-3 ���0ÒB��	1 >?( 0.0017�0.018�g/m
3 F?( 0.0052

�0.025�g/m
3� ¡�
� ÐÑ��	1 >?( 0.0010�0.014�g/m

3 F?( 0.0075�0.026�g/m
3

� ¡�
8_0*N 18+;^	�*� F?�ÐÑÍ("¡~Ô	9:;��8_0â�-�

1�����úË����{ZJ F?�ÐÑ��1IJ-5���=�0 
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· 4-5-3� â�-�:; 

 

�4�ãî 

� ãî�:;-· 4-5-4 ���0ÒB��	1 >?( 0.057�2.2�g/m
3 F?( 0.12�1.3�g/m

3

��= ¡�
� ÐÑ��	1 >?(<0.01�0.37�g/m
3 F?( 0.040�0.69�g/m

3� ¡�


8_0×�{=#¶	ÒBÍ(9- ×ã�&'��{ZJ�0F?�ÐÑ��1 15+;YZ

1T:;�©|(P=�=�0 

 

 

 

 

 

 

 

 

 

· 4-5-4� ãî:; 

 

�5�Þß�ÉÊ 

� Þß�ÉÊ�:;-· 4-5-5 ���0ÒB��	1 >?( 0.10�0.95�g/m
3 F?( 0.21�

1.0�g/m
3� ¡�
� ÐÑ��	1 >?( 0.11�0.38�g/m

3 F?( 0.16�0.37�g/m
3� ¡�


8_0ãî*� ×�{=#¶	ÒBÍ(9- ×ã�&'��{ZJ�0 

 

 

 

 

 

 

 

 

 

· 4-5-5� Þß�ÉÊ:; 
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�6�ád�ÉÊ 

� ád�ÉÊ�:;-· 4-5-6 ���0ÒB��	1 >?( 0.053�0.63�g/m
3 F?( 0.24�

1.3�g/m
3� ¡�
� ÐÑ��	1 >?(<0.06�0.28�g/m

3 F?(<0.06�0.62�g/m
3� ¡

�
8_0ád�ÉÊ1qr��ê���úË����{ZJ L'��ÒBÍ	9=©|�


8_0I�7/�©|1Ñ+�*�	
�0 

 

 

 

 

 

 

 

 

 

· 4-5-6� ád�ÉÊ:; 

 

�7�xî 

� xî�:;-· 4-5-7 ���0ÒB��	1 >?( 0.0015�0.012�g/m
3 F?( 0.0059�

0.020�g/m
3� ¡�
� ÐÑ��	1 >?( 0.0017�0.026�g/m

3 F?( 0.0077�0.035�g/m
3

� ¡�
8_0Ñ+*� F?�ÐÑÍ(9=©|�
8_0 

 

 

 

 

 

 

 

 

 

· 4-5-7� xî:; 

 

�8�y�� 

y���:;-· 4-5-8 ���0ÒB��	1 >?( 0.010�0.039�g/m
3 F?( 0.019�

0.066�g/m
3� ¡�
� ÐÑ��	1 >?(<0.002�0.065�g/m

3 F?( 0.0019�0.068�g/m
3

� ¡�
8_0Ñ+*� ÒBÍ(9=©|�
8_0 
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· 4-5-8� y��:; 

 

�9�â���ÉÊ 

â���ÉÊ�:;-· 4-5-9 ���0ÒB��	1 >?( 0.14�1.0�g/m
3 F?( 0.24�

1.5�g/m
3� ¡�
� ÐÑ��	1 >?(<0.04�1.5�g/m

3 F?( 0.087�1.5�g/m
3� ¡�


8_0�ÍÓ	1 ÒBÍ�9=©|(zZJ_0I�7/�©|1Ñ+�*�	
�0 

 

 

 

 

 

 

 

 

 

· 4-5-9� â���ÉÊ:; 

 

�10�z 

z�:;-· 4-5-10 ���0ÒB��	1 >?( 0.0046�0.018�g/m
3 F?( 0.0086�

0.022�g/m
3� ¡�
� ÐÑ��	1 >?(<0.001�0.038�g/m

3 F?(<0.001�0.023�g/m
3

� ¡�
8_0�ÍÓ	1¢+;�*� ÒBÍ(9=©|�
8_0 

 

 

 

 

 

 

 

 

 

· 4-5-10� z:; 
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�11�®+�� 

� ²ôõN��L#¶*�:;�®+��-· 4-5-11�· 4-5-14-2���_0hi� QR�

�N���=� u���-ù��0F?ÐÑ��Æ�ãî��=�1 *N 14+;^	��H

	9=�-���@� ��è���H}������X�&'(�{ZJ�=_( IIí+

1»¼©|��8�=�0>?ÒB��Æ�Þß�ÉÊ ãî1×ã��(�X��{ZJ C

�
�&'-BO-=M�_R+;	�me(BO=0Äd�àÉÊ1ÒBÍ	9=©|-��

�@� qr��ê<���úË	
���{ZJ�=�( +,�QYZ»¼©|(P=�=

�0ád�ÉÊ<â���ÉÊtÑ+ÒBÍ	9=©|-���@� qr��ê���úË�

���{ZJ�0â�-�<	Þ�ÉÊ1Ñ+"¡~Ô#�	ÐÑÍ(9=©|�
�(®+�

���1~�³V=	
�0���²ôõN�:;1 +,�QYZû]^<Y�»¼©|�


� IIí+1~�³V=�����=�0�Y��(Z *N 19+;�1�AÐ�-��N�

t{�YzZJ_0 

 

 

· 4-5-11  >?ÐÑ��Æ�L#¶*�:;��� 

 

 

· 4-5-12-1  F?ÐÑ��Æ�L#¶*�:;��� 

 

· 4-5-12-2  F?ÐÑ��Æ�L#¶*�:;��� 
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· 4-5-13-1  >?ÒB��Æ�L#¶*�:;��� 

 

· 4-5-13-2  >?ÒB��Æ�L#¶*�:;��� 

 

· 4-5-14-1  F?ÒB��Æ�L#¶*�:;��� 

 

· 4-5-14-2  F?ÒB��Æ�L#¶*�:;���
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4.6� ������	
 

�1�cb�_VWX`b� 

� � 4-6-1�£+;�}~Ø
�	cb�_VWX`b�-��06VWXu7ëì	 *

N 2+;h½ *�t�-cb��O_( *N 14+;�7a�YZ �|
�����

����=�"¡��`b����y�g{�=�0 

 

 

 ��� ���� 	
��� 
��� ����� �� 

Ca   0.045   0.805   2.6   1.2   6.0   4.5 

Na   0.008   0.664   5.26  30.42   1.1   1.4 

Al   0.020   0.529   0.646   0.00003   6.5   1.0 

K   0.234   0.434   4.77   1.1   0.97   1.3 

Mn   0.012   0.019   0.0247   0.000005   0.15   2.2 

V   0.005   0.212   0.00286   0.000005   0.021   0.013 

CEL  55.7  30.28   0.291   0   4.0   0 

 

�2�VWX}~Ø��E$Ã 

� ÊË�*�� 6VWX×7ëì�%ë
�Ã	.= 6VWX�}~��
-¤B3��

I�-ì����0�Y� }~��
(�����:;-�{�=7/�i���_R 

��í1 8_��� 6VWX×8ëì�t`{�0
��ßß��� 15+;7a�YZ 

�� 2� BASIC�Ç�ÌÊ-ËåÆd� VBA����_t�-cb��=�0 

�����:;1ØÙÜÝ�`b�-cb�_0á�ÉÊ1óö÷N��á�ÉÊâ`

��xy-cb�_0^_ Þß�ÉÊ�ád�ÉÊ��=�1 rs3�ø�â`�å

Çâß�7�Þß�ÉÊâ`��ád�ÉÊâ`��`b��}¶��:;�9=$��

-çb�_0 

� K����
�1*N±+;hË*�	 ���7/� 4ü�óö÷N��Gê���

���
��_0 

                  K��� = [NH
4

+

] + [Cl
–

] + [NO
3

–

] + [SO
4

2–

] 

� �Y� I��1��VWÛ-�F��=�=_R �B����=���÷t
�( 

u��$ K�÷N��01íî-�F��=�=_R D�pJ�=�H�t
���

{ZJ�0Kï���_RÒB��Í�tO2����÷(
���{� ÒB��	t

K����
�-.8�=�0_�� ÒB��Æ�ã3�â`�1×ã���X�ã3

Þß�ÉÊ��(�{ZJ�_R ÒB���K����
��1ã3�â`�-cb�

�=�=0^_ ×ã���1 7.68¹�æåâ`�(q^J�=�I�-�F�� Þß

�ÉÊâ`�YZDú��æåâ`�-�*�_0^_ }~��
( 100¹-�{��

�1 K����Û-»Z�� 100%���7/�+��_0 

 

�3�
�xy 

� � 4-6-2�4-6-5 @7A· 4-6-1�4-6-4 �VWX}~��Exy-��0À]H�1��

���:;�ØÙÜÝ�YZ²VWX�}~Û-y�N=_xy��_0 

� 4-6-1  }~��E
�	cb�_VWX`b��?@9¹� 

����



 

ÒB��	1 %ef��=�1 >?tF?t 10¹�/�}¶�68_xy	
8_0 

�|
���=�1 >?tF?t~�ê��#¶	� :¹hi	
8_0>?�@=

� "¡~sÔ#�1uJht�#�����wx9R�}~Ø-��#���©|(z

ZJ_0�����@7A����=�1 >?tF?t�²�T-� 0�5¹�;�}~

Ø��8_0×ã����=�1 >?1L��#¶	 ��¹h���+�}�9=}~Ø

��� sÔ#�	1� 7��:�¹	
8_0F?1��	� 7�¹��8_~Y1 � ��

��¹	
8_0qr��ê��=�1 #¶�7�	Ì5�(BO- >?( 0�32.5¹ 

F?( 0�35.9¹�Ï�=}~Ø��8_0K�����=�1 ÒB����� ��p

J�Y8_���O2�7�t�(T��{ZJ��(þ�=( >?tF?t ��¹�;

�}~Ø��� OP�	�y1zZJ�Y8_0À]���=�1 >?1���61.7¹�

-s-�� 30�50¹� ¡	
8_����� F?1� 50¹h��#¶(ï- ÊË�

�>?7�tF?(ï=©|(�ZJ_0 

ÐÑ��	1 >?1¤B(K���	K�ì(%ef^_1�|
��=/ �b�

(ï-zZJ 17 #¶Æ 15 #¶	
8_0F?1¤B(%ef	K�ì(K����=

/ �b�(<<ï-zZJ 17 #¶Æ 13 #¶	
8_0À]�(cÇ��8_�1>

?�³´  µ �� �� ­¬� 5#¶	 F?1 µ °±� 2#¶	
� ââ

Þ3�-K���YZy�N=_0Ñ+�©|	1 À]�( 20¹-�{��1F?�ï

=( £+;1 >?� 17#¶Æ 3#¶	 F?1 17#¶Æ 2#¶	
8_0�@ À

]����- 10¹	z���� >?� 17#¶Æ 4#¶	 F?1 17#¶Æ 9#¶	


8_0L'��©|���1F?�~/(À]�(ï-Ñ+�@��©|��8_0 

 

 

���� 

1)`abcdf&-3�¡�¢�!£�!��+,¤¥�7a�¦"¡�¦*N 15+ 5. 

2)§2¨©ª¬«�9� b�Þd��Å¬b�b�ßßÉ­Ä��b®�%ë
�çì�


��Ç�ÌÊ©¯C�°V.¦1985+ 
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· 4-6-5 �`abcdfg.hi#�§nt	�VWX}~Ø�}¶-��0>?ÐÑ

�@M��|
��@=�BO�y(
8_¦1 ÒBnÐÑ >?nF?-öþ� L

'��hi#�§nt	�VWX}~Ø�y1ÑpY8_0 

 

�4�*N±+;YZ�ÐÑ���
�xy��� 

*N±+;YZ�ÐÑ��N�Ó��Û:;�L+,#¶�*�����- >?��

=�1· 4-6-6� F?��=�1· 4-6-7���0>?1êE+;�7�VZ�O(BO

- ©|(±R�=( F?1®+��T»©|	
�I�(²{�0 

*N±+;YZ�ÐÑ���VWX}~Ø�L+,#¶�*�����->?��=�

· 4-6-8� F?��=�· 4-6-9���0>?1 *N 12+h�1K����%ef�

}~Ø-}¶���wx%ef(9R	³´��=_( *N 13+YZ1%ef�}~Ø

(T»©|-��7/��8_0F?1%ef(*N 14+;^	1 40¹h��~��E

�_}~Ø-���=_( 15+;h½ 30¹�/�<<T=}~Ø	����=�0 
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5.1� ��
�����

� �
������Æ	tQ�ÐÑ����=�1�'µ�¶·&'(¸¹pJ�@� 

`abcd&C���DEP�<K�WN��(T'���ÐÑ����=�1 qrsq

-qR_BC�LÆ�@M�jkG:�vw(�U	
�0�K�}¶�º�Û�ï=»

%qr{¼�@=� ½¾#� ¿À#����K�L��ýpJ�#��}��
��

���:;(9- %efÁ.�7����Â�Ã<%efYZ&ÓpJ�-3Æ�&C

���&'(BO=0ÐÑ���123456�7�K�WN��(
� qrsq��

Z��K�L�@=�t� ¡�@M��
������9:;ÄÑ(zZJ�0^_ 

%ef&Ó����Í1ÐÑ	
� ~�ê� 2.5�mhi��Í�ÅRZJ `abcd

fYZ&ÓpJ�ÆÇ���&Óo/��Í1 1�mhi	
�0 

_+,13�4-1�R!"�È�qrsq�@M��
������jkG:��=

�]ZY���I�-ì����*N 14+;7�GH��@� I��� 1� 3���Ñ

�7�`abcdfg.hi�*N 15+ 10.�(�QpJ %ef&Ó-3hi�ò3

(·ZJ_0+,1!"�É°�%ef&Ó-3êEH 13#¶�@=��· 2-2-2 � 2-2-2� 

ÐÑ���PM2.5�-ÆÇ�À½ç�-.= PM2.5:;�u�N���ø-.8_0 

+,xy1`abcdfg.hi#�§ #�t�#���� IJ^	�+,xy-t

��g.hi��hi/-}¶���-.8_0�@ `abcdfg.hi#�§1*

�Ê� ³´ËÌ  µÍ� ¥"Î� ÏÐ ÑBÒÓÔ ¢£�Õ� g.hi#�

t1��ÆÖ· ×Ø�Ù± M}�� îÚ IC ®¯�� IJ�#����_0 

êE1>?aAF?�uJ×J5êE?�.= >??��97.30�(.)�8.1�(ó) 

�98. 1�(ó)�3�(ô) >98. 3�(ô)�6�(.) I98. 6�(.)�8�(ó) �9

8. 8�(ó)�10�(ô) F??��911. 26�(.)�28�(ó) �911. 28�(ó)�30

�(ô) >911. 30�(ô)�12. 3�(.) I912. 3�(.)�5�(ó) �912. 5�(ó)

�7�(ô)�GH�_0 

� �����1 ¼½¾ 1.2 ���_ PCI ���Ìb-b=� �ïYZ�Í 10�m h�

����PM(Û10)� Æï��Í 2.5�10�m �ÒB���PM(2.5-10)� iï��Í 2.5�m

hi�ÐÑ���PM2.5��]ï��	ØÙÚÛÜÝ��ÁÂ-.8_0ÒB��

�PM(2.5-10)���=�1óö÷N� íîN���ø-.= ^_ÐÑ���PM2.5��

�=�1u�N���{�ï�ðñòí3óîN���ø-.8_0 

 

�1�PM:;�#�÷�?�m3 

²#¶�>?aAF??��@M��ÍÓ������*�:;-· 5-1-1���0 

� £m�+,�@=� F?�³´ËÌ�+,?�> I��=�1Ü�ÃH}����

7�À½ºÝ(ÓË� 11. 30�YZ 12. 5�^	�ç���8_��êG=��_0 

PM(>10):;1 >?( 2.8�21�g/m
3�*� 8.0�g/m

3� F?( 2.8�17�g/m
3�*�

8.1�g/m
3� PM(2.5-10):;1 >?( 7.3�24�g/m

3�*� 11�g/m
3� F?( 4.1�15�g/m

3

�*� 9.5�g/m
3��#��l	
8_0ÒB���� PM(>10)� PM(2.5-10)-�
�_:

;( 30�g/m
3-�{9Y8_�1 >?�*�Ê�  µÍ� ^_F?	1 µÍ�	


� =�Jt`abcdfg.hi#�§�!"·H�@M�#¶	
8_0I�xy

��=�1*N 18+;+,xy�*�	
8_0 

 

����



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� �  

PM2.5:;��=���� >?1 14�25�g/m
3�*� 21�g/m

3��:;�l	
� ¢

+;�+,xy�*�:; 30�g/m
3 ���Y��T=���8_0^_ F?1 16�

36�g/m
3�*� 27�g/m

3�	
� ¢+;�*�:; 28�g/m
3�}¶��~�*�;	
8

_0>?�F?	}¶����� `abcdfg.hi#�§�#¶��=�1L��

#¶	F?�~/(9Y8_0^_ g.hi#�t�#¶��=�1 ×Ø�Ù±-s

O>?�F?�:;y(}¶�Ñp- IJ^	¾P��.8�O_+,�xy�*�	


8_0 

PM2.5 ?�*�:;( 30�g/m
3-�{_#¶��=� >?�@=�1�#¶t�- 

g.hi#�§ t���	O�7/�©|tQ�NRZJ�Y8_0F?�@=�1 

 µÍ� ÑBÒÓÔ ¢£�Õ�@7A��ÆÖ·	 30�g/m
3-�{ =þÞ�!"*

­�@Y��#¶	9:;(�ZJ_0ß� IJ^	�+,	1?�*�:; 40�g/m
3

h�-��I�(
8_( £+;��=�1�#¶t�Y8_0 

²#¶ ²êE?��@M� PM(2.5-10)@7A PM2.5:;�?�me-· 5-1-2���0

²êE?��L#¶*��7� PM(2.5-10):;1 >?( 6.9�14�g/m
3 F?( 7.0�

13�g/m
3 � ¡	
� ¢+;�}¶��~�*�;	
8_0^_ PM2.5 :;��=

�1 >?( 16�28�g/m
3 F?( 20�41�g/m

3� ¡	
� ?��	 40�g/m
3-�{_

ht1 20�g/m
3Ô	���_0¢+;�F?�}¶���9:;Í	 10�g/m

3�;T-�

8_0 

>?��=���� PM(2.5-10) PM2.5 �t�+,?�Æ�:;me �b�1*�

�©|-��_0PM(2.5-10)	1*�Ê�  µÍ�@7A¢£�Õ�(¦�#¶7�9

Y8_0��þM?��-sO µÍ�	9- Q�?��	1¦�#¶7� 2�3Mh�

�:;	
8_0ÒB����=�1 qrsq	1%ef�Á.�7�qr��ê�Â

�Ã(�{ZJ Si Ca Al Mg ��(N������( óö÷N� Ca
2+��øxy

YZ1�-�9:;1NRZJ�Y8_0�Y� I�Õ� PM(2.5-10�:;��=�t

35�g/m
3���þM9:;	
8_I�YZ��à���7�&'	
���{ZJ_0 
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· 5-1-1� qrsq�@M��ÍÓ�����:; 

����



 

 

 

 

 

 

 

 

 

 

 

 

 

 

PM(2.5-10)��=�1}¶��� �§�#¶	9:;���©|	
8_( ³´Ë

Ì��=�1Ñt	
8_0I��ú���1³´ËÌ{¼�{+�º�Äá�
�0³

´ËÌ1�§�»%qr	
�Mq 16<�Í{	 ì��qr1º�Û(ï-²�â�� 

BWfO2Ø(9- h�1 SPM:;(LM	t�@�2�9:;#¶	
8_0ã�t

`abcdfg.hi(H.pJ_*N 15+�/ Mq 1<YZ³´·H��¾#�
�

=1³äå$æµçM�_R�	â 3�� 2<(���_0^_3�9	~Ô%(ôè

�Ö© IC^	��� IJZ�Õ?h/ËÌêEH��Mq 16<	1â�(~�ê��

ZJ�-�8_0é�º�Æ��3
-��%ef�Á.Ôí
�=1BWfO2Ø�y

(��	�Y8_���t �8�=����3Êb®�êJ�=���	1%efYZ

�Ë�ä���1L-Ã�� ��þM`abcdfYZ&ÓpJ� DEP1ë»��I�

(�ìb�ÅâÞ4À^
	þY8�=�0Éí��={V ²@13êE#¶{¼�qr

�@=�º�îïÛ1Ã�� ²@�º�Û�â�Ø�!p-t��²@�Á.�l(Ù

Ú��_R Á.Ôí�BWfO2ØYZ¦�êE#¶�-?ð�}¶��I�1þ�=0

��þ) +,Õ�@M�C�
��l-t���ø��h�� º�Û@7Aâ�Ø-

*��	}E���{�MJV º�ê��� y��Y`abcdfg.hi�7� 

y��Yñò��I�1	O�=��{ZJ�0 

³´ËÌ��=� SPM:;1�K�L:;ãÝd^	Ti��=�0PM2.5@7A PM2.5

Æ�íîN���=���t¤tT:;	 â�^��7���&Ó���»¼-óôM

�=��õþJ�0^_ NO NO
2
�öîå3���²Õ³´`b��¼½¾�÷�-�

�t*�Ê�� µÍ���ø=1]ZY	
�0 

>?�:;me �b�-��� ?�>	Åbå��8_0?�>1ôù�YZú.

ù�^	�û�êE?�	
� qrsq�@=�1Á.Ôí
�»¼�7� PM:;(

Ti��©|(
�(É�êE?�Æ¤t9Y8_0PM2.5 �N���=���� íî

N�:;1¦�?��}�y(�Y8_( SO
4

2-(9:;	
8_0 

F?�@=�1 PM(2.5-10)�?�è��:;meÏ1Ñp- ^_]ZY�#�y1

�ZJ�Y8_0PM2.5 ��=� #¶Ó:;me �b�	��� ?��	:;�ü

)ý�(
8_( û]*��©|-��_0I�?��-sO g.hi#�§nt�

#¶�	�EÏ�:;y-.8_#���QR(�ZJ_0F?�?����=�1L'

��T:;	
8_( þ��=�1IJ^	#¶�	QR���ZJ_:;y�1Ã�

· 5-1-2� qrsq�@M� PM2.5-10aA PM2.5:;�?�me 
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� � � �

���	
�

����

���	


��


����

����

�����

�����
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1234

56

�� ��

����	
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� ���	
 ����	
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� ���	


����



 

� "¡ ¢£ �� �#¶	¬­7�tT-�8_I�	
�0C�ûl�7��F

?+,?�Æ1 ?�� > I	«9"T�FW�CAXY	 
��;��st�Z

JBC1DE©|�
8_��{ZJ��� 3²C��ê���ê��÷�0?���@=

�?�*��	(@7u 3m/s-�{�=�#¶1 PM2.5(T:;-��_"¡ ¢£ 

�� �+,#¶	
� ^_¨© °±��=�t�	 3m/s-�{ *��IJZ�§

�#¶� PM2.51T:;	
8_0*�Ê�� PM(2.5-10)(9Y8_I�YZt?���

T:;ÄÑ��=�1C��7�U�	
���{ZJ_0�@ ³´ËÌ	19:;©

|�
8_?�> I	�ê�� · 5-1-1�*��(T-�8�=��õþJ�0 

 

�2�#�Ó?�me 

`abcdfg.hi#�§nt�#���� PM(2.5-10)@7A PM2.5 :;�²#�

�*���7�?�*�:;���-· 5-1-3 ���_0g.hi#�§nt�?�:;

me1 >? F?�t�*��me©|	���_0 

>?�@M� PM(2.5-10)�g.hi#�§�#�t�:;y1 2.8�7.6�g/m
3�*�

5.2�g/m
3�	 #�§(9Y8_( PM2.5��=�1-5.3�5.0�g/m

3�*�-0.6�g/m
3�	 

+,?�-*����~�ê�y(�Y8_0?�è����� ?�� >��=�1

#�§nt�y(~�ê��- ^_?�I �	1#�t�:;(9-���=/QR

(�ZJ_0IJZ�?�-C���=���� ?�� >1"¡ ¢£ �� 	*

��	 4m/s-�{ ?�I �1¢£ �� 	 4m/s-�{�=_0h��xyYZ>

?+,�@M�#�§nt�*:;ãÝd@7AÉ ø���=�1C�(BO-&'�

_t���{ZJ_0 

F?�@M� PM(2.5-10)�#�§�#�t�:;y1 3.5�5.5�g/m
3�*� 4.6�g/m

3�

� ¡	
� #�§�$(9Y8_0ÒB����=�1hi#�§nt	+����

5�g/m
3�;�:;y(
�t��õþJ�0^_ PM2.5 ��=�1 3.1�9.9�g/m

3�*�

7.6�g/m
3�	#�§�$(9- PM(2.5-10)*�
��E�:;Ï-t8�����@� 

�ù�C��7�QÃ��õþJ_?��-sMV*C:;y1 8.8�g/m
3��� BC(

DE©|�
�F?�@M�hi#�§�#�t	1 9�g/m
3�;�:;y(
�I� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�

��

��

��

�
�

�

� � � � �
�

�

� � � � �
�

�

� � � � �
�

�

� � � �

���	
�� �
�����

�
�����

�� ��

����	
��
�����	
��
� ���	
���	


· 5-1-3� `abcdfg.hi#�§nt�@M�?�*�:;��� 

����



 

(�ìpJ_0>?	1��êE�?�>	Åbå��8_( £m�F?+,�@=�

1hi#�§nt�t�ù��7�êE?��QR1�ZJ�Y8_0 

 

�3�®+m3 

*N 14+YZ 19+;�YM�.8�O_qrsq+,�xy- `abcdfg.h

i#�§nt�#���� PM(2.5-10)@7A PM2.5 :;�²#��*���7�?�*

�:;�����=�· 5-1-4 ���_0^�qrsq+,#¶��=�1H#�jk#

�	
�_R SPM%eêE��	êEH�
���������9p<$����ýr

@Y(mþ��M	êE��BO-y(Ó���÷(
� #¶u�t�(mî����

êE��BO-&'��I�(�{ZJ�0IJ^	�+,�Æ	+,#¶(mî��8

�=�#¶(=-�Y
� II	*�:;-?ð�b=�I���=��6���U(


�( uJ×Jg.hi#�§nt�#����1mþ��=�	®+�������

`b�-b=}¶-.8_0¢£�1*N 14 15+;��=�1��×�	êE-.= 

14+;1 FRM���Ìb-b=� PM2.5`b���	
�015+;YZ PCI���Ìb

-b=�@� 16 +;YZÑBÒÓÔ�mî��8�=�0^_ ¬­��îÚ IC 1*

N 14+;�F?+,YZêE-.8�=�0"¡��¥"Î���=�1*N 16+;Y

Z.8�@� >?��=�1�ê��8_0 

PM(2.5-10)��=���� g.hi#�§nt	>? F?�t�*��me©|	

���@� �-�:;Ti1�ZJ� ®+��~�³V=	
8_0>?�@=�

PM(2.5-10)�g.hi#�§n#�t�:;y1 2.7�7.7�g/m
3�*� 5.1�g/m

3�	 F

?1 2.5�6.0�g/m
3�*� 4.5�g/m

3�	
� £+;�hi#�§nt�:;y�ýÂ�_

xy(	ZJ_0 

PM2.5 ��=�:;me-��� g.hi#�§nt	>? F?�t�*��©|

	me��=_0>?�@=� PM2.5 �hi#�§n#�t�:;y1 -2.1�2.9�g/m
3

�*�-0.2�g/m
3�	 hi#�§nt	~�ê�y(�- �²�QR�	
8_0̂ _ 

F?1 5.7�22�g/m
3�*� 11�g/m

3�� ¡	 #�§nt�:;y�*�����1£

+;+,�*��xy(	ZJ_0PM2.5-®+����� *N 15+;�hi+;h½

:;(Ti©|�
��õþJ�0 

 

 

 

 

 

 

 

 

 

 

 

 

· 5-1-4� `abcdfg.hi#�§nt�*�:;�®+�� 
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��� �� �� �� �� �	 ��� �� �� �� �� �	 ��� �� �� �� �� �	 ��� �� �� �� �� �	

���	
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����	
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��
� ���		
 ���		


����



 

 

5.2� ������� 

�1�PM
2.5-10�Æ� Na
�aA Ca

2+:;�

� ÒB� PM(2.5-10)��=�1 qrsq	1�K�L�*��×ãúË�����{� 

f�Á.��/qr��ê�&'-=M�=�t���{ZJ�0 

²#¶�@M� PM(2.5-10)Æ� Na
+�×ã���aA Ca

2+�qr��ê����N���

=� ?�*�:;-· 5-2-1���0 

  >?� Na
+�:;1 ̀ abcdfg.hi#�§sÔH�*�Ê�	 2.1µg/m

3�Q�9

Y8_0u�¦�hi#�§ 5#¶	t 1µg/m
3-�{_0¤9:;(*�Ê�� 0.80µg/m

3

�8_*N 18+;YZBO-�1� 17+;�êExy�ýÂ��=_0§¨H�ï=h

i#�t	1 0.20�0.90µg/m
3�:; ¡�8_0 

� F?� Na
+�:;1 hi#�§	 0.16�0.51µg/m

3 hi#�t	 0.12�0.28µg/m
3��

JtT=:; ¡	 hi#�§�$(<<9R�:;�8_0I/�_xy1Ñ+�*

�	
� ×KYZ�&'�OP��ø=�7�t���{ZJ_0 

� Ca
2+:;1  µÍ�	>? F?(0.35©0.31µg/m

3

)�t¦#¶7�9- qr��ê�

&'�7�t���{ZJ_0�Y�u�:;1 18+;(0.70©0.75µg/m
3

)aA 17+;(1.1©

0.49µg/m
3

)7�1TY8_0u�¦�hi#�§�#¶	1ñ+-��� 0.09�0.28µg/m
3 

hi#�t	1 0.05�0.13µg/m
3�:; ¡	 hi#�§�$(<<9R�:;�8_0 
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· 5-2-1� ²#¶�@M� PM(2.5-10)Æ� Na
+aA Ca

2+:; 

 

�2�PM
2.5-10��@M� Cl
–��é�

� >?�?�è�aAF?L?��²#¶�@M�PM(2.5-10)Æ�Na
+úÛ:;�Cl

–úÛ

:;��!p-· 5-2-2���0 

F?�@=�1 Na
+úÛ:;� Cl

–úÛ:;�(~� 191�!p�
8_0 

>?�@=�1 ?��	1 Na
+úÛ:;� Cl

–úÛ:;��}Ø1 ×ã�N�~�

*�;	
8_0u�¦�?��@=�1 Cl
–��é(�µpJ_( Cl

�
/Na

+��1*N

18+;~�Ñp-�Y8_0Cl
���é1 23456	WN�_ HNO

3
� NaCl��â`

�ºÝ�7�t���{ZJ�( 19+;>?�êE?��@=�1 234567�V

8(¼�Y8_I���þ� BC��÷3(
^�
.��Y8_t���{ZJ_0 
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· 5-2-2� PM(2.5-10)Æ� Na
+úÛ:;� Cl

�úÛ:;��!p 

 

 

�3�PM2.5Æ 8ü�â`�N���:;�

� ²#¶�@M� PM2.5Æ�â`�N��?�*�:;-· 5-2-3���0 

� >?�@=�1 `abcdfg.hi#�§	 6.6�11μg/m
3�*� 8.8μg/m

3� hi#

�t	 7.3�12µg/m
3�*� 9.0µg/m

3��:; ¡	
� hi#�§nt	*�;�:;

�8_0hi#�§�*�:;1 *N 18+;�}¶�� 3.3μg/m
3»¼�_0 

� F?�@=�1 uJ×J 7.4�11µg/m
3�*� 9.4µg/m

3� 4.2�9.2µg/m
3�*� 6.1µg/m

3�

�:; ¡	
� hi#�§�$(9:;�8_0Lâ`�N��thi#�§�$(

9:;�8_( u�Æ	t NO
3

–�:;�y( 1.7µg/m
3�¤B�8_0 
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· 5-2-3� ²#¶�@M� PM2.5Æ�â`�N�:; 

 

����



 

 

�4�PM2.5Æ�K�WN��N��?����

� PM2.5 Æ�Ä�4àÉÊã�N�9SO
4

2– NO
3

– Cl
–aA NH

4

+�1 -3�jk��(

�#�����K�WN����{ZJ�0 

PM2.5Æ� SO
4

2– NO
3

– aA Cl
–:;�?���-· 5-2-4���0�

  SO
4

2–:;1 >?19=�	��� F?1T=�	���_0u��`abcdfg

.hi#�§nt�#�y1
^��Y8_0SO
4

2–�:;(T�23456÷��XpJ 

Y� SO
2
jk(���	
�_R��{ZJ_0�

  NO
3

–:;aA Cl
–:;1 >?1T=�	��� F?19=�	���_0u��F

?�@M�hi#�§nt�#�y1BOY8_0NO
3

–aA Cl
–�:;(äåãaAãå

ã��CA�0;�Ù÷��XpJ Y� NOxaA HCljk(VWX�{¼��ZJ�

_R��{ZJ_0 
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· 5-2-4� PM2.5Æ� SO
4

2– NO
3

–aA Cl
–:;�?��� 

 

�5�PM2.5Æ�K�WN���:;aA[\Ø�

� PM2.5�@M�K�WN���z�t�1 q^J�Ä�4àÉÊã�SO
4

2– NO
3

– Cl
–

aA NH
4

+�Gê�������oE�_0�

²#¶�@M� PM2.5Æ�K�WN���?�*�:;-· 5-2-5���0�

  >?�@=�1 `abcdfg.hi#�§	 6.2�9.9µg/m
3�*� 8.2µg/m

3� hi

#�t	 7.0�11µg/m
3�*� 8.6µg/m

3��:; ¡	
� #�y1Ñp- *�:;1 

hi#�t	 0.40µg/m
39Y8_0 

F?�@=�1 uJ×J 6.9�11µg/m
3�*� 8.9µg/m

3� 3.9�8.7µg/m
3�*� 5.5µg/m

3�

�:; ¡	
� #�y(�B�� *�:;1 hi#�§	 3.4µg/m
39Y8_0 
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· 5-2-5� ²#¶�@M� PM2.5Æ�K�WN���:;�

�

²#¶�@M� PM2.5Æ�K�WN���?�*�[\Ø-· 5-2-6���0 

>?�@=�1 hi#�§	 32�51¹�*� 40¹� hi#�t	 30�56¹�*� 41¹�

�:; ¡	
� #�y1Ñp- *�[\Ø1 hi#�t	 1.1¹9Y8_0 

F?�@=�1 uJ×J 26�40¹�*� 30¹� 19�30¹�*� 24¹��:; ¡	


� #�y(�B�� *�[\Ø1 hi#�§	 5.5¹9Y8_0 
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· 5-2-6� ²#¶�@M� PM2.5Æ�K�WN���[\Ø 

 

�6�*N 14�19+;� 6+��@M�K�WN��:;�®+���

� *N 14+;YZ 19+;� 6+��@M�¾P+,#¶�_¾[ 2�� � 2-2-2�÷�

�+,xyYZbR_ `abcdfg.hi#�§nt�@M�K�WN���?�*

�:;�®+��-· 5-2-7���0̧ �� SO
4

2– NO
3

–aA Cl
–:;�®+��-· 5-2-8

�10���0̂ _ ̀ abcdfg.hi#�§nt�@M� PM2.5Æ�K�WN���

[\Ø�®+��-· 5-2-11���0 

����



 

 

� SO
4

2–:;�®+���1 hi#�§nt�#�y1
^��- NO
3

–:;aA Cl
–:

;�®+��	1 F?�@M�hi#�§nt�#�y(BOY8_0º(4)¿	��_

SO
4

2– NO
3

–aA Cl
–:;�QR1 Ä+mþZ�=t���{ZJ_0 

K�WN��:;1 �F��@�F?�@M�#�y(BO=I�YZ >?aAF

?�*�:;1 *N 15+;-s=�hi#�§�:;(hi#�t�:;-�m8_0 

� *N 15+ 10.� `abcdfg.hi(H.pJ_0hi#�§�@M�K�WN

��:;1 >? F?�tH. 1+ì�BO-Ti�_0�Y�u�/�K�WN��

:;1 *N 14+;�:;-�m�I�1�=( H. 1+ì�:;^	Ti��I�t

�- g.hi�H.(K�WN��:;µ~{_&'1]÷	1�=0 

K�WN���[\Ø�®+��-z�� >?�@=� hi#�§	1*N 17+;

h½ 40¹h�	�� hi#�t	1*N 19+;�ºR� 40¹-�{_0£/ PM2.5

:;�T»�_R�1 K�WN��µ���(�U���t��õþJ_0 
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· 5-2-7� *N 14�19+;�@M�K�WN��:;�®+�� 
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· 5-2-8� *N 14�19+;�@M� SO
4
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· 5-2-9� *N 14�19+;�@M� NO
3

–:;�®+�� 

���

���

���

���

���

���

���

	�� �
 �� �� �� �� 	�� �
 �� �� �� �� 	�� �
 �� �� �� ��


����


����

�� �� ������
μ����

 

· 5-2-10� *N 14�19+;�@M� Cl
–:;�®+�� 

�

�

��

��

��

��

��

��

��

��

��

��� �� �	 �
 �� �� ��� �� �	 �
 �� �� ��� �� �	 �
 �� ��


����


����

��� �� �� ������

 

· 5-2-11� *N 14�19+;�@M� PM2.5Æ�K�WN���[\Ø�®+��

����



 

 

5.3� ������ 

� �
������/) �Í 2.5�m hi�ÐÑ������PM2.5�1�'µ�¶·&

'(¸¹pJ�=�0Q� PM2.5 �1`abcd&C���DEP�<K�WN���=

8_���VWXúË��-ï-qê	@� �K�LaAqrsq�@M�jkG:-

vw��I�(�U�pJ�=�0*N 15+ 10.� "¡� ¢£� ¤¥� �� 

��ñ�]�	`abcdfg.hi(H.pJ�YZ qrsq�BCjk(»¼��

O_�`þJ�@� !"�É°#�	)*	GH��O__+,	t»¼©|(�ZJ 

Q� DEP���	
�ÐÑ��Æ�±î�íî�»¼(�ZJ_0 

� £+;�+,�@=�t `abcdfg.hi#�§�hi#�t�}¶-ÆÇ��

ø-GH�_0 

 

�1�PM(2.5-10)Æ�íîN�:; 

*N 19 +;�>?aAF?+,�@M�²êE#¶�`abcdfg.hi#�§n

t� PM(2.5-10)Æ�íîN�:;- · 5-3-1���_0 

� PM(2.5-10)Æ�íîN�:;1 >?+,	101íî�OC�( 0.3�³´ËÌ��1.3�g/m
3

�IJ� *�	 0.9�g/m
3��� ±î�íî�EC�( 0.4�IJ��2.2�g/m

3� µÍ�� 

*�	 0.9�g/m
3��8_0 

� F?+,	1 OC( 0.3�IJ��1.2�g/m
3� µÍ�� *�	 0.8�g/m

3��� EC	

1 0.3�IJ��1.7�g/m
3� µÍ�� *�	 0.9�g/m

3��8_0 

� �@ �Ói�-im8_À½��=�1 *����Ó�@=��Ói��� 1/2 -

b=�
��_0 

 

�2�PM2.5Æ�íîN�:; 

� *N 19 +;�>?aAF?+,�@M�²êE#¶�`abcdfg.hi#�§n

t� PM2.5Æ�íîN�:;-· 5-3-2���_0 

PM2.5 Æ�íîN�:;1 >?+,	1 OC ( 0.9�³´ËÌ��3.5�g/m
3�IJ� 

*�	 2.3�g/m
3��� EC ( 2.5�IJ��6.7�g/m

3�×Ø�Ù±� *�	 4.1�g/m
3�

�8_0 

� F?+,	1 OC( 2.2�M}����5.9�g/m
3���ÆÖ·� *�	 4.2�g/m

3��� 

EC( 3.2�IJ��10.8�g/m
3� µÍ�� *�	 6.4�g/m

3��8_0 

� OC:;�`abcdfg.hi#�§nt�:;y1 >?F?�t 1�g/m
3hi	


� 7�9-�8_�1>?	1hi#�t F?	1hi#�§	
8_0EC 	1 

>?1hi#�t(#�§7� 0.7�g/m
3 9-�� F?1hi#�§(#�t7�

1.8�g/m
39-�8_0 

PM2.5Æµ�(ÚØ1 OC	1>?( 65�79%�*� 72%� F?( 78�91%�*� 84%�

	
� EC	1>?( 69�88%�*� 83%� F?( 82�93%�*� 87%�	
8_0
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· 5-3-1� qrsq#¶�@M� PM(2.5-10)Æ�íîN��N�#��l 
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· 5-3-2� qrsq#¶�@M� PM2.5Æ�íîN��N�#��l 

 

�3�PM(2.5-10)Æ�íîN�q0Ø 

*N 19 +;�²êE#¶�>?aAF?+,�@M� PM(2.5-10)Æ�íîN�q0Ø

-· 5-3-3���0 

� PM(2.5-10)Æ� OC�q0Ø1©>?	1 3.5�³´ËÌ��17.0%�îÚ IC�	*� 9.2%

��� F?	1 6.4�³´ËÌ��12.8¹�®¯���	*� 8.6%��8_0 

EC�q0Ø1 >?	1 3.9�*�Ê���11%�M}���	*� 7.8%���©F?

	1 6.8�*�Ê���12%���ÆÖ·�	*� 9.8%��8_0 

� �@ �Ói�-im8_À½��=�1 *����Ó�@=��Ói��� 1/2 -

b=�
��_0 

 

�4�PM2.5Æ�íîN�q0Ø 

*N 19 +;�²êE#¶�>?aAF?+,�@M� PM2.5 Æ�íîN�q0Ø-·

5-3-4���0 

PM2.5Æ� OC�*�q0Ø1 >?	1 6.3�³´ËÌ��21%�IJ�	*� 11%�

��©F?	1 13�M}����21%�IJ�	*� 16%��8_0 

EC �q0Ø1>?	 13�*�Ê���27%�×Ø�Ù±�	*� 20%���©F?	

18�³´ËÌ��30%� µÍ��	*� 24%��8_0 

`abcdfg.hi#�§nt	}¶��� OC1>?	hi#�§ 9.4% #�t

14%	
� F?	hi#�§ 15% #�t 17%� >?F?)�hi#�t	9-�8 

����
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· 5-3-3� PM(2.5-10)Æ�íîN�q0Ø 
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· 5-3-4� PM2.5Æ�íîN�q0Ø 

_0EC1>?	hi#�§ 19% #�t 21%	
� F?	hi#�§ 23% #�t 24%

��� F?�y1 1%h§	
8_( >?	1hi#�t( 2.5%9-�8_0 

 

�5�PM2.5Æ�íîN��?�me 

� PM2.5Æ�OCaAEC�`abcdfg.hi#�§nt�@M�?�me- · 5-3-5

���0 

� >?� OC :;1 hi#�§nt	uJ×J 1.4�2.5�g/m
3�*� 1.9�g/m

3� 2.2�

4.4�g/m
3�*� 2.8�g/m

3�� ¡�me	
8_0OC:;�*��aAmeÏ)�hi#

�§�~/(Ñp-�8_0^_ hi#�t	1?���:;(BO-Ð��_0F?

� OC :;1 hi#�§nt	uJ×J 3.5�6.1�g/m
3�*� 4.6�g/m

3� 3.1�5.3�g/m
3

�*� 3.8�g/m
3�� ¡�me	
8_0:;1LK��hi#�§	9-�8_0̂ _ 

hi#�§�meÏ1 >?7�tBO-�8_0 

� >?� EC1 hi#�§nt	uJ×J 2.8�5.6�g/m
3�*� 3.8�g/m

3� 3.6�5.4�g/m
3

�*� 4.4�g/m
3�� ¡�me	
8_0?��	1hi#�§�:;(9=( ?��

��	1hi#�t	9-�8_0^_ ?�LK�:;thi#�t	9R��8_0

F?� EC1 hi#�§nt	uJ×J 4.9�11�g/m
3�*� 7.3�g/m

3� 3.9�8.5�g/m
3�*

� 5.4�g/m
3�� ¡�me	
8_0LK�� hi#�§�:;(9- *��	t 2�g/m

3

{-9Y8_0^_ ?���:;(hi#�§nt)�9-�8_0 
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· 5-3-5� `abcdfg.hi#�§nt� PM2.5Æ�íîN�:;�?�me 

��ôOí�1 êE?�-��� 

 

�6�PM2.5Æ�Líî:;�±î�íî 

� qrsq�>? F?�@M� PM2.5Æ�Líî:;�TC�� EC�!p- `ab

cdhi#�§nt	}¶�_t�-· 5-3-6���0 

� TC- X� EC- Y��� °Ù-���_�O�mno%�©O1 >?�hi#�

§( 0.68�r=0.95� hi#�t( 0.62�r=0.85� F?�hi#�§( 0.63�r=0.97� hi

#�t( 0.59�r=0.96���8_0I�I�YZ PM2.5 Æ�íîN��/) 60�70%

�;- EC	ÅR�=�I�(þY8_0 
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· 5-3-6� PM2.5Æ� TC� EC�!p 

� î� *N 14+;YZ�>?�F?	 TC:;� EC�!p-}¶�_�· 5-3-7�0>

?	1 hi#�t	1f+�»¼��=����� hi#�§	1*N 14�16+;�

YM�Ð���=_( *N 17+;�hi#�t�*
�^	»¼� *N 18+;��

AÐ�� ÀDE�e|-��_�· 5-3-7Ì�0*N 14+;�*N 19+;-}¶��� 

hi#�§1 0.73�0.68 hi#�t1 0.70�0.62��)Zt»¼��=_0 

� F?	1 hi#�§nt�t�»¼��=_�· 5-3-7Ü�0*N 14+;�*N 19+

����



 

 

;-}¶��� hi#�§	1 0.75�0.63 hi#�t	1 0.71�0.59 ��� �t�
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· 5-3-7� >?aAF?� PM2.5Æ� TCÆ� EC����®+�� 

 

�7�`abcd&C���[\ 

� ÐÑ������BCÆ�����rÓpJ�`abcd&C���DEP���=� 

PM2.5Æ�íîN�YZBC�Lµ�[\Û-z�t8_0qrsq�@M� DEP�:;

1 PM2.5Æ� EC-��N���� *N 17+;^	�+,�*�����7�û��

_0 

� � � � � � � � � � � � � � � � � � � � �PM2.5Æ�±î�íî:;� 

`abcd&C��:;f 

� � � � � � � � � � � � � � ��`abcd&C��Æ�±î�íîq0Ø�¹�n100� 

� DEP Æ� EC q0Ø��=�1 £+;�}~Ø
�	cb�_� 4-6-1 �VWX`b

�YZ 55.7%-çb�_0�@ qrsq	1 EC �VWX1`abcdf(QÃ�	


���{ZJ�( II	1?�VWXYZ�&Ó�éE���Ó��=�_R �B�

��¤Bz�t�������÷-qê	=�I����0 

�PM2.5Æ� DEP�[\:; 

� qrsq�²êE#¶�@M�>? F?�²�?��*��7�bR_ PM2.5 Æ�

DEP:;-· 5-3-8���0 

� DEP1 >?+,	1`abcdfg.hi#�§nt	uJ×J 4.6�9.2�g/m
3�*�

6.8�g/m
3� 4.4�12�g/m

3�*� 8.0�g/m
3� F?+,	1`abcdfg.hi#�§nt

	uJ×J 8.1�19�g/m
3�*� 13�g/m

3� 5.7�12�g/m
3�*� 9.7�g/m

3�	
8_0>?

1F?7�t hi#�§nt�t�¤Ñ��¤B��y(Ñp-#���:;y(¼�

Y8_0DEP :;( 5�g/m
3hi�#¶1 hi#�§	,#¶ hi#�t	ñ#¶	


� 10�g/m
3 -ô{�#¶1hi#�§	� hi#�t	ñ#¶	
8_0^_ `

abcdhi#�§çt�ytÑp- *��	1hi#�t�~/(<<9-�8_0

F?1 hi#�§çt�t�:;(Ð�� ̂ _¤B��¤Ñ��Ït�(8_0Q� 

����



 

 

 µÍ�	 19�g/m
3����� hi#�§	 DEP:;(BO-Ð���=_0hi#�

§nt	}¶��� *��1hi#�§	 3.3�g/m
39-�� hi#�§	 DEP :;

(9-�8�=_0 

��������������������������������������������������

�

�

��

��

	�

	�


�


�

��

�
�
�
�

�
�
�
	



�
�



�
�
�
�

�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
 
!
"
#

$
%
�
&
'

(
)
*
+

,
-
.
/

0
1
2
3

4
�
�
5

6
7
8
9
:

6
7
8
9
;

�
�
�
�

�
�
�
	



�
�



�
�
�
�

�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
 
!
"
#

$
%
�
&
'

(
)
*
+

,
-
.
/

0
1
2
3

4
�
�
5

6
7
8
9
:

6
7
8
9
;

�
�

� �
�	



�
�

���

��	

 

· 5-3-8� qrsq#¶�@M� PM2.5Æ� DEP:;�#��l 

�PM2.5Æ� DEP�[\Ø 

� DEP� PM2.5�!pYZ PM2.5Æ� DEP�[\Ø-bR_xy-· 5-3-9���0 

� DEP�[\Ø1 >?+,	1`abcdfg.hi#�§nt	uJ×J 24�44%�*

� 33%� 27�48%�*� 38%� F?+,	1`abcdfg.hi#�§nt	uJ×

J 32�54%�*� 42%� 34�52%�*� 42%�	
8_0DEP �[\Ø1 >?�F?

	}¶���F?	9Y8_0�$ `abcdfg.hi#�§t	}¶��� >?

1wxhi#�t	9- F?1~�*�	
� hi#�§t�y1
^�zZJ�Y

8_0 

� DEP�[\Ø�*��1 >?F?�t� 50%-im8�@� 50%-�{�=_*N

16+;h��}¶���TR�©|(¾P��=_050%-�{_#¶1 >?�1�- 

F?	1hi#�§	 µÍ� hi#�t	×Ø�Ù±	
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· 5-3-9� qrsq#¶�@M� PM2.5Æ� DEP[\Ø�#��l 

 

�8�DEP�®+m3 

� l+��`abcdfg.hi#�§nt�@M� DEP �?�*�:;- · 5-3-10

���0 

� >?��=�1 *N 14�16+;� PM2.5��ë�:;»¼� DEP�:;»¼( h

i#�§t�t��-�6��=_0�$ *N 17�18 +;� PM2.5 1 10�g/m
3h�Ð

����



 

 

�� *N 15 +;�*�;�:;ãÝd-��_0�$ DEP 1wxÐ��_t��*

N 15+;�}���:;1T- *N 16+;-�'��_Ð�Ø1 PM2.5�}¶���

Y��T-�8�=_0*N 19+;1 PM2.5t DEPtBO-»¼�_0»¼�_ PM2.5

�/) DEP(ÅR���1hi#�§	 62% hi#�t	 48%-ÅR�@� hi#

�§	 DEP�»¼;17�BO�t���8_0 

� F?1 hi#�§	*N 14 +;YZ*N 15 +;�YM� PM2.5 � DEP (�t�

50%{-�BÏ�»¼-��_0hi#�t	t PM2.5 DEP �t�»¼�_( »¼Ø

1 20%ò�;	
8_0�Y� »¼�_ PM2.5�/) DEP(ÅR���1hi#�§

nt�t�� 60%	
� hi#�§nt�t� DEP �»¼( PM2.5 �»¼�BO-!

~�_I�-��_0*N 16�18+;�1 hi#�§nt�t� PM2.5� DEP�Ð»

-!�"�_( *N 19+;1hi#�§	1 PM2.5� DEP(»¼�_���� hi

#�t	1 PM2.5� DEP(Ð�� hi#�§nt	 PM2.5� DEP�e|(Ã�8_0 

� >?�F?�:;m3-*�3�_+�	1 PM2.5 1hi#�§nt�t�*N 14

+;YZ 16+;�YM�BO-»¼� u�/*N 18+;^	Ð�©|(zZJ *N

19+;��ATi�_0�$	 DEP1*N 18+;�ÐÐ�_¦1»¼©|-��_0`

abcdfg.hih½ _+,	1 PM2.5 �:;���YYþZ� DEP 1:;»¼-

PM�@� hi� y-�ì��=�t��õþJ�0 
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· 5-3-10� PM2.5@7A DEP:;�®+m3 

 

� �� *N 14+;h½� PM2.5µ� DEP�[\Ø���- >?F?aAhi#�§

nt�þM_t�- · 5-3-11���0 

� *N 14+;YZ*N 15+;�YM� · 5-3-11	1>?F?�t�hi#�§nt	

PM2.5� DEP���=Ti(�ZJ_( DEP[\Ø���1BO�m3(zZJ�Y8

_0*N 16+;h½1L���b3	»¼©|-���@� *N 18+;�1[\Ø(

40�45%��8_0*N 19 +;�1 >?	1hi#�§�~/( DEP [\Ø(T-�

� F?	thi#�§nt�t� DEP[\Ø(*�;��8�=_0 

� *N 14+;YZ�+,?�Æ�1 ̀ abcdfg.hiht�t%ef NOxçPMÃ

�7�cb��f��n?���� �|Æ�æ��hi�*N 19+;7� 10ppmhi�

����



 

 

-� ��_Tæ�3�|���µ�ê�(Q^8�=�0IJZ����7� DEP��
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· 5-3-11� PM2.5Æ� DEP[\Ø�®+m3 

����
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5.4� ������	
��
���

� qrsq+,-�Q�_*N 14 +;�xy�@=� ï�ðñòí3óî�PAHs��

~� 90¹h�(ÐÑ��Í�ÙÚ��=_I�YZ £+;tÐÑ��Æ� PAHs��ø

��-.= I�:;��!O��-.8_0>?+,@7AF?+,�Â
xy-�

5-4-1 ���0 

� PAHs N�:;1 L'��>?+,7�F?+,�$(9-�8�@� 14 +;YZ

�+,-���*��©|	
8_0#¶Ó�z�� hi#�§� µÍ��¢£�Õ

�	1©T-��+;t
8_t�� >?�9=:;(�êpJ�©|(ò- {|�

@M�QE�VWXYZ�&'(�ìpJ_0 

 

� 5-4-1� ï�ðñòí3óîN�:;�Â
xy(*N 19+;)� ?@9ng/" 

 

 

 

 

 

 

 

 

>?çF?+,�@M� PAHsN���D!!p-� 5-4-2���0>?çF?�t�ò

=D!-���=�( +@D!(Ñp-��©|(�ZJ�0^_©u�©Ot+@Ñ

p-�8�@�©B[ghi]P���(D���Ð{�=���{ZJ�0�Y��(Z PAHs

N���!p1@@r]�#	
���{ZJ�I�YZ h/1T� B[a]P ��=��

ø��0 

� 5-4-2� B[ghi]P���� B[k]F B[a]P��� 

�� �����	 
����	 

H14 

B[k]F� Y�0.63X�0.06 �r�0.98) 

B[a]P� Y�0.74X�0.06 �r�0.98� 

Y�0.46X�0.04 �r�0.97) 

Y�0.79X�0.14 �r�0.97) 

H15 

B[k]F� Y�0.61X�0.036 �r�0.98) 

B[a]P� Y�0.88X�0.067 �r�0.97) 

Y�0.42X�0.006 �r�0.95) 

Y�0.71X�0.046 �r�0.94) 

H16 

B[k]F� Y�0.68X�0.045 �r�0.94) 

B[a]P� Y�0.89X�0.058 �r�0.96) 

Y�0.44X�0.017 �r�0.93) 

Y�0.67X�0.026 �r�0.86� 

H17 

B[k]F� Y�0.51X�0.023 �r�0.97) 

B[a]P� Y�0.61X�0.008 �r�0.94) 

Y�0.34X�0.045 �r�0.91) 

Y�0.53X�0.003 �r�0.82) 

H18 

B[k]F� Y�0.47X�0.011 �r�0.87) 

B[a]P� Y�0.59X�0.029 �r�0.89)     

Y�0.31X�0.035 �r�0.97)  

Y�0.59X�0.054 �r�0.96) 

H19 

B[k]F� Y�0.43X�0.002 �r�0.97) 

B[a]P� Y�0.38X�0.026 �r�0.89)     

Y�0.30X�0.035 �r�0.96)  

Y�0.52X�0.054 �r�0.93) 

 

��� �� ��� ���

B[k]F 0.14 �	
�� 0.011 
���� 1.1

������ B[a]P 0.15 �	
�� 0.011 
���� 0.76

B[ghi]P 0.32 ��� 0.025 
���� 2.5

B[k]F 0.37 ��� 0.097 ���� 0.81

!����� B[a]P 0.52 ��" 0.059 #$%&' 1.4

B[ghi]P 1.00 ��" 0.22 ���� 2.6

() ($
*+��

����
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· 5-4-1�#¶Ó� B[a]P*�:;-��0
þ�� ²#¶�¤B ¤Ñ�t��_0

_+;YZ¦§�	�+,#¶(%&ó�YZ��ÆÖ·�mþ� >?©F?�t�*

�:;1BO-�8_0\�ù�_�@� >?�@=� µÍ� ¢£�Õ�(9:;

���©|(
�0 

F?1 ×Ø�Ù±çIJ-s=_����#¶	 ¢+;7�t 0.1�0.3ng/m
3�:;

»¼(�ZJ Q�hi#�§	�»¼;�=(BOY8_0B[a]P *�:;1 `ab

cdfg.hi��7/�hi#�§t�BO�yÃ(zZJ�-�8�O�@� hi

� y(øJ�=���{ZJ�0 

 

 

 

 

 

 

 

 

 

 

 

· 5-4-1� #¶Ó� B[a]P*�:;ç¤B�ç¤Ñ��*N 19+;� 

 

*N 14 +;YZ£+;^	 êE(PMZJ�O_ 8 #¶�*�Ê� ³´ËÌ  

µÍ� ÏÐ ¢£�Õ�©M}��©îÚ IC©IJ�	� B[a]P*�:;��-· 5-4-2

���0>?�:;me1²+;	~�©|(����=_( F?�@=�1+;�7

8�VZ�O(BO=xy��8_0F?�hi#�§�*�Ê� ³´ËÌ  µÍ� 

ÏÐ ¢£�Õ��	1 `abcdg.hi�Q^8_*N 15+;h½ hi��*N

14+;�:;ó'-Ä+;im8�=�0 

 

 

 

 

 

 

 

 

 

 

 

 

· 5-4-2� £PêE#¶	� B[a]P*�:;�� 
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� >?çF?+,�?�Ó�L#¶ B[a]P *�:;-· 5-4-3 ���0
þ��?�Ó�

¤B ¤Ñ�t��_0��-$rç�?��>? F?�t>�� B[a]P:;1 >? 

F?�t*��*�;����8�=�0 

 

 

 

 

 

 

 

 

 

 

· 5-4-3� ?�Ó� B[a]P*�:;ç¤B�ç¤Ñ��*N 19+;� 

 

`abcdg.hi#�§ntÓ� ?�Ó B[a]P *�:;��-· 5-4-4 ���0h

i#�§	1 hi�Q��*N 14+;���-qr?�� B[a]P:;»¼(��	
�

( hi(�QpJ_*N 15+;h½ ��-qr?�	�»¼(~�ê��-�� r

�Ü�1��=�+;t
�0C���
�U�(�{ZJ�( `abcdf�&'(

Ñp-�8�=�I�t������{ZJ�0 

hi#�t	1 hi#�7�tmeÏ(Ñp- `abcdf�7�&'@7Au�

¦VWX�&'(¼�=��{ZJ�0 

 

 

 

 

 

 

 

 

 

· 5-4-4� ?�Ó B[a]P*�:;�� 
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� `abcdf7�&ÓpJ�������TU�����	
�±î�íî(EC)�

B[a]P�!p-· 5-4-5���0>?+,�@=�  EC� B[a]P���]ZY�!p1z

ZJ�=( F?+,�@=�1 EC � B[a]P ���06�D!!p(�ZJ_0H14 +

;YZ�+,�@=�I�©|1*���8�=�0 

*N 14+;YZ 19+;^	�²+; #¶Ä�D!!p-��� II	t>?�0

6�D!!p1NRZJ�Y8_0F?	1`abcdhi#�t	7=D!-��#¶

(ï- hi#�§	1êE�(D!YZtJ��b3(ï-�ZJ_0��H�@=�

1 %efht�VWX(ÙÚ�©u�&'-=M<�=�	1�=Y��{ZJ�0 

 

 

 

 

 

 

 

 

 

 

 

 

 

· 5-4-5� ±î�íî� B[a]P�!p 

 

¤/� *N 14 +;YZ£+;^	�êE(PM�.þJ_ 8 #¶�*�Ê� ³´

ËÌ  µÍ� ÏÐ ¢£�Õ�©M}��©îÚ IC©IJ�	�©PAHs N��L'

*�����-· 5-4-6�©hi#�§ntÓ�*�����-· 5-4-7���0 

£+;1 >?�@=�1�+;�*�ãÝd	
� F?�@=�1�+;7�Ti

�*N 17+;�*�;��-��_0 

 

 

 

 

 

 

 

 

 

 

 

· 5-4-6� *N 14+;YZ� PAHP*������L'� 
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� hi#�§nt	�M���� >?� PAHs*�:;1 *N 17+;�hi#�§	

Ð��_( L'	���hi#�§t�t�^<Y�»¼©|�
��õþJ�0 

F?	1 *N 14+;�hi#�§nt� PAHs:;y1 0.3 ng/m
3h�
8_( *

N 15+`abcdfg.hi/ ~�*�;�:;��� hi� y(/Y({_0*
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6� ������	
���
�� 

� _+,1 &� 56+�·!"� 1� 3� 2�("¡ ¤¥ ¢£ �� � ³´  

µ)�)*+,����QpJ_0I�Õ? ·!"	1 SPM��L�'(¬?���9�

*���+� 2%st�( 100 �g/m
3hi	
�I� Y��*��( 100 �g/m

3-�{�

�( 2�h�£P��=I�0)�'NØ(OþR�T- 10%�/-����=_0 

� u�_R+,1 ��-ÒBÍ ÐÑÍ���ÁÂ��N��ø-.= VWX`b�

YZ²VWX�}~Ø-�Ó���?��$Ã(À�ZJ_0I�+,1u�/ §ï�

)(-�{� *N±+;(1+;)�1øÚ�+,)Ã(�= +,�#¶ít�K�L-

ÆÇ�BÏ�Ð{_0 

� I�� SPM19Y8_:;(�[�i(�QR øÚ	1�L�'�'NØ1 90%-

�{�^	��8_0u�_R 19+;^	�+,xy1 :;(9=Õ?YZ:;(i(

8_øÚ�*�^	�+��FG��� IJ-�ø��I��1BO�6,(
���

{ZJ_0II	1 IJ^	� 1�19+;�xy-�ø� !"#$� SPMjk��=

� u�QR<����=��µ�_0 

 

6.1� SPM������	 

19+;^	� SPM�²Õ³´xy(2%st�)- � 6-1-1���_0I��1 ²��

�LêEH(�KH+%&H)��-*�	��_( øÚ^	�:;Ti1��Y8_0Æ

	t·!"1��	 "¡	1 160 �g/m
3YZ 63 �g/m

3�i(8_0L����1 160("

¡)�72(¬­) �g/m
3YZ 65(¤¥)�48(¬­) �g/m

3�Ti� ·!"�¦�#���y(Ñ

p-�8_0 

 

��� ��� ��� 	
� ��
 ��� ��� ��� ��� ��� ��

H1 154 150 123 139 94 92 117 72 107 72 106

2 159 155 136 140 116 94 125 76 125 79 116

3 160 153 148 144 115 90 130 77 117 77 117

4 149 150 125 133 102 100 142 76 122 89 114

5 126 143 118 116 92 89 129 70 101 72 102

6 129 135 119 122 88 85 114 69 97 75 99

7 133 137 110 114 99 87 111 64 88 79 96

8 117 126 110 100 90 84 113 63 85 70 92

9 123 124 109 105 95 86 116 64 89 77 95

10 126 127 107 107 94 85 113 55 84 75 92

11 91 86 82 81 69 62 81 46 68 61 70

12 94 96 82 86 79 82 101 59 76 71 81

13 96 97 85 88 85 72 91 49 62 73 76

14 95 95 84 87 79 69 88 56 67 66 76

15 81 85 72 75 68 69 83 50 56 63 68

16 69 80 66 65 69 66 70 48 55 58 63

17 71 79 70 70 72 62 69 50 67 69 66

18 71 74 71 76 63 65 73 54 64 67 67

19 63 65 64 63 58 57 64 48 52 62 58

�� 111 114 99 101 86 79 102 60 83 71 87

� 6-1-1� ²����*���+� 2%st���� 
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� ¦$ +*��1 2%st��7/��ë	1�Y8_( ]ZY�Ti�_0· 6-1-1

�vm���-��_( 19+;^	�mn��.X1 2%st�1-5.6
"¡��-1.2
°

±���g/m
3

/+� ¡� +*��1-1.7
"¡��-0.6
¦§���g/m
3

/+� ¡�
� *Nº

?�:;(9=·!"	Ti���(BOY8_0 

�@ +,�QúÕ ·!"� SPM1º>�ºF�:;Åbå(
� +,1I�Õ?

-/ê	GH��O_0· 6-1-2�*Nº?
1�5+;��øÚ
15�19+;��² 5+��

.*��-��_0*��1²��LêEH�.*��-�-*�� pZ� 5+��*

�-bR_0u�xy ·!"	1*Nº?�zZJ_ 11 12.�BO�Åbå(Ñp-

�� øÚ	1 7.�Åbå(D���BO-�8�=_0vm�y-0�Ìß	��_

( 12.�y1·!"�®¯	Q�BO- "¡	1 46 �g/m
3�aê�0S!"<¬­ 

°±t*�� 12 .�y(BO- u��1 29
ª«��16
¦§ °±���g/m
3�¦�.7

�BOY8_0�

� I�7/� SPM�²Õ³´xyYZ1 øÚ^	�+*��< 2%st�(i(8_U

��ºF���=:;Ti-�Ã�I�(	O_0 
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_+,	1 ��-ÒBÍ�ÐÑÍ���ÁÂ��=�( vm��( SPM�Dú��0

II	1I��-��:;��_0�

� · 6-2-1�+,#¶-��_06+;^	1+,�1·!"��ZJ�=_( �ÇH�

M	1�- ÑE§
"¡���u�/1#
23#��t+,��{�I�(QR	
8_0

IJZ�+,#¶1u�/!"L���(� øÚ	1�É°tqR_+,��8_( 

·!"�/1#-s=_�ÇH���
¢£� óôr
�� � ª« ¬­���ÇH�

/1#-¸��+,���=/¶	1 6 +;^	�øÚ�	)���=_0^_qrs

q1 7����`abcdfg.hi��þ��+,-�Q�_( IJZ�+,#¶1

�ÇH
·!"��hi#�§��8_0 
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· 6-2-2� 19+;^	��K�L+,�@M�LêE#¶���:;���-��_0

II	��:;1 ØÙÜÝ�Þ�ßÇ�ÜÝ	�� 5��ÁÂ�_À½�/):;�9

=Í-b=_0^_+,#¶-�ÇH-¦�#¶�4	���_( F?��ÇH	1I

J^	-4.1 �g/m
3

/+	Ti��=_0I�.X1 · 6-1-1�·!"� 2%st��{- F

?+,1:;(9=?��ú_8�=_0¦$ �ÇHht�.X-1.9 �g/m
3

/+tS!"

<�É°� 2%st��©O�{- F?�+,xy1²Õ³´�+��-7-5���

=_078�F?+,xy��ø1 SPM:;(IJ^	Ti��O_U�-í]��/

{	0b	
���{ZJ_0�

¦$ >?1I�7/�Ti©|1zZJ�Y8_0F?�1Ã��/1#
23#��

	:;(9=ÑtzZJ ²+;�¤9��¤T��y(ÑpY8_0I�7/�QR1

²Õ³´xyYZ1	ZJ� >?+,YZ15_�á7(NOÓ����÷(
8_0 

^_·Æ� qrsq+,�@M�L#¶���:;�?�*��
�� 12���-��

_0SPM <�K�L���:;(i(8_ 14 +;h½�+,	
8_( IJZ�:;

· 6-2-2� +*��� 2%st�����²��LêEH�*� �g/m
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6.3� �������� 

� *N±+YZ6VWX×7ëì�%ë
�Ã�7�VWX}~Ø��Exy-7a��=

�0VWX`b����1 *N 2+h½*�	
8_( *N 14+;�7a�YZ �

|
���������=�y�g{�=�0�4.6�-�÷�K����
���=�1 

*N 3+^	1ÒB��	�
�-.8�=�Y8_( ��(Ài������÷-�

F�� *N 4+;h½1
���7/��8�=�0II	1 }¶�_R�*N±+

;YZ 3+;^	�ÒB����=�tK����
�-.8� �Z�VWX}~��

���=�ù��0 
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-uJ×J· 6-3-1�· 6-3-2���0ÒB��	�T�VWX1qr��ê�×ã��	


�( K���<%efúËt�E�;h��ÙÚ� ��(Ài������÷h�

�
�pJ�=�0^_ +�78�T_�VWX(BO-m3� �|
� ����

� ����=�1~�ê�
�pJ�=�=0%efúË�}~Ø1+;è��me(

BO-ÀhÁ	
�0À]H�tï- Q�F?�`b�	��	 "�-ÅR�I�(

ï=0I/�_����� Îvw�VWX(ÙÚ��Y VWX��N`b����÷

�ö�(
���÷t
�0 

��

���

���

���

���

����

	� � 
 � � � � � 
 �� �� �� �
 �� �� �� �� �� �


����

����

�����

���

����

 !"#

$%&#'

()

 

· 6-3-1� >?�ÒB���VWX}~Ø�L+,#¶�*�� 

����



� � � � � � � � � � � � � � � � �  

 

��

���

���

���

���

����

	� � 
 � � � � � 
 �� �� �� �
 �� �� �� �� �� �


����

����

�����

���

����

 !"#

$%&#'

()

 

· 6-3-2� F?�ÒB���VWX}~Ø�L+,#¶�*�� 

 

�2�ÐÑ�� 
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*N±+;YZ*N 19+;^	¾P��+,�.þJ_�#¶�³´  µ ¥" �¬ 

����@M�ÐÑ��:;�vm�}~Ø�QR-· 6-3-5���6 

>?�ÐÑ����=�1 *N 14+;^	u�:;(9-�JVK����}~(B

O-��!p(zZJ_0^_ :;(»¼���É�%ef�}~1ÐB��=�0�

Y� ̀ abcdfg.hi
�hi(.þJ_ 15+;h½1 ��:;(i(8_��

	t%efYZ�}~�©|(zZJ�Y8_0 

^_F?��=�1 ÐÑ��:;�9T�YYþZ�%ef<K���YZ�}~1

>?�1Ã��~��E	
8_0�$ hi/1%efYZ�}~1]ZY�Ñp-�
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6.4� Positive Matrix Factorization��������  

� �P^	��µ��O_7/� !"#��@M�������e:1 >?�F?	

1BO-Ã��08@1 IJ^	�+,�@=� �K�L+,	1¤ï	 24N� q

rsq+,	1 13N�-4à����� u�xyYZ>?@7AF?�@M�����

��9:;3�1 uJ×J23456��÷3@7AC���BC�DE3(!~��

=������O_0II	1 !"#��@M������:;�¬?��ßã�9-

�X��U�� u�#�y-]ZY���I�-ì��� Positive Matrix Factorization 

(PMF)Ã-b=�N�:;�me���:Ó-À�_0PMFÃ1 ���ø���	
� 

ïN��meUîYZ=-�Y� �b�����-:Ó��;
4`d	
�0:Óp

J_����Çß<âd���[\.=��áì��I�	 u����úË-�µ��

I�(	O ²��(�ê��a��}~���	¶��áì��I�	 u����¬

?��ßã�9-�µ��I�(��	
�0II	1 �K�L	.þJ_ 19+��*

N±+;YZ 19 +;��ïN��4à����xyYZ PMF Ã�78�N�:;�m

e��-:Ó� u�¬?ßã�9��=��µ�_0�$ qrsq+,1 6+��+

,	
�_R ¬?ßã�9-�µ���1*Z�=0uI	 qrsq+,�xy��

=�1 ̀ abcdf�g.hi-.8�=�#¶�hi#�§��.8�=�=#¶�h

i#�t��· 6-2-1�÷��#�y�áì���µ�_0 
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�����������

�ø��?�1 *N±+;�1+;�YZ 19+;��_0�ø��N�1 19+�¾

P��êEpJ_ 16 N��OC EC Na Mg Al Cl Ca V Mn K
+ NH

4

+ NO
3

– 

SO
4

2– B[k]F B[a]P B[ghi]P���_0�@ �>��êE�_N��Na � Na
+ Cl �

Cl
–���1 :;(9=$�xy-çb�_019 +��+,�@=�	ZJ_`b��

�í1 � 20000	
8_0PMFÃ	1 
ZY�R:Ó����í-?E���U(


�0�K�� :Ó����í-Ð<��4`d�
�1^�1�-�� u��;-�

� Q��PMFÃ�78�ÓopJ����1Ñp-��0IJ��{ ��:Ó-!�"

�_S� Q��VZ�O(Ñp=~� 4`d�@A÷(9=�ñòpJ�0^_ :Ó

pJ_���Çß<âdYZ u����úË-�����B	O�I�t�U	
�0

pZ� ���Çß<âd�u�}~���%ë��78� GêpJ_²N�:;(*

j��øpJ�I�t�U	
�0II	1 :Ó����í- 3YZ 8��	m3p�

��ø-.= �F��¶-�F� ��í- 6 �?E�_0:ÓpJ_ 6 ����

�AF1~AF6���Çß<âd- ����D�}	� 6-4-1 ���0^_ ²����B

-hi���0 
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AF11 NH
4

+ SO
4

2–-�������	 T��dß­âß�æåâ`�-qr��N

�9T�æåÄ�4àÉÊ��úË��meUî-������BpJ�0^_ V K 

EC OC ��t[\-a���=�I�YZ �|
�<	â`â3
����VWX�

úË��meUîtq^J�=���µpJ�0 

AF2 1 ï�ðñòí3óîN�

�B[k]F B[a]P B[ghi]P�@7A EC 

OC -�������	 %ef��

�
�àVWX�úË��meUî-

������BpJ�0 

AF3 1 NO
3

–-�������	 

T�Þâßãâß�äåâ`�-qr

��N�9T�äåÄ�4àÉÊ��

úË��meUî-������Bp

J�0 

AF41 Al Ca-�������	 

��<qr�C���VWX�úË�

�meUî-������BpJ�0 

AF51 Cl-�������	 T

�åÇÌâ9�ã3�â`�-qr�

�N�9T�ã3Ä�4àÉÊ ã3

� 6-4-1� �K�L�@M����Çß<âd

AF1 AF2 AF3 AF4 AF5 AF6

OC 0.24 0.38 0.09 0.25 0.00 0.04

EC 0.34 0.44 0.08 0.11 0.02 0.00

Na 0.00 0.00 0.03 0.00 0.08 0.89

Mg 0.00 0.00 0.00 0.15 0.06 0.78

Al 0.00 0.00 0.00 0.95 0.03 0.02

Cl 0.00 0.01 0.00 0.01 0.88 0.09

K 0.40 0.26 0.13 0.07 0.00 0.13

Ca 0.00 0.00 0.00 0.86 0.07 0.07

V 0.58 0.04 0.00 0.25 0.00 0.13

Mn 0.13 0.20 0.11 0.42 0.01 0.13

NH
4

+

0.70 0.11 0.17 0.00 0.02 0.00

NO
3

–

0.00 0.00 0.79 0.12 0.00 0.09

SO
4

–

0.84 0.00 0.00 0.06 0.00 0.11

B[k]F 0.00 1.00 0.00 0.00 0.00 0.00

B[a]P 0.00 1.00 0.00 0.00 0.00 0.00

B[ghi]P 0.00 1.00 0.00 0.00 0.00 0.00
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sE�.234 

 

(5) Et./��S(T�p<�0
4���uvm"!N!��wx234 
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(7) ��N����~ 10�����>t()����U!���234�������
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�	 1-1³ �R+´������ �	 1-2³ BF�µ¶·¸ 

����



 PCI 
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(1) PCI �R+´��¹º»g¼()½uz¾¿À�pÁÂ:��Ã!�£ÄN PM2.5

�R+´�:Å��ÆÇÈÉÊËÌ:Å3 PM2.5�R+´����!ÍÎuÏÐ_

m"!3
1�4����	 1-3�Ñ2�V��R+iRyÒ(f�Ó�,c�Ô�/�

�hR+:��_m
�R+iRyÒ(f� 12Õ� 10�mÖ(TgRd)/�� 12

Õ� 2.5��mÖ(TgRd)/��'()*(+,-./�� 3��:Å34#$��

�m×m 2a�b,cRd(eR:�Rfg(>234 
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ät�åkæçè�éêH�.)�,-./�ë.»��C6�"!3pq�lm�

ìí�N!�:GH�.b�+:�E�.�îïN!u�ðqñò3�#$uóm

3�:ÛÜ234'()*(+,-./��ôõ3ö��hiÖ�÷ø�T¿:Å

3pq�*.?�.:�;M�UùN!4 
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1) ýþ����°�åk����ÏÐ	(�� 12 
�)�ýþ����°�åk���

�
���2001. 

�	 1-3³ PCI�R+´����

����



2 ���� 

2.1� ������	 

(1) ����� 

�������� 20���	�� 50%�
��� 24�48 
����	������

0.002mg �
������

���������������������
����

�������������
����� �����
���������!"��� 

#$��������
�%&'����()* 5+�������������,�

-./�)������0�����1�2��� !�"#34��5��1$%�&

���'����67�� 

 

(2) (��89 

�����)*+:;<=1�>?,-�2@./A01�(���g/m
3

�23�45

�� 

   ./A01�(� = (We – Ws) ÷ V × 10
3 

   �5� We 6#$������� [mg] 

    Ws 6#$������� [mg] 

    V 6;<;1� [m
3

] 

 

2.2� 
��
��	 

(1) �789 

-./�)����� 1/4(B: 12.6cm
2

)�C@9��-.D)�;E<=A�FGH�

�I4��JKLMN�>?./@A�� 1mlOBP./@A�� 0.5mlCQ����D?

��3?�EFRST�>?./@A�� 20ml�BP./@A�� 10mlCQ� 15U�G

HIJ9����?>V5EFRST 3ml �WX��3?�K ml �YLJ9�M�NW

0��OTP PTFEZ)�[)��(QR 0.2�m�SR 13mm)�\]���^_��^��

J9�M��U`@A����U`@A;�TaU) 5bU(Na
�ONH

4

+

�K
+

�Mg
2+

�Ca
2+

c�

VaU) 3bU(Cl
−

�NO
3

−

�SO
4

2−

)��aU)*�dHe(/W�2@����� 

X�Yfb
�gbUhZ(�[\�5i]��OP1;<��163m
3 

(28.3l/min × 60min 

× 24h × 4day)���jk@Alm�P1(�n8����^o_!� 3`���X9pq

��lm� 10`�����pq������4?�a 2-1����� 

 

 

 

 

 

 

 

 

 

 

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
–

NO
3

–

SO
4

2–

����� 0.03 0.03 0.01 0.02 0.01 0.04 0.1 0.07

����� 0.008 0.009 0.003 0.005 0.004 0.01 0.04 0.02

	
�: μg/m
3

�

a 2-1r TbPbU���pq��X9pq�c�789c

�����



(2) defd 

jk��@AcPM(2.5-10)���� 2/3�PM2.5���� 1/4c��ST 10ml�CQ� 20

U�GHIJ9��g5ST 3ml �WX��OTP PTFE Z)�()��cQR 0.2�m�

SR 13mmc�\]���^_��^����^���7��J9M�K ml�NW0��

��J9�M�U`�h���U`@A;�TaU) 5bUcNa
+

�NH
4

+

�K
+

�Mg
2+

�Ca
2+

c

+:VaU) 3bUcCl
-

�NO
3

-

�SO
4

2-

c��aU)*�dHe(/W�2@����� 

r X�Yfb
�gbUhZ(�[\� 5 i]���P1;<��sij�� 1 it�2

it�4it+: 5it�u%� 57.6m
3

cvU 20k� 2w�jkc�3it�u%� 86.4m
3

cvU 20k� 3w�jkc���jk@Alm�P1(�n8����^o_!� 3`�

��X9pq��lm� 10`�����pq���������a 2-2>?a 2-5���

�� 

  

 

 

 

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
–

NO
3

–

SO
4

2–

����� 0.003 0.01 0.02 0.008 0.005 0.002 0.009 0.02

����� 0.0009 0.003 0.005 0.002 0.001 0.0006 0.003 0.005

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
–

NO
3

–

SO
4

2–

����� 0.002 0.007 0.01 0.005 0.003 0.001 0.006 0.01

����� 0.0006 0.002 0.003 0.002 0.0009 0.0004 0.002 0.003

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
–

NO
3

–

SO
4

2–

����� 0.008 0.03 0.04 0.02 0.01 0.005 0.02 0.04

����� 0.002 0.008 0.01 0.006 0.004 0.002 0.007 0.01

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
–

NO
3

–

SO
4

2–

����� 0.005 0.02 0.03 0.01 0.008 0.003 0.02 0.03

����� 0.002 0.005 0.008 0.004 0.002 0.001 0.005 0.008

	
�: μg/m
3

�

	
�: μg/m
3

�

	
�: μg/m
3

�

	
�: μg/m
3

�

a 2-2r TbPbU���pq��X9pq�cPM(2.5-10)�j�lmnoc 

a 2-3r TbPbU���pq��X9pq�cPM(2.5-10)�j�pc 

a 2-4r TbPbU���pq��X9pq�cPM2.5�j�lmnoc 

a 2-5r TbPbU���pq��X9pq�cPM2.5�j�pc 

�����



2.3� ��
��	 

c1c �789 

qxbU�U`��CHNyMzM�2�rUsU`W�67��{|�����Ut��

�}qx(OC)� 1/8�uqx(TC)� 1/8 �@A�~0�U`�60�vxAqx(EC)� TC

>? OC �!<0�45��OC �]���He w�1p�Us�� 600��2�U`xy

�67��,��uqx�]�� O
2
-He w�1p�950��zu{|�2�U`xy�6

7��qxbU�X9pq��a 2-6����� 

 

���: μg/m
3

�

���	(OC) 
	��	(EC)

0.02 0.2

0.2 0.4

�


�

 

c2c defd 

r qxbU�U`���789�lm� CHN yMzM�2�rUsU`W�67��j

k�����UtcPM(2.5-10)� 1/6FGH�PM2.5� 1/8FGHc���}qx(OC)�2

:uqx(TC)�U`�60�vxAqx(EC)� TC >? OC �!<0�45��U`xy

��789�lm����qxbU�X9pq��a 2-7����� 

 

���: μg/m
3

�

�� �	
�(OC) ��

�(EC)

���� 0.3 0.4

� 0.2 0.3

���� 0.3 0.3

� 0.2 0.2

���� 0.1 0.3

� 0.09 0.2

���� 0.08 0.6

� 0.05 0.4

��
�����

��
����������

��
�����

��
����������

 

 

 

2.4� ������
��	 

}~��bU�U`�����(r;P/Y)U`W�27�������w��/��

���}������� JRR-3(9� 20MW)�~�1����&�(PN-3)��~���U`

��r;P/�����@A��b��<����P��>?�934��Y��*HN

��]��� 

r ���h��@A��jk��-./�)����� 1/4 �C@9���?3��@�

���-.J�[)��������I��s����@A�1���2@����@ 40

������c��3��r;P/�62�10
13

cm
-2

S
-1

c���@A���2@k@9��

a 2-6r qxbU�X9pq�c�789c 

a 2-7r qxbU�X9pq�cdefdc 

�����



������7�����I7��������-.���I���]@A����� 200

������180���Y��*HN��]���	X�YW� VOAlOMnOClONaOCaOBrOTiO

MgOCu� 10vxbU��0����67�� 

  ���()*�^o_!�2:^o�R;<���>?�834�X9pq��a 2-8

����� 

 

�����μ��	
�



V Al Mn Cl Na Ca Br Ti Mg Cu

���� 0.00004 0.005 0.000002 0.02 0.01 0.03 0.0003 0.0008 0.04 0.0008

���� 0.00001 0.0004 0.0005 0.02 0.05 0.06 0.0002 0.002 0.04 0.0008
 

 

 

2.5� �������
��	 

c1c �789 

�V�#$�� 1/2,�� 1/4c�j�BP�>?+:�j�BP� 1/2��j�>?�

1/4c�N �¡¢�£¤��I4�¥*��ZK) 5ml�CQ�15U�GHIJ9���

J9M�*�dH¦��* 13P �k@�§� 10ml ��¨�I4��^��3mL �©�N

 �¡¢�£¤��Uk�����M� N
2
1�p��ª«�,�(¬����H�H.N

1.5ml�­b®���4� HPLC~@A������ �u�¯���67��HPLC�x

y�,���@��7��°8±²³q�Tx���pq���a 2-9����� 

 

  UsF(´ 6Wakosil-PAHs 250 mm×4.6 mmID 

  µ¶�  6��H�H.N6T(85:15,V/V) 1 ml/min 

  F(´�� 640� 

  ·¸I¹(Ex) 6365nm  

º»I¹(Em) 6410nm 

 

 

B[k]F B[a]P B[ghi]P

������� 0.001 0.0004 0.003

	��� 0.0008 0.0004 0.0008

	��� 0.004 0.002 0.01


��: ng/m
3




 

 

c2c defd 

�V�#$�� 1/4�N �¡¢���I4�¥*��ZK) 3ml�CQ�15U�GH

IJ9���¡���3000rpm� 15U�¢�Us����¥*��ZK)¼ 1.5ml�©�

N �¡¢���Uk���¥*��ZK)¼�½
2
1�p�¢��¾¿À����H�H

.N 1.5ml�­b®���4� HPLC~@A������ �u�¯���67��HPLC

a 2-8r }~bU�X9pq� 

a 2-9r °8±²³q�Txc�789c���pq� 

�����



�xy�,���@����°8±²³q�Tx���pq���a 2-10���� 

 

 

 

  �M£F(´ 6Wakosil-PAHs¤[F(´ 30 mm�4.6 mmID 

UsF(´ 6Wakosil-PAHs 250 mm×4.6 mmID 

  µ¶�  6��H�H.N6T(85:15,V/V) 1 ml/min 

  F(´�� 640� 

  ·¸I¹(Ex) 6365nm  

º»I¹(Em) 6410nm 

 

 

B[k]F B[a]P B[ghi]P

������ 0.03 0.02 0.08

��� 0.02 0.01 0.05

	
�: ng/m
3

�

 

 

 

 

a 2-10r °8±²³q�Txcdefdc���pq� 

�����



3 ���	
��
���� 

�3-1������	�
��
�19� 7�30�� 8� 3��

��� �� ��� 	�
 ��� ���� 
�� ��� ��� ��� �� ��� ��� ��� ��� � !��

SO
2
(ppb) 3.3 4.8 6.4

�
0.7 1.1 0.4 8.7 3.6 0.5 3.7

�
0.2 3.5 0.8

�
4.0

Ox(ppb) 22.8 14.0 15.2 15.7 23.8 17.5 23.0
�

16.3 19.0 17.5 22.2 41.0 28.2 31.3 21.1 23.9

NO(ppb) 5.6 8.4 12.0 11.1 2.9 2.4 1.5 3.2 4.6 0.3 0.5 5.2 1.2 1.4 2.9 "# 6.3

NO
2
(ppb) 14.9 18.1 22.3 19.4 14.8 16.5 11.9 13.4 10.9 2.6 6.4 15.1 15.2 5.1 12.4 "# 15.8

SPM(μg/m
3

) 33.3 31.4 28.7 25.1 28.9 25.9 27.4 26.9 32.3 27.0 23.1 42.1 41.0 14.5 20.7 20.9 34.0

��(m/s) 1.9 3.6 3.5 2.4 2.8 4.4 2.7 3.1 3.4 3.4 1.9 1.1 1.6 2.8 0.9 1.5 2.0

��(�) 25.0
�

25.5 26.0 26.5 26.6 24.7
�

25.5 24.8 24.7 24.3
�

24.9
� �

26.3

��(�) 74.8
�

81.7 82.6 72.9 73.2 78.4
�

81.3 86.0 78.6 79.2
�

65.0
� �

82.2

N 6 1 1 4 0 5 0 0 1 7 2 1 5 1 0 0 2

NNE 2 4 6 10 1 2 4 0 1 10 3 8 0 3 1 0 4

NE 8 5 7 8 3 0 5 0 9 4 6 3 3 7 0 3 5

ENE 7 10 10 3 1 6 3 0 9 3 8 1 2 3 11 6 7

E 2 3 2 0 10 5 7 1 3 1 3 3 33 7 6 7 3

ESE 0 1 1 2 6 4 9 8 6 3 11 3 10 2 0 22 9

SE 0 6 1 7 6 3 7 12 16 3 7 7 5 4 2 9 11

SSE 0 2 10 12 4 5 4 10 12 6 8 15 10 2 1 0 8

S 8 1 28 39 16 40 27 15 24 45 15 16 1 6 1 4 7

SSW 30 10 24 10 38 21 10 5 10 6 16 7 2 5 2 0 8

SW 19 47 4 0 5 1 5 7 2 0 9 2 3 13 5 0 2

WSW 5 6 1 0 1 0 1 7 0 0 0 2 0 29 14 3 2

W 2 0 0 0 1 1 3 2 0 1 1 1 1 10 21 7 3

WNW 2 0 0 0 1 1 1 9 3 1 0 5 2 2 11 6 4

NW 1 0 0 1 1 1 2 10 0 1 0 7 7 1 4 1 5

NNW 3 0 1 0 0 1 2 9 0 3 1 3 6 1 0 0 8

C 2 0 0 0 1 0 6 1 0 2 6 12 5 2 16 28 8

	 97 96 96 96 95 96 96 96 96 96 96 96 95 98 95 96 96

�3-2������	����
�19�11�26��11�30��

��� �� ��� 	�
 ��� ���� 
�� ��� ��� ��� �� ��� ��� ��� ��� � !��

SO
2
(ppb) 0.7 7.7 5.0

�
1.6 1.9 1.9 2.2 5.3 1.9 2.1

�
2.4 4.6 1.5

�
3.8

Ox(ppb) 9.1 8.7 10.3 7.2 9.5 14.1 9.9 � 11.0 21.5 13.7 13.7 18.2 16.6 12.0 17.8 16.6

NO(ppb) 26.4 27.0 25.2 32.2 32.4 27.2 15.7 33.7 20.1 2.7 19.8 11.6 19.8 11.1 19.7 "# 10.7

NO
2
(ppb) 34.2 37.3 42.1 39.8 37.4 31.6 24.3 34.1 34.3 16.1 24.3 22.5 21.8 18.2 25.6 14.9 24.4

SPM(μg/m
3

) 28.3 31.2 29.2 32.9 33.8 28.1 40.4 33.7 42.9 37.2 36.8 32.4 25.9 16.6 27.5 19.1 29.0

��(m/s) 1.3 4.2 2.6 2.6 1.6 2.7 1.7 2.3 3.8 3.4 1.0 0.6 1.7 1.9 0.6 1.7 2.3

��(�) 11.4
�

11.5 11.2 11.1 10.7 9.2
�

11.5 10.9 9.6 8.1
�

5.5
� �

12.9

��(�) 50.6
�

55.0 63.2 51.3 57.0 58.5
�

64.1 73.6 64.9 60.8
�

70.1
� �

63.7

N 12 11 14 25 2 15 14 27 22 11 11 6 3 3 1 1 8

NNE 46 36 11 18 7 6 10 8 19 19 21 6 3 14 1 0 12

NE 8 24 14 4 52 2 12 4 25 4 8 4 2 14 2 1 25

ENE 11 8 7 3 2 4 4 2 10 0 9 3 5 13 9 11 8

E 0 2 0 0 3 2 5 1 1 2 3 2 1 22 21 15 1

ESE 0 0 1 0 2 1 2 0 0 0 4 5 1 8 6 11 0

SE 0 4 0 2 0 0 4 0 4 0 2 1 2 1 1 1 0

SSE 1 1 0 0 0 0 0 0 7 1 1 2 2 1 3 0 0

S 0 0 0 2 2 0 2 0 3 1 1 2 0 5 0 0 0

SSW 0 0 0 0 1 2 1 0 0 0 1 1 3 2 1 1 0

SW 0 2 0 0 0 1 0 0 0 2 2 0 1 3 4 1 1

WSW 2 3 2 0 0 0 1 1 1 0 0 1 1 4 2 3 9

W 2 1 2 0 0 2 2 1 1 2 5 0 2 2 9 13 8

WNW 0 1 3 1 6 3 7 3 1 9 9 7 7 1 6 23 12

NW 1 0 3 9 5 15 11 14 0 36 12 18 36 1 0 11 4

NNW 4 3 35 32 4 43 16 30 2 8 4 9 20 3 0 2 4

C 10 0 3 0 10 0 5 5 0 1 3 29 7 0 30 2 4

� 97 96 95 96 96 96 96 96 96 96 96 96 96 97 96 96 96

 

�����



 

�3-3��������	
�
��
��19� 7�30�� 8� 1��

���� ���	 
��
 ���� ���
�

����
����
���

�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
1.1 0.2

�
3.2 2.6

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 25.0 34.2 56.2 10.5 48.1 69.3 79.6 17.3 33.1 8.4 14.0 7.6 10.3

NO
2
(ppb) 30.2 32.3 40.7 29.6 30.6 37.0 43.1 14.4 22.4 21.8 16.3 18.6 20.8

CO(ppm) 0.7
�

0.3 0.4
�

0.4 0.5 0.2 0.3 0.3
�

0.5 0.3

SPM(μg/m
3

) 25.9 25.7 28.5 27.8 26.2 25.8 25.6 22.6 24.5 24.1 31.8 18.9 19.4

��(m/s) � �
0.9 1.1 1.1 1.2 1.9 2.1

�
0.4 1.1 0.6 1.9

��(�) � � �
23.8

� �
23.6

� � � � � �

��(�) � � �
86.7

� �
92.1

� � � � � �

N � �
0 1 3 0 1

2 �
1 2 0 2

NNE � �
0 0 4 2 0

3 �
1 5 4 0

NE � �
1 1 3 10 0

3 �
3 5 12 0

ENE � �
16 4 3 10 0

9 �
1 2 1 4

E � �
5 6 8 7 0

11 �
1 0 0 2

ESE � �
2 1 12 6 1

7 �
0 2 0 2

SE � �
0 10 3 2 0

5 �
0 1 0 3

SSE � �
0 13 2 2 0

4 �
0 1 2 5

S � �
7 1 2 0 0

1 �
0 0 6 3

SSW � �
0 0 2 3 2

0 �
0 2 8 1

SW � �
3 1 0 0 14

1 �
6 0 1 0

WSW � �
4 2 1 0 4

0 �
2 3 0 0

W � �
0 3 0 0 2

0 �
2 6 0 2

WNW � �
0 1 1 0 12

1 �
1 10 0 3

NW � �
0 1 0 0 10

0 �
0 3 0 10

NNW � �
0 0 1 0 2

0 �
1 4 0 9

C � �
10 3 3 6 0 1

�
29 0 14 2

� � �
48 48 48 48 48 48

�
48 46 48 48

�3-4��������	
�
��
��19� 8� 1�� 8� 3��

���� ���	 
��
 ���� ���
�

����
����
���

�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
3.7 0.1

�
14.3 9.5

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 25.5 19.2 29.7 21.7 6.9 6.4 30.0 24.3 27.7 5.5 12.7 13.5 6.7

NO
2
(ppb) 13.9 9.9 16.9 19.8 12.3 7.9 16.3 14.6 18.7 16.7 13.0 17.9 10.6

CO(ppm) 0.5
�

0.6 0.2
�

0.2 0.7 0.3 0.3 0.3
�

0.5 0.2

SPM(μg/m
3

) 29.2 34.3 39.2 43.9 34.0 32.5 32.7 32.1 41.9 33.6 39.0 24.7 30.0

��(m/s) � �
0.9 2.8 3.0 3.4 2.1 4.2

�
0.5 2.1 0.6 2.7

��(�) � � �
28.6

� �
29.5

� � � � � �

��(�) � � �
87.6

� �
83.6

� � � � � �

N � �
0 0 1 0 0 0

�
4 2 0 1

NNE � �
0 0 0 0 0 0

�
7 0 3 0

NE � �
0 0 0 0 0 0

�
14 0 14 0

ENE � �
0 0 0 0 0 0

�
5 0 2 1

E � �
0 0 0 0 0 0

�
1 0 0 2

ESE � �
0 0 0 0 16 0

�
0 0 0 6

SE � �
0 3 0 0 18 0

�
0 3 0 16

SSE � �
4 45 4 0 9 6

�
0 7 0 4

S � �
26 0 27 5 1 14

�
0 11 0 5

SSW � �
11 0 8 42 2 23

�
0 6 8 0

SW � �
6 0 1 1 1 4

�
2 7 10 0

WSW � �
0 0 0 0 0 0

�
0 4 1 0

W � �
0 0 1 0 0 0

�
1 5 0 0

WNW � �
0 0 1 0 0 0

�
0 2 0 0

NW � �
0 0 0 0 0 0

�
0 1 0 9

NNW � �
0 0 1 0 0 0

�
1 0 0 4

C � �
2 0 3 0 1 0

�
13 0 10 0

� � �
49 48 47 48 48 47

�
48 48 48 48
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�

����
����
���

�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
1.6 0.3

�
8.3 4.4

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 18.7 7.1 33.6 11.8 10.2 3.3 10.6 18.2 17.9 8.2 11.1 9.7 10.3

NO
2
(ppb) 13.0 10.2 26.5 26.6 15.5 13.4 20.2 18.2 17.4 13.9 11.2 15.1 11.1

CO(ppm) 0.5
�

0.4 0.4
�

0.2 0.4 0.3 0.3 0.3
�

0.4 0.2

SPM(μg/m
3

) 47.2 49.1 51.7 58.5 48.7 36.5 42.5 48.1 42.1 28.5 74.2 43.9 55.0

��(m/s) � �
1.0 2.2 2.1 3.4 3.2 4.5

�
0.5 1.6 0.7 2.9

��(�) � � �
29.1

� �
29.8

� � � � � �

��(�) � � �
82.4

� �
81.3

� � � � � �

N � �
0 0 19 0 0 0

�
4 4 0 2

NNE � �
0 0 2 0 0 0

�
8 4 2 0

NE � �
0 0 2 0 0 0

�
9 2 12 0

ENE � �
1 0 1 0 2 0

�
8 3 1 0

E � �
1 1 1 0 1 2

�
0 2 0 0

ESE � �
0 0 1 0 53 0

�
0 2 0 1

SE � �
0 13 0 1 13 0

�
0 3 0 2

SSE � �
1 49 3 0 0 2

�
0 7 7 0

S � �
15 0 15 0 0 3

�
0 5 22 7

SSW � �
12 0 2 54 0 40

�
0 10 15 9

SW � �
20 0 3 4 0 8

�
4 5 0 29

WSW � �
2 4 5 1 0 6

�
2 3 0 5

W � �
0 2 5 0 0 7

�
0 1 0 4

WNW � �
0 1 1 2 0 3

�
5 6 0 3

NW � �
0 1 5 0 0 1

�
1 10 0 6

NNW � �
0 0 0 3 1 0

�
2 6 0 2

C � �
20 1 7 7 2 0

�
29 1 13 2

� � �
72 72 72 72 72 72

�
72 74 72 72
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����
����
���

�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
3.0 0.4

�
11.7 5.3

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 28.3 12.1 36.1 24.5 27.6 7.3 21.3 41.1 23 2.4 13.0 12.4 19.4

NO
2
(ppb) 14.5 9.1 21.2 24.9 23.1 14.6 18.3 24.3 23 15.4 14.9 18.5 12.6

CO(ppm) 0.4
�

0.4 0.3
�

0.2 0.6 0.3 0.3 0.3
�

0.5 0.2

SPM(μg/m
3

) 26.4 25.1 28.1 32.9 35.4 24.6 22.4 28.3 40.7 35.0 61.7 35.2 16.0

��(m/s) � �
0.9 2.0 1.6 2.4 3.2 3.0

�
0.8 23 0.7 2.5

��(�) � � �
29.1

� �
29.8

� � � � � �

��(�) � � �
80.8

� �
76.4

� � � � � �

N � �
0 0 4 0 0 0

�
0 23 0 1

NNE � �
0 0 2 0 0 0

�
0 23 1 0

NE � �
0 0 6 0 0 0

�
1 23 2 0

ENE � �
0 1 1 0 2 0

�
1 23 0 0

E � �
0 1 2 0 33 0

�
1 23 0 0

ESE � �
0 1 3 0 13 1

�
5 23 0 0

SE � �
0 11 0 0 0 0

�
4 23 0 0

SSE � �
3 31 4 0 0 0

�
0 23 0 3

S � �
16 0 4 5 0 7

�
1 23 17 2

SSW � �
6 0 4 40 0 24

�
1 23 13 9

SW � �
9 0 4 0 0 11

�
2 23 0 16

WSW � �
8 0 1 0 0 3

�
2 23 0 2

W � �
0 1 3 0 0 2

�
1 23 0 0

WNW � �
0 0 0 0 0 0

�
4 23 0 3

NW � �
0 0 4 0 0 0

�
16 23 0 9

NNW � �
0 0 6 0 0 0

�
8 23 0 1

C � �
5 2 0 3 0 0

�
1 23 15 2

� � �
47 48 48 48 48 48

�
48 23 48 48
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���� ���	 
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 ���� ���
�

����
����
���

�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
2.8 1.0

�
6.2 5.1

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 31.9 13.1 57.0 33.5 45.3 22.6 19.3 42.5 59.3 5.8 14.8 18.5 21.0

NO
2
(ppb) 17.5 15.4 27.0 24.3 31.4 16.6 16.7 22.4 23.7 19.1 16.8 20.2 12.4

CO(ppm) 0.5
�

0.5 0.3
�

0.2 0.5 0.3 0.3 0.3
�

0.5 0.2

SPM(μg/m
3

) 12.7 24.2 25.7 30.7 37.4 22.8 19.2 24.5 32.8 35.0 43.5 22.9 13.0

��(m/s) � �
0.9 2.0 1.4 2.5 3.2 2.7

�
0.5 23 0.5 2.9

��(�) � � �
29.8

� �
30.3

� � � � � �

��(�) � � �
79.8

� �
77.5

� � � � � �

N � �
0 0 6 2 0 2

�
1 23 0 0

NNE � �
0 2 4 2 0 0

�
3 23 0 1

NE � �
0 0 9 1 0 1

�
6 23 2 0

ENE � �
1 0 3 0 0 0

�
5 23 0 0

E � �
0 1 3 0 0 1

�
3 23 1 1

ESE � �
0 0 6 0 39 2

�
3 23 1 1

SE � �
3 12 2 0 8 3

�
3 23 0 0

SSE � �
2 30 6 0 1 4

�
0 23 0 0

S � �
13 0 7 3 0 9

�
0 23 14 2

SSW � �
3 0 0 33 0 15

�
1 23 10 1

SW � �
11 0 0 2 0 4

�
1 23 0 22

WSW � �
8 0 0 1 0 2

�
2 23 0 6

W � �
0 3 0 0 0 2

�
1 23 0 3

WNW � �
0 0 0 0 0 2

�
1 23 0 2

NW � �
0 0 0 0 0 0

�
9 23 0 4

NNW � �
0 0 1 0 0 1

�
4 23 0 4

C � �
8 0 1 4 0 0

�
5 23 20 1

� � �
49 48 48 48 48 48

�
48 23 48 48
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�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
2.9 2.1

�
3.4 5.8

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 83.2 92.5 251.0 88.7 83.2 118.5 118.5 96.6 102.1 27.1 40.4 60.3 27.9

NO
2
(ppb) 50.6 52.5 75.5 57.5 35.3 46.8 49.3 43.3 38.1 22.1 28.1 42.3 28.9

CO(ppm) 1.4
�

1.3 1.1
�

0.9 1.1 0.8 0.7 0.4
�

1.3 0.8

SPM(μg/m
3

) 39.6 43.6 51.0 61.4 44.1 49.9 67.8 70.3 30.2 20.6 44.5 43.2 29.0

��(m/s) � �
0.2 0.8 1.0 0.5 1.1 1.3

�
0.3 1.4 0.4 1.6

��(�) � � �
12.8

� �
13.1

� � � � � �

��(�) � � �
61.9

� �
58.3

� � � � � �

N � �
1 2 9 2 5 2

�
2 7 1 4

NNE � �
1 2 6 3 1 2

�
2 16 10 1

NE � �
3 0 4 4 0 6

�
14 4 11 0

ENE � �
7 0 1 2 0 3

�
4 2 3 1

E � �
2 2 2 0 0 6

�
0 2 0 0

ESE � �
0 1 0 0 3 2

�
0 1 0 1

SE � �
0 1 0 0 0 0

�
0 1 0 0

SSE � �
0 0 0 0 0 1

�
0 1 1 0

S � �
0 0 0 0 0 4

�
0 0 1 1

SSW � �
0 2 0 5 1 3

�
0 0 2 0

SW � �
0 2 2 0 3 1

�
0 1 0 0

WSW � �
0 12 2 2 1 2

�
0 2 0 0

W � �
0 15 2 2 0 4

�
0 0 0 3

WNW � �
0 0 2 2 2 7

�
8 0 0 8

NW � �
0 1 5 2 16 2

�
4 2 0 21

NNW � �
0 0 5 0 10 1

�
1 3 0 7

C � �
34 8 8 24 6 2

�
13 0 19 1

� � �
48 48 48 48 48 48

�
48 42 48 48
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�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
1.4 1.7

�
1.1 3.7

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 16.7 35.9 124.8 20.0 88.6 79.3 55.1 35.5 34.4 16.4 40.1 14.4 8.3

NO
2
(ppb) 28.6 33.6 47.1 33.0 26.9 34.0 32.3 24.1 27.9 19.1 25.8 19.9 18.8

CO(ppm) 0.5
�

0.6 0.4
�

0.4 0.5 0.4 0.3 0.4
�

0.5 0.4

SPM(μg/m
3

) 17.6 19.9 23.2 24.5 32.4 16.9 21.9 18.1 12.0 16.0 33.6 15.5 13.0

��(m/s) � �
1.1 1.5 1.3 1.6 2.6 2.6

�
0.4 1.0 0.8 2.8

��(�) � � �
10.1

� �
10.2

� � � � � �

��(�) � � �
67.9

� �
63.0

� � � � � �

N � �
10 0 10 7 6 1

�
0 6 0 3

NNE � �
7 1 14 9 0 19

�
2 14 2 5

NE � �
7 0 5 12 0 8

�
7 6 23 14

ENE � �
15 2 2 1 0 2

�
5 2 11 14

E � �
7 1 2 0 0 2

�
2 0 0 0

ESE � �
0 0 3 0 0 0

�
0 4 0 0

SE � �
0 0 1 0 0 0

�
0 1 0 0

SSE � �
0 0 0 0 0 0

�
0 1 0 0

S � �
0 0 0 0 0 0

�
0 0 1 1

SSW � �
0 0 0 0 0 0

�
0 1 4 0

SW � �
0 1 0 0 0 0

�
3 2 0 0

WSW � �
0 21 0 0 0 0

�
1 2 0 0

W � �
0 19 0 0 0 0

�
0 2 0 0

WNW � �
0 2 0 0 0 3

�
0 1 0 4

NW � �
0 1 2 1 1 5

�
0 4 0 3

NNW � �
0 0 8 16 30 8

�
0 6 0 4

C � �
3 0 1 2 11 0

�
28 0 7 0

� � �
49 48 48 48 48 48

�
48 52 48 48
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�
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�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
2.1 1.1

�
2.5 3.4

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 44.5 48.4 195.8 67.0 56.9 99.1 69.9 94.8 56.0 20.6 38.8 29.4 14.8

NO
2
(ppb) 29.1 32.7 54.5 42.6 22.3 34.6 33.0 29.9 19.8 20.9 19.5 25.9 16.7

CO(ppm) 1.0
�

1.1 0.9
�

0.9 0.7 0.8 0.4 0.4
�

0.7 0.5

SPM(μg/m
3

) 21.3 26.8 37.5 39.4 39.1 35.6 38.3 45.0 16.3 13.6 28.7 20.6 13.0

��(m/s) � �
0.2 0.7 0.8 0.6 1.4 1.26

�
0.6 1.3 0.5 2.5

��(�) � � �
11.1

� �
12.0

� � � � � �

��(�) � � �
80.2

� �
72.3

� � � � � �

N � �
5 2 9 5 13 3

�
0 4 0 3

NNE � �
0 0 5 2 1 4

�
2 9 12 1

NE � �
0 1 2 1 0 6

�
8 2 18 0

ENE � �
5 2 0 3 0 2

�
3 1 1 1

E � �
3 1 2 0 1 4

�
1 2 0 0

ESE � �
1 3 1 0 15 3

�
0 3 0 0

SE � �
0 3 2 0 1 0

�
0 5 0 2

SSE � �
0 9 3 1 1 2

�
0 5 0 1

S � �
0 2 3 1 0 2

�
0 11 5 0

SSW � �
0 0 4 5 1 2

�
3 4 8 0

SW � �
1 1 5 0 2 2

�
4 4 0 7

WSW � �
2 13 2 0 3 5

�
2 8 0 13

W � �
0 22 3 2 1 10

�
2 5 0 7

WNW � �
0 2 5 2 2 7

�
6 2 0 12

NW � �
0 2 9 7 7 11

�
0 2 0 18

NNW � �
1 0 6 10 19 5

�
1 3 0 6

C � �
54 9 11 33 5 3

�
40 1 28 1

� � �
72 72 72 72 72 71

�
72 71 72 72
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�����
 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
1.8 1.9

�
1.8 3.3

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 88.1 80.6 217.4 81.2 92.2 98.8 60.1 98.1 106.8 13.1 51.1 49.9 14.1

NO
2
(ppb) 36.5 37.3 58.1 43.0 28.1 33.8 36.0 32.3 29.9 20.1 25.9 29.0 17.7

CO(ppm) 1.2
�

1.0 0.9
�

0.7 0.6 0.7 0.5 0.3
�

1.0 0.5

SPM(μg/m
3

) 30.5 30.2 37.5 43.9 54.0 32.7 30.9 47.6 21.3 13.2 27.2 27.8 10.0

��(m/s) � �
0.6 0.8 1.2 0.9 1.9 1.9

�
0.6 1.1 0.5 3.7

��(�) � � �
8.8

� �
9.8

� � � � � �

��(�) � � �
79

� �
72

� � � � � �

N � �
1 0 4 1 5 1

�
0 3 0 0

NNE � �
1 0 3 1 3 2

�
1 15 9 0

NE � �
2 4 4 5 1 6

�
11 6 11 0

ENE � �
6 3 3 6 1 8

�
12 1 1 0

E � �
8 2 0 1 1 3

�
4 2 0 0

ESE � �
0 0 0 0 7 1

�
1 0 0 2

SE � �
0 0 0 0 1 0

�
0 4 1 0

SSE � �
0 3 1 0 0 0

�
0 5 0 0

S � �
1 1 3 0 0 1

�
0 1 6 1

SSW � �
1 0 4 0 0 0

�
0 2 3 1

SW � �
1 0 5 4 0 3

�
0 2 0 5

WSW � �
1 14 0 0 0 3

�
1 0 0 23

W � �
0 11 4 1 2 4

�
0 4 0 11

WNW � �
0 1 5 4 7 4

�
2 2 0 1

NW � �
0 6 1 8 13 4

�
1 0 0 2

NNW � �
0 0 7 4 5 1

�
1 1 0 0

C � �
26 3 4 13 2 1

�
14 1 17 2

� � �
48 48 48 48 48 42

�
48 49 48 48
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�
��
��19�12� 5��12� 7��
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 ���� ���
�
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 !�
"�#

$%&' ()*+ ,-./ 0�1

SO
2
(ppb)

� � �
2.1 1.4

�
3.0 4.3

� � � � �

Ox(ppb) � � � � � � � � � � � � �

NO(ppb) 95.5 78.6 220.8 62.2 50.9 62.0 88.5 132.1 109.1 11.6 67.9 46.8 16.9

NO
2
(ppb) 38.4 43.2 58.3 46.4 22.6 30.1 42.5 37.9 28.9 16.3 26.7 31.6 19.9

CO(ppm) 1.2
�

1.1 0.8
�

0.7 0.8 0.8 0.4 0.3
�

0.9 0.4

SPM(μg/m
3

) 23.8 23.7 31.0 24.5 23.6 20.0 22.8 28.8 15.7 17.3 24.0 14.8 7.0

��(m/s) � �
0.2 0.9 1.5 0.9 1.5 1.9

�
0.6 0.8 0.5 3.0

��(�) � � �
9.3

� �
9.8

� � � � � �

��(�) � � �
57.3

� �
52.2

� � � � � �

N � �
0 0 2 0 11 2

�
4 7 0 0

NNE � �
0 1 1 0 1 1

�
2 3 8 0

NE � �
0 0 0 0 0 0

�
12 5 14 0

ENE � �
1 2 1 0 2 1

�
10 0 2 0

E � �
2 2 1 0 2 2

�
0 0 0 0

ESE � �
0 0 0 0 11 1

�
0 6 0 0

SE � �
1 1 0 0 0 0

�
0 0 0 0

SSE � �
1 10 2 0 0 1

�
0 5 1 1

S � �
2 1 3 1 1 0

�
0 3 3 0

SSW � �
3 0 1 3 0 3

�
0 6 6 4

SW � �
2 0 1 5 3 1

�
2 2 0 6

WSW � �
3 10 6 5 1 5

�
2 2 0 15

W � �
0 15 5 7 0 15

�
1 5 0 10

WNW � �
0 4 8 8 0 10

�
0 3 0 6

NW � �
0 0 8 6 4 4

�
1 1 0 5

NNW � �
0 0 4 1 7 0

�
1 2 0 0

C � �
33 2 4 12 5 2

�
13 0 14 1

� � �
48 48 47 48 48 48

�
48 50 48 48
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�� �� �� �	 
� �
�� �� �� �� �� �� ��� �� ��  ! "# $� %&'(

PM(QF) 12.64 10.20 14.88 11.89 9.09 7.57 9.75 8.97 11.97 8.74 7.20 9.29 9.20 3.96 6.77 9.99 11.10 0.04

PM(PF) 12.46 8.88 12.98 11.18 7.99 7.31 8.22 9.58 10.85 10.23 8.14 6.92 4.60 4.91 5.87 9.49 9.37 0.06

OC 1.33 0.45 0.66 0.76 0.88 0.79 1.25 0.64 0.89 0.44 1.02 0.96 1.20 0.89 1.36 1.32 1.44 0.02

EC 0.5 0.6 1.0 0.3 0.6 0.3 0.8 0.5 0.7 0.4 0.4 0.7 0.7 <0.2 0.5 0.4 0.3 0.2

Ti 0.0393 0.0127 0.0158 0.0199 0.0266 0.0144 0.0134 0.0178 0.0233 0.0116 0.0147 0.0119 0.0107 0.0133 0.0151 0.0185 0.0200 0.0008

Br 0.0108 0.0129 0.0092 0.0082 0.0093 0.0016 0.0069 0.0109 0.0083 0.0048 0.0043 0.0052 0.0032 0.0038 0.0020 0.0061 0.0091 0.0003

Mg 1.02 0.77 0.75 0.90 0.40 0.46 0.16 0.73 0.93 0.61 0.39 0.34 0.26 0.15 0.36 0.61 0.55 0.04

Cu 0.0183 0.0128 0.0097 0.0097 0.0048 0.0095 0.0076 0.0046 0.0118 0.0070 0.0069 0.0100 0.0091 0.0046 0.0067 0.0119 0.0166 0.0008

V 0.00119 0.00096 0.00265 0.00167 0.00057 0.00049 0.00059 0.00092 0.00105 0.00022 0.00050 0.00060 0.00032 0.00037 0.00039 0.00068 0.00058 0.00004

Al 0.379 0.082 0.129 0.168 0.090 0.089 0.130 0.111 0.130 0.023 0.080 0.120 0.132 0.146 0.102 0.124 0.130 0.005

Mn 0.007379 0.003666 0.018114 0.007752 0.007799 0.004318 0.005500 0.007878 0.011048 0.002471 0.004544 0.004956 0.001712 0.002962 0.002249 0.002187 0.004115 0.000002

Cl 2.11 2.03 2.23 2.06 1.30 1.31 0.94 1.86 1.86 2.05 1.14 0.61 0.34 0.06 0.20 1.69 1.73 0.02

Na 1.90 1.68 1.80 1.66 1.26 1.21 0.83 1.49 1.54 1.52 0.91 0.79 0.32 0.20 0.37 1.42 1.57 0.01

Ca 0.06 0.40 0.31 0.42 0.15 0.15 0.31 0.57 0.64 0.22 0.07 0.19 0.05 0.09 0.08 0.26 0.13 0.03

Na
+

1.403 1.319 1.601 1.359 1.007 0.909 0.723 1.268 1.189 1.261 0.831 0.566 0.284 0.155 0.285 1.169 1.143 0.008

NH
4

+

0.207 0.042 0.053 0.029 0.034 0.029 0.044 0.042 0.040 0.022 0.034 0.049 0.022 0.047 0.074 0.033 0.045 0.009

K
+

0.070 0.060 0.070 0.049 0.049 0.033 0.058 0.053 0.057 0.047 0.056 0.037 0.023 0.030 0.030 0.057 0.056 0.003

Mg
2+

0.140 0.131 0.176 0.137 0.097 0.083 0.073 0.135 0.126 0.116 0.081 0.060 0.026 0.016 0.024 0.107 0.108 0.005

Ca
2+

0.124 0.119 0.258 0.212 0.122 0.082 0.093 0.182 0.188 0.049 0.083 0.089 0.047 0.036 0.035 0.097 0.087 0.004

Cl
–

1.66 1.60 2.11 1.87 1.13 1.03 0.70 1.62 1.54 1.79 1.01 0.50 0.28 0.05 0.18 1.42 1.40 0.01

NO
3

–

0.82 0.78 0.97 0.68 0.74 0.65 0.67 0.74 0.61 0.38 0.54 0.70 0.39 0.31 0.40 0.69 0.65 0.04

SO
4

2–

1.19 0.65 0.96 0.69 0.56 0.42 0.51 0.73 0.69 0.41 0.43 0.47 0.16 0.24 0.38 0.46 0.52 0.02

B[k]F 0.0096 0.0036 0.0063 0.0043 0.0033 0.0017 0.0032 0.0189 0.0076 0.0021 0.0059 0.0045 0.0037 0.0017 0.0041 0.0031 0.0027 0.0003

B[a]P 0.0135 0.0039 0.0068 0.0050 0.0047 0.0023 0.0043 0.0240 0.0100 0.0041 0.0102 0.0058 0.0048 0.0025 0.0041 0.0036 0.0023 0.0001

B[ghi]P 0.0218 0.0078 0.0165 0.0084 0.0089 0.0040 0.0078 0.0380 0.0208 0.0081 0.0146 0.0100 0.0087 0.0040 0.0078 0.0060 0.0055 0.0008

)*: μg/m
3

 (B[k]F, B[a]P, B[ghi]P: ng/m
3

)
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PM(QF) 18.87 11.01 13.51 13.46 10.90 11.05 12.99 11.28 12.02 4.18 8.45 14.17 14.97 11.33 12.61 12.00 14.66 0.04

PM(PF) 18.9 10.3 13.9 12.0 10.8 10.9 13.4 10.3 11.6 6.0 9.7 13.4 10.5 9.0 12.2 12.6 12.5 0.1

OC 2.08 0.73 0.86 0.92 0.78 1.04 1.17 0.63 0.76 0.20 0.77 1.13 1.87 1.69 1.42 1.03 1.02 0.02

EC 1.8 1.4 2.0 2.1 1.5 1.4 2.0 1.2 1.2 0.4 0.9 2.2 2.5 1.7 1.8 1.5 3.0 0.2

Ti 0.065 0.005 0.016 0.014 0.008 0.007 0.003 0.008 0.011 0.003 <0.002 0.005 <0.002 0.006 0.003 0.007 0.007 0.002

Br 0.0264 0.0023 0.0058 0.0054 0.0046 0.0041 0.0051 0.0028 0.0037 0.0019 0.0032 0.0067 0.0045 0.0023 0.0017 0.0031 0.0045 0.0002

Mg 1.53 <0.04 0.20 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.20 <0.04 <0.04 <0.04 <0.04 0.09 <0.04 0.04

Cu 0.0375 0.0052 0.0061 0.0054 0.0009 <0.0008 0.0016 0.0031 0.0019 <0.0008 0.0042 0.0034 0.0018 0.0026 0.0015 0.0058 0.0019 0.0008

V 0.005164 0.006361 0.013304 0.010375 0.002815 0.002571 0.001892 0.003018 0.002532 0.001696 0.001686 0.003079 0.001141 0.000715 0.001806 0.004627 0.003213 0.000007

Al 1.3867 0.0228 0.0440 0.0893 0.0220 0.0282 0.0368 0.0291 0.0494 0.0139 0.0279 0.0518 0.0477 0.0361 0.0335 0.0698 0.0370 0.0004

Mn 0.0132 0.0033 0.0143 0.0087 0.0125 0.0074 0.0051 0.0046 0.0148 0.0011 0.0042 0.0073 0.0046 0.0043 0.0030 0.0040 0.0036 0.0005

Cl 0.38 0.04 0.02 0.06 <0.02 0.03 <0.02 <0.02 0.03 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.02 0.02

Na 0.30 0.22 0.22 0.38 0.19 0.25 0.14 0.31 0.23 0.24 0.23 0.16 0.18 0.11 0.12 0.18 0.25 0.05

Ca 0.11 <0.06 0.28 <0.06 <0.06 0.07 <0.06 0.09 0.25 <0.06 <0.06 0.13 0.16 0.26 0.13 <0.06 0.14 0.06

Na
+

0.206 0.185 0.217 0.295 0.169 0.183 0.141 0.222 0.202 0.214 0.157 0.129 0.154 0.067 0.093 0.183 0.221 0.008

NH
4

+

1.871 1.661 1.799 1.465 1.516 1.392 1.464 1.481 1.719 0.584 1.356 1.642 1.046 0.880 1.619 1.660 1.649 0.009

K
+

0.104 0.085 0.088 0.072 0.068 0.062 0.088 0.066 0.077 0.025 0.059 0.065 0.068 0.067 0.081 0.091 0.104 0.003

Mg
2+

0.024 0.017 0.020 0.020 0.014 0.015 0.019 0.018 0.018 0.013 0.013 0.018 0.014 0.009 0.011 0.017 0.019 0.005

Ca
2+

0.062 0.033 0.058 0.048 0.027 0.026 0.031 0.032 0.046 0.011 0.016 0.029 0.027 0.020 0.019 0.046 0.043 0.004

Cl
–

0.20 0.02 0.02 0.04 <0.01 <0.01 <0.01 0.01 0.02 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

NO
3

–

0.33 0.08 0.09 0.07 0.05 0.07 0.07 0.04 <0.04 <0.04 <0.04 0.07 0.11 <0.04 0.06 0.06 0.10 0.04

SO
4

2–

4.91 4.57 5.12 4.27 4.11 3.77 4.38 4.17 4.83 1.79 3.69 4.83 2.69 2.18 4.10 4.51 4.51 0.02

B[k]F 0.0133 0.0072 0.0228 0.0219 0.0109 0.0107 0.0217 0.0495 0.0292 0.0033 0.0259 0.0241 0.0199 0.0206 0.0137 0.0170 0.0147 0.0003

B[a]P 0.0131 0.0026 0.0125 0.0129 0.0122 0.0116 0.0286 0.0489 0.0301 0.0063 0.0421 0.0297 0.0319 0.0266 0.0159 0.0202 0.0137 0.0001

B[ghi]P 0.0282 0.0067 0.0482 0.0267 0.0232 0.0215 0.0486 0.1036 0.0696 0.0129 0.0682 0.0544 0.0585 0.0568 0.0327 0.0386 0.0276 0.0008

)*: μg/m
3

 (B[k]F, B[a]P, B[ghi]P: ng/m
3

)
 

�����
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PM(QF) 12.27 14.68 14.36 11.03 15.90 13.49 14.33 10.01 19.67 6.78 8.98 8.55 12.23 8.45 10.42 15.24 7.60 0.04

PM(PF) 17.23 13.07 13.84 10.15 13.33 12.49 13.13 9.68 14.70 11.47 9.19 8.20 11.11 9.74 10.81 16.42 7.81 0.08

OC 0.6 0.7 1.1 0.7 0.9 0.8 1.0 0.4 0.6 <0.2 0.3 0.5 0.6 0.3 1.1 0.6 0.4 0.2

EC 1.3 1.0 1.1 0.7 1.6 1.0 1.1 0.9 2.1 0.5 0.9 0.5 1.2 0.6 0.9 0.8 0.6 0.4

Ti 0.0652 0.0443 0.0505 0.0334 0.0566 0.0425 0.0431 0.0257 0.0407 0.0198 0.0276 0.0348 0.0324 0.0251 0.0377 0.0670 0.0306 0.0008

Br 0.0201 0.0095 0.0142 0.0118 0.0084 0.0131 0.0118 0.0083 0.0142 0.0085 0.0085 0.0063 0.0061 0.0058 0.0121 0.0132 0.0059 0.0003

Mg 1.03 0.58 1.29 0.71 1.18 0.90 0.75 0.45 0.97 0.57 0.89 0.62 0.95 0.25 0.77 1.50 0.74 0.04

Cu 0.0205 0.0210 0.0174 0.0165 0.0222 0.0214 0.0161 0.0134 0.0167 0.0100 0.0164 0.0086 0.0160 0.0142 0.0103 0.0152 0.0125 0.0008

V 0.00182 0.00155 0.00153 0.00094 0.00143 0.00130 0.00122 0.00079 0.00188 0.00074 0.00075 0.00083 0.00088 0.00066 0.00110 0.00201 0.00143 0.00004

Al 0.819 0.497 0.502 0.341 0.611 0.583 0.523 0.297 0.434 0.192 0.368 0.303 0.431 0.359 0.478 0.891 0.327 0.005

Mn 0.016792 0.014421 0.012083 0.010280 0.016007 0.014455 0.012442 0.008676 0.025523 0.005342 0.006967 0.006628 0.007903 0.008286 0.008618 0.011999 0.005234 0.000002

Cl 0.73 0.93 0.92 0.63 0.60 0.71 0.48 0.67 1.02 1.32 0.75 0.52 0.33 0.60 0.12 0.33 0.35 0.02

Na 0.76 0.80 0.85 0.51 0.46 0.60 0.33 0.54 0.71 1.03 0.64 0.50 0.38 0.61 0.22 0.51 0.52 0.01

Ca 0.85 0.71 1.11 0.64 0.83 0.71 0.72 0.50 1.06 0.26 0.28 0.27 0.34 0.34 0.70 1.33 0.24 0.03

Na
+

0.528 0.586 0.584 0.426 0.354 0.385 0.338 0.478 0.559 0.882 0.452 0.384 0.339 0.455 0.156 0.239 0.336 0.008

NH
4

+

0.076 0.028 0.032 0.017 0.025 0.026 0.032 0.027 0.023 0.035 0.032 0.026 0.030 0.048 0.050 0.015 0.027 0.009

K
+

0.044 0.035 0.032 0.025 0.023 0.034 0.034 0.029 0.034 0.034 0.030 0.026 0.026 0.025 0.018 0.015 0.030 0.003

Mg
2+

0.078 0.075 0.073 0.051 0.048 0.052 0.053 0.059 0.076 0.097 0.056 0.042 0.045 0.048 0.024 0.026 0.038 0.005

Ca
2+

0.438 0.390 0.375 0.269 0.343 0.300 0.297 0.230 0.358 0.157 0.148 0.136 0.199 0.153 0.166 0.322 0.171 0.004

Cl
–

0.64 0.72 0.72 0.54 0.46 0.49 0.45 0.63 0.74 1.19 0.55 0.46 0.36 0.51 0.09 0.24 0.23 0.01

NO
3

–

1.22 1.16 1.06 0.63 0.73 0.76 0.75 0.73 0.86 0.69 0.62 0.56 0.68 0.59 0.63 0.57 0.75 0.04

SO
4

2–

0.68 0.44 0.40 0.33 0.35 0.31 0.33 0.31 0.39 0.32 0.26 0.23 0.28 0.35 0.32 0.29 0.32 0.02

B[k]F 0.0221 0.0146 0.0123 0.0094 0.0322 0.0111 0.0126 0.0107 0.0780 0.0082 0.0072 0.0063 0.0113 0.0079 0.0133 0.0108 0.0119 0.0002

B[a]P 0.0275 0.0179 0.0150 0.0118 0.0442 0.0138 0.0156 0.0131 0.1028 0.0149 0.0090 0.0073 0.0147 0.0099 0.0150 0.0117 0.0130 0.0001

B[ghi]P 0.0567 0.0338 0.0310 0.0263 0.0796 0.0287 0.0348 0.0269 0.1601 0.0189 0.0192 0.0153 0.0319 0.0231 0.0364 0.0249 0.0251 0.0002

)*: μg/m
3

 (B[k]F, B[a]P, B[ghi]P: ng/m
3

)
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PM(QF) 28.15 24.72 22.84 20.15 26.09 24.97 28.52 27.58 30.12 27.09 9.34 21.17 22.80 19.12 25.06 17.95 19.56 0.04

PM(PF) 37.0 24.8 26.1 19.0 24.9 24.8 29.2 24.3 29.5 25.2 28.3 19.1 23.0 18.1 24.0 19.5 18.1 0.2

OC 3.4 2.4 2.8 2.8 3.0 3.1 3.9 3.1 3.0 3.0 3.6 2.1 2.3 2.8 3.8 2.0 1.8 0.2

EC 4.7 4.3 3.9 5.2 6.0 5.8 5.5 7.1 5.7 3.8 6.1 4.3 3.8 3.5 5.8 3.4 3.9 0.4

Ti 0.068 0.016 0.018 0.012 0.019 0.018 0.017 0.016 0.014 0.008 0.012 0.011 0.011 <0.002 0.009 0.014 0.016 0.002

Br 0.0354 0.0140 0.0133 0.0110 0.0198 0.0131 0.0177 0.0164 0.0152 0.0132 0.0100 0.0083 0.0097 0.0077 0.0085 0.0107 0.0099 0.0002

Mg 1.53 0.30 0.39 0.43 0.27 0.60 0.39 0.09 0.24 0.28 0.15 0.36 0.37 0.09 0.19 0.45 0.40 0.04

Cu 0.0237 0.0075 0.0052 0.0046 0.0077 0.0059 0.0019 0.0073 0.0095 <0.0008 0.0080 <0.0008 0.0009 <0.0008 <0.0008 0.0070 0.0057 0.0008

V 0.002182 0.003942 0.002841 0.001282 0.001418 0.001437 0.001661 0.001148 0.002990 0.001462 0.001017 0.000846 0.001230 0.000504 0.000832 0.004735 0.009958 0.000007

Al 1.1673 0.1456 0.1599 0.0968 0.1893 0.1546 0.1465 0.0782 0.0983 0.0452 0.1037 0.0949 0.1449 0.0615 0.1136 0.3074 0.1146 0.0004

Mn 0.0245 0.0198 0.0178 0.0240 0.0185 0.0203 0.0164 0.0165 0.0263 0.0098 0.0142 0.0141 0.0109 0.0075 0.0080 0.0112 0.0099 0.0005

Cl 0.47 0.24 0.24 0.08 0.57 0.36 0.69 0.44 0.24 0.14 0.43 0.12 0.30 0.09 0.06 0.04 0.05 0.02

Na 0.24 0.17 0.29 0.23 0.26 0.20 0.23 0.23 0.23 0.23 0.21 0.17 0.18 0.20 0.19 0.33 0.37 0.05

Ca 0.57 0.39 0.35 0.40 0.63 0.40 0.25 0.35 0.22 0.20 0.17 <0.06 0.25 0.16 0.17 0.58 <0.06 0.06

Na
+

0.152 0.109 0.153 0.123 0.109 0.106 0.098 0.121 0.167 0.121 0.103 0.089 0.085 0.094 0.077 0.150 0.209 0.008

NH
4

+

1.529 2.347 2.590 1.113 1.939 1.904 2.217 1.843 2.153 1.470 2.098 1.649 1.889 1.425 1.770 1.301 1.612 0.009

K
+

0.212 0.192 0.261 0.174 0.228 0.244 0.272 0.240 0.302 0.173 0.254 0.197 0.214 0.191 0.236 0.173 0.164 0.003

Mg
2+

0.035 0.014 0.022 0.017 0.019 0.019 0.016 0.014 0.027 0.013 0.014 0.016 0.015 0.010 0.012 0.013 0.011 0.005

Ca
2+

0.245 0.096 0.150 0.116 0.139 0.110 0.088 0.067 0.144 0.042 0.046 0.061 0.080 0.039 0.059 0.216 0.066 0.004

Cl
–

0.40 0.14 0.15 0.06 0.45 0.26 0.56 0.30 0.18 0.08 0.26 0.06 0.20 0.04 0.02 <0.01 <0.01 0.01

NO
3

–

2.27 3.43 3.60 0.62 2.25 2.22 2.59 2.27 2.41 1.66 2.94 1.38 2.25 1.30 1.59 0.31 0.21 0.04

SO
4

2–

2.87 3.54 4.25 2.89 3.16 3.29 3.33 2.97 4.19 2.64 3.02 3.28 3.10 2.79 3.51 3.61 4.47 0.02

B[k]F 0.186 0.161 0.154 0.184 0.443 0.223 0.297 0.264 0.553 0.287 0.225 0.155 0.196 0.198 0.250 0.136 0.155 0.001

B[a]P 0.1287 0.1409 0.1173 0.1757 0.2723 0.1431 0.1841 0.1954 0.4444 0.2593 0.1494 0.1258 0.1764 0.1214 0.1337 0.1448 0.1558 0.0007

B[ghi]P 0.475 0.382 0.401 0.515 0.972 0.559 0.678 0.692 1.177 0.570 0.592 0.379 0.535 0.486 0.666 0.330 0.375 0.003

)*: μg/m
3

 (B[k]F, B[a]P, B[ghi]P: ng/m
3

)
 

 

�����
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� 10.1 8.4 11.7 5.2 5.2 7.4 9.3 2.9 6.1 6.6 7.0 5.0 4.5 0.4

	 20.2 10.0 37.2 15.0 9.6 11.8 17.6 9.1 12.2 11.6 6.2 6.8 12.3 0.4


 18.1 11.6 30.1 16.2 10.4 14.0 22.2 12.8 9.5 10.8 8.2 8.9 11.2 0.3

� 11.7 7.0 19.2 11.0 7.8 8.9 15.7 7.6 8.0 9.0 8.8 8.3 6.5 0.4

� 13.2 9.9 20.9 13.7 9.6 11.7 15.5 10.7 7.5 9.9 6.5 9.5 9.6 0.4

� 1.0 0.4 0.6 0.7 0.9 0.9 0.7 0.5 1.1 1.1 1.4 1.3 1.1 0.3

	 0.9 <0.3 1.0 0.6 0.5 0.4 0.7 0.5 0.9 1.0 0.8 1.3 1.1 0.3


 0.6 0.5 1.0 0.8 0.9 0.7 0.6 0.8 1.1 1.1 1.0 1.1 1.1 0.2

� 0.4 <0.3 0.7 0.5 1.0 0.5 0.4 0.5 1.5 1.6 1.9 1.0 1.3 0.3

� 0.5 0.4 0.9 0.8 1.1 0.6 0.5 0.6 1.9 1.4 1.2 1.2 1.9 0.3

� 1.2 0.9 1.5 <0.4 0.9 1.1 1.3 0.5 0.8 0.8 0.6 0.4 0.6 0.4

	 <0.4 0.5 3.7 <0.4 0.5 0.6 1.5 0.4 0.8 1.2 0.7 0.4 <0.4 0.4


 0.6 <0.3 2.3 0.7 0.9 0.6 1.0 0.8 1.0 1.1 0.9 0.8 0.7 0.3

� 0.5 0.5 1.9 0.8 0.8 0.5 1.6 0.8 1.1 1.0 0.9 0.9 <0.4 0.4

� 0.6 <0.4 1.8 0.7 1.0 0.6 1.3 0.8 1.0 1.1 0.8 0.9 0.4 0.4

� 0.3130 0.3779 0.3539 0.2458 0.1352 0.2994 0.5936 0.2435 0.1279 0.1185 0.1545 0.0737 0.1543 0.0009

	 3.8363 2.0719 2.3029 2.2196 1.0992 1.7173 2.1187 1.3141 1.1111 0.9996 0.2317 0.3257 1.7115 0.0009


 2.8681 1.5745 1.5567 1.6043 0.5530 1.6240 2.0137 1.3205 0.5550 0.3948 0.2351 0.4541 1.1254 0.0006

� 1.2613 0.6577 0.8111 0.8267 0.2354 0.7031 0.8042 0.5009 0.2073 0.1437 0.1541 0.2945 0.1933 0.0009

� 1.4467 0.9718 1.0384 1.2240 0.4555 1.1113 1.4479 0.8732 0.1480 0.2127 0.1720 0.3765 0.5592 0.0009

� 0.130 0.066 0.016 0.019 0.062 0.029 0.019 0.008 0.239 0.248 0.060 0.035 0.010 0.003

	 0.083 0.025 0.016 0.015 0.023 0.018 0.009 0.010 0.059 0.181 0.093 0.020 0.015 0.003


 0.132 0.059 0.013 0.015 0.040 0.017 0.005 0.023 0.022 0.140 0.208 0.187 0.012 0.002

� 0.067 0.019 0.016 0.012 0.034 0.017 0.004 0.013 0.090 0.163 0.127 0.081 0.009 0.003

� 0.017 0.033 0.015 0.015 0.019 0.012 0.004 0.012 0.016 0.109 0.031 0.013 0.012 0.003

� 0.041 0.039 0.045 0.022 0.030 0.043 0.047 0.022 0.055 0.047 0.043 0.023 0.030 0.005

	 0.157 0.087 0.169 0.100 0.061 0.088 0.090 0.056 0.072 0.083 0.038 0.036 0.077 0.005


 0.137 0.082 0.126 0.087 0.064 0.090 0.088 0.091 0.063 0.090 0.064 0.060 0.064 0.003

� 0.069 0.036 0.059 0.051 0.045 0.050 0.038 0.034 0.054 0.079 0.063 0.059 0.021 0.005

� 0.068 0.048 0.057 0.066 0.052 0.059 0.055 0.047 0.051 0.066 0.032 0.031 0.032 0.005

� 0.028 0.038 0.054 0.022 0.016 0.028 0.055 0.019 0.016 0.018 0.017 0.014 0.019 0.002

	 0.107 0.166 0.180 0.180 0.082 0.147 0.196 0.101 0.091 0.082 0.021 0.030 0.134 0.002


 0.037 0.136 0.149 0.159 0.055 0.166 0.250 0.128 0.053 0.048 0.027 0.049 0.096 0.002

� 0.102 0.052 0.078 0.078 0.027 0.071 0.108 0.050 0.024 0.031 0.017 0.035 0.021 0.002

� 0.110 0.080 0.099 0.111 0.044 0.100 0.148 0.082 0.015 0.037 0.016 0.033 0.046 0.002

� 0.071 0.090 0.248 0.090 0.053 0.081 0.127 0.041 0.044 0.060 0.039 0.037 0.044 0.001

	 0.112 0.083 0.717 0.224 0.105 0.177 0.264 0.117 0.121 0.109 0.047 0.063 0.061 0.001


 0.1473 0.0761 0.4900 0.1715 0.1202 0.1778 0.3980 0.1670 0.0863 0.1027 0.0695 0.0899 0.0910 0.0009

� 0.094 0.074 0.075 0.188 0.103 0.168 0.266 0.135 0.067 0.079 0.044 0.092 0.040 0.001

� 0.118 0.117 0.121 0.214 0.144 0.184 0.275 0.183 0.042 0.101 0.038 0.082 0.065 0.001

� 0.0761 0.1303 0.2308 0.0977 0.0425 0.1959 0.5474 0.0931 0.0194 0.0286 0.0323 0.0214 0.0256 0.0006

	 5.9118 3.4991 4.2955 4.0527 1.6356 3.1119 4.0476 2.3209 1.4007 1.1914 0.0992 0.3278 2.3581 0.0006


 3.1470 1.4840 1.9878 1.8816 0.3381 1.7075 2.3414 1.1431 0.2631 0.0677 0.0389 0.0955 1.0092 0.0004

� 1.3173 0.6324 0.7424 0.8544 0.0743 0.7228 1.0916 0.4797 0.0225 0.0493 0.0206 0.0434 0.1084 0.0006

� 1.7667 0.9191 1.1283 1.6060 0.2576 1.5530 2.1596 1.0452 0.0193 0.0396 0.0214 0.1376 0.6364 0.0006

� 0.730 0.949 0.915 0.592 0.420 0.613 0.886 0.514 0.591 0.917 0.408 0.238 0.639 0.003

	 1.594 0.770 0.872 0.673 0.684 0.483 0.600 0.526 1.502 1.644 0.397 0.397 0.543 0.003


 2.129 1.948 1.986 1.916 1.184 1.938 2.857 2.097 1.495 1.104 0.434 0.793 1.726 0.002

� 1.295 0.852 1.140 1.247 0.750 1.069 1.053 1.006 0.896 0.656 0.362 0.782 0.558 0.003

� 1.569 1.723 1.520 1.605 1.353 1.394 1.539 1.561 0.610 1.099 0.451 1.042 0.764 0.003

� 0.841 0.627 0.824 0.331 0.350 0.436 0.590 0.255 0.672 0.641 0.424 0.292 0.214 0.005

	 1.937 0.963 2.809 1.000 0.614 1.013 1.156 0.646 0.877 1.058 0.648 0.508 0.672 0.005


 2.397 1.220 1.938 1.083 0.714 1.107 1.962 0.851 0.603 1.114 1.249 1.372 0.777 0.003

� 0.962 0.483 1.126 0.621 0.362 0.655 0.936 0.412 0.496 0.733 0.687 0.820 0.233 0.005

� 0.538 0.411 0.962 0.536 0.278 0.453 0.885 0.400 0.216 0.490 0.338 0.339 0.254 0.005

(
����: 7/30-8/1, 	: 8/1-8/3, 
: 8/3-8/6, �: 8/6-8/8, �: 8/8-8/10) ��: μg/m
3
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� 21.8 14.7 20.0 16.3 16.4 18.6 23.3 11.4 14.7 13.4 16.9 15.4 10.5 0.2

	 18.5 11.6 22.2 23.6 15.4 16.1 22.9 14.6 25.4 16.0 20.0 22.1 13.5 0.2


 27.1 20.9 32.6 31.8 23.0 25.7 36.4 28.2 28.4 21.1 26.7 31.0 26.4 0.1

� 17.4 12.5 22.6 21.2 21.2 16.5 24.5 19.2 28.6 20.4 23.9 30.5 16.3 0.2

� 14.9 9.6 20.2 18.6 19.7 14.0 16.8 15.7 27.7 24.4 22.0 22.4 17.0 0.2

� 2.4 1.1 1.5 2.5 2.8 2.4 2.4 1.8 1.4 2.0 3.2 2.3 2.6 0.3

	 0.9 0.5 1.3 2.0 2.1 0.9 1.9 1.0 2.1 2.6 2.9 2.9 2.8 0.3


 1.4 0.6 1.6 2.5 2.5 1.7 1.8 1.8 2.8 1.9 2.4 2.5 2.0 0.2

� 1.2 0.6 1.4 2.6 3.3 1.6 1.6 1.5 3.4 2.5 3.3 3.0 2.7 0.3

� 2.4 1.5 2.2 3.1 4.1 2.3 1.9 2.5 4.3 4.1 3.9 3.9 7.4 0.3

� 3.1 4.6 5.9 2.7 6.3 6.6 9.8 2.7 4.2 3.8 4.7 2.8 3.6 0.3

	 2.2 2.1 3.5 3.8 2.4 1.5 4.2 2.9 4.8 4.1 4.6 4.0 1.4 0.3


 2.4 2.2 5.1 3.4 3.8 1.8 2.9 4.0 6.6 3.7 5.3 4.5 2.8 0.2

� 2.4 2.1 4.2 3.7 5.4 2.1 3.8 4.9 7.7 4.3 5.8 4.6 2.9 0.3

� 3.3 1.9 6.8 4.3 5.7 2.8 3.0 4.5 9.9 5.5 5.6 5.0 1.8 0.3

� 0.102 0.074 0.089 0.043 0.056 0.094 0.129 0.074 0.045 0.058 0.040 0.168 0.091 0.002

	 0.214 0.200 0.270 0.711 0.217 0.346 0.369 0.240 0.168 0.128 0.062 0.051 0.457 0.002


 0.198 0.210 0.249 0.426 0.155 0.356 0.408 0.279 0.125 0.094 0.066 0.143 0.322 0.002

� 0.090 0.106 0.138 0.197 0.099 0.144 0.173 0.108 0.068 0.060 0.064 0.117 0.112 0.002

� 0.100 0.103 0.140 0.215 0.103 0.180 0.204 0.129 0.054 0.065 0.064 0.120 0.136 0.002

� 1.767 1.337 1.432 1.195 0.868 1.020 1.334 1.021 0.932 1.669 0.615 2.040 1.592 0.008

	 1.708 0.889 1.002 1.659 1.405 1.690 1.752 1.494 2.190 1.767 1.137 1.270 1.403 0.008


 4.395 3.865 2.834 3.697 2.531 3.378 4.010 3.451 2.544 2.697 3.017 4.747 4.611 0.005

� 1.674 1.237 1.545 1.786 1.531 1.661 1.865 1.598 2.289 1.859 1.860 3.253 1.723 0.008

� 0.529 0.425 0.534 0.572 0.707 0.542 0.786 0.504 1.229 1.554 1.097 1.188 0.443 0.008

� 0.09 0.15 0.11 0.08 0.08 0.09 0.07 0.07 0.07 0.08 0.06 0.11 0.09 0.01

	 0.13 0.10 0.32 0.14 0.09 0.12 0.14 0.08 0.13 0.10 0.09 0.07 0.10 0.01


 0.245 0.242 0.556 0.235 0.201 0.189 0.334 0.253 0.155 0.161 0.141 0.226 0.189 0.008

� 0.09 0.09 0.21 0.12 0.10 0.10 0.13 0.10 0.14 0.10 0.11 0.27 0.09 0.01

� 0.07 0.05 0.14 0.08 0.09 0.07 0.09 0.08 0.09 0.10 0.10 0.09 0.06 0.01

� 0.023 0.026 0.028 0.062 0.052 0.053 0.059 0.054 0.050 0.049 0.053 0.059 0.051 0.006

	 0.031 0.029 0.065 0.091 0.058 0.067 0.076 0.060 0.058 0.051 0.052 0.051 0.067 0.006


 0.032 0.033 0.091 0.078 0.048 0.061 0.179 0.059 0.042 0.042 0.038 0.047 0.057 0.004

� 0.023 0.026 0.041 0.065 0.053 0.058 0.086 0.054 0.053 0.051 0.055 0.062 0.054 0.006

� 0.024 0.022 0.038 0.062 0.054 0.055 0.079 0.055 0.050 0.052 0.051 0.054 0.054 0.006

� 0.083 0.078 0.123 0.105 0.072 0.069 0.109 0.092 0.064 0.059 0.056 0.077 0.066 0.004

	 0.081 0.065 0.365 0.193 0.081 0.081 0.175 0.101 0.088 0.059 0.067 0.057 0.072 0.004


 0.074 0.058 0.714 0.250 0.085 0.094 0.488 0.129 0.069 0.068 0.071 0.072 0.075 0.002

� 0.066 0.069 0.263 0.159 0.071 0.083 0.328 0.087 0.071 0.062 0.072 0.094 0.073 0.004

� 0.069 0.058 0.223 0.139 0.067 0.065 0.262 0.079 0.061 0.063 0.066 0.080 0.068 0.004

� 0.047 0.044 0.082 0.015 0.009 0.023 0.032 0.002 0.014 0.018 0.010 0.065 0.042 0.002

	 0.068 0.071 0.261 0.235 0.017 0.104 0.117 0.033 0.014 0.011 0.003 0.012 0.138 0.002


 0.031 0.022 0.047 0.045 0.009 0.030 0.082 0.019 0.001 0.006 0.010 0.008 0.017 0.001

� 0.036 0.045 0.067 0.058 <0.002 0.043 0.118 0.014 0.014 0.005 0.006 0.017 0.047 0.002

� 0.051 0.041 0.075 0.099 0.006 0.085 0.121 0.041 0.012 <0.002 0.011 0.048 0.027 0.002

� 0.201 0.365 0.889 0.185 0.213 0.179 0.202 0.092 0.398 2.451 0.252 0.198 0.145 0.007

	 0.089 0.066 0.208 0.222 0.094 0.081 0.150 0.087 0.192 0.275 0.143 0.183 0.092 0.007


 0.075 0.041 0.208 0.208 0.124 0.133 0.171 0.139 0.118 0.195 0.112 0.125 0.067 0.005

� 0.056 0.068 0.177 0.194 0.175 0.120 0.194 0.129 0.285 0.600 0.208 0.209 0.105 0.007

� 0.109 0.160 0.324 0.382 0.230 0.297 0.313 0.293 0.181 0.296 0.234 0.263 0.245 0.007

� 5.72 4.32 4.52 3.80 2.51 3.29 4.36 3.27 2.58 3.13 1.86 6.63 5.29 0.01

	 5.92 3.85 5.48 6.69 4.63 5.89 6.40 5.29 6.96 5.03 3.39 4.12 6.30 0.01


 11.239 10.551 11.027 11.166 7.360 10.394 13.750 10.669 7.650 7.915 9.086 13.906 14.484 0.008

� 5.43 4.55 6.23 5.88 4.35 5.39 6.36 5.10 6.36 5.07 5.47 10.73 5.96 0.01

� 2.20 1.84 2.90 2.50 2.16 2.11 3.22 1.84 3.27 4.10 3.35 4.03 2.30 0.01

� 0.094 0.130 0.170 0.150 0.054 0.110 0.060 0.066 0.057 0.029 0.120 0.053 0.059 0.009

	 0.031 0.018 1.100 0.100 0.021 0.180 0.420 0.140 0.089 0.033 0.053 0.074 0.028 0.009


 0.035 0.017 0.220 0.180 0.049 0.052 0.360 0.160 0.086 0.049 0.099 0.061 0.033 0.006

� 0.029 0.011 0.400 0.200 0.048 0.083 0.660 0.280 0.075 0.037 0.190 0.110 0.025 0.009

� 0.032 0.023 0.500 0.220 0.081 0.062 0.410 0.360 0.056 0.044 0.099 0.083 0.031 0.009

� 0.086 0.084 0.200 0.140 0.053 0.120 0.074 0.086 0.053 0.031 0.170 0.046 0.047 0.006

	 0.035 0.011 0.760 0.110 0.024 0.120 0.520 0.190 0.110 0.039 0.057 0.087 0.035 0.006


 0.037 0.012 0.250 0.200 0.051 0.061 0.380 0.210 0.110 0.059 0.100 0.055 0.040 0.004

� 0.032 0.013 0.420 0.240 0.065 0.082 0.700 0.460 0.100 0.039 0.270 0.099 0.027 0.006

� 0.039 0.022 0.540 0.260 0.076 0.053 0.350 0.510 0.066 0.055 0.110 0.078 0.018 0.006

� 0.23 0.25 0.23 0.30 0.10 0.15 0.10 0.19 0.09 0.06 0.41 0.15 0.12 0.02

	 0.11 0.05 2.50 0.33 0.03 0.49 0.75 0.29 0.18 0.10 0.12 0.28 0.12 0.02


 0.12 0.04 0.36 0.46 0.12 0.10 0.82 0.35 0.25 0.16 0.25 0.20 0.08 0.02

� 0.10 0.06 0.73 0.45 0.11 0.19 1.70 0.60 0.19 0.11 0.56 0.39 0.07 0.02

� 0.11 0.05 0.66 0.48 0.16 0.13 1.10 0.70 0.09 0.15 0.20 0.54 0.06 0.02

(
����: 7/30-8/1, 	: 8/1-8/3, 
: 8/3-8/6, �: 8/6-8/8, �: 8/8-8/10) ��: μg/m
3
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� 17.5 14.8 17.5 10.7 12.1 14.8 13.9 12.2 7.3 8.6 13.3 12.5 6.6 0.7

	 20.7 11.8 13.6 8.4 12.9 10.5 11.4 8.9 5.5 10.6 13.6 6.7 5.3 0.7


 10.5 9.7 16.1 8.9 11.3 11.3 12.8 9.2 4.1 7.2 7.6 6.1 3.5 0.4

� 9.4 5 15.7 7.3 10.1 9.2 9.6 8.0 3.8 5.8 4.0 6.0 2.4 0.7

� 8.8 7.7 13.6 5.0 10.1 7.7 7.7 8.4 3.3 4.2 7.7 4.5 2.7 0.7

� 1.8 1.0 1.6 0.9 1.0 1.5 1.2 1.2 0.8 0.6 0.9 1.7 0.5 0.1

	 1.0 0.4 0.8 0.3 1.0 0.6 0.4 0.4 0.4 0.7 1.0 0.5 0.3 0.1


 0.84 0.59 1.39 0.70 1.23 1.13 0.66 1.04 0.28 0.50 0.90 0.82 0.26 0.09

� 1.2 5 1.4 0.6 1.3 1.0 0.6 0.8 0.4 0.4 0.4 0.7 <0.1 0.1

� 1.2 0.8 1.1 0.4 1.4 0.9 0.7 1.0 0.3 0.2 1.2 0.8 0.2 0.1

� 1.4 1.2 1.8 1.0 1.1 1.6 1.7 1.5 0.5 0.7 1.3 1.6 0.5 0.3

	 0.7 0.8 1.2 0.4 1.1 0.8 0.9 0.6 <0.3 1.0 1.2 0.6 <0.3 0.3


 0.8 0.9 1.8 0.6 1.0 1.4 1.2 1.3 0.6 0.8 0.8 0.6 0.3 0.2

� 0.8 5 2.0 1.1 1.1 1.3 1.1 1.0 0.5 0.6 0.8 0.8 <0.3 0.3

� 0.9 0.8 1.8 0.6 0.6 0.8 1.1 1.0 0.6 0.4 0.9 0.4 0.3 0.3

� 0.1591 0.1946 0.1510 0.0912 0.1076 0.1282 0.1969 0.1862 0.1207 0.1920 0.4760 0.1114 0.1755 0.0009

	 0.8492 0.6786 0.6353 0.6153 0.3388 0.6889 0.9531 0.6266 0.4839 0.3486 0.4638 0.2606 0.3497 0.0009


 0.5685 0.4089 0.3430 0.3134 0.2312 0.2984 0.6486 0.3061 0.1535 0.1954 0.1523 0.1078 0.2177 0.0006

� 0.2422 5 0.2795 0.1996 0.0678 0.1698 0.5576 0.1923 0.0573 0.0635 0.0788 0.0709 0.1518 0.0009

� 0.1701 0.1171 0.1226 0.0613 0.0136 0.0872 0.1448 0.0753 0.0410 0.0724 0.1134 0.0464 0.1191 0.0009

� 0.061 0.055 0.050 0.010 0.007 0.057 0.046 0.085 0.043 0.066 0.035 0.071 0.019 0.003

	 0.021 0.014 0.015 0.015 0.008 0.031 0.033 0.030 0.036 0.046 0.040 0.076 0.027 0.003


 0.082 0.088 0.012 0.036 0.007 0.018 0.027 0.033 0.022 0.057 0.006 0.039 0.013 0.002

� 0.036 5 0.014 0.015 0.006 0.023 0.028 0.029 0.040 0.009 0.008 0.095 0.013 0.003

� 0.040 0.017 0.008 0.009 0.005 0.022 0.021 0.022 0.016 0.008 0.006 0.008 0.015 0.003

� 0.051 0.046 0.045 0.033 0.032 0.047 0.042 0.041 0.023 0.032 0.042 0.042 0.022 0.005

	 0.057 0.047 0.047 0.044 0.041 0.047 0.051 0.042 0.032 0.051 0.044 0.029 0.029 0.005


 0.050 0.036 0.042 0.037 0.037 0.038 0.049 0.032 0.017 0.035 0.019 0.021 0.018 0.003

� 0.042 5 0.040 0.035 0.029 0.030 0.043 0.028 0.013 0.017 0.008 0.025 0.010 0.005

� 0.041 0.025 0.031 0.021 0.011 0.018 0.021 0.020 0.008 0.013 0.010 0.009 0.015 0.005

� 0.042 0.045 0.045 0.033 0.034 0.053 0.051 0.036 0.019 0.027 0.042 0.021 0.018 0.002

	 0.095 0.075 0.075 0.066 0.052 0.069 0.090 0.056 0.039 0.061 0.049 0.027 0.029 0.002


 0.065 0.053 0.063 0.051 0.043 0.055 0.088 0.039 0.017 0.036 0.019 0.013 0.017 0.002

� 0.037 5 0.056 0.037 0.028 0.032 0.067 0.027 0.010 0.021 0.009 0.012 0.010 0.002

� 0.026 0.022 0.031 0.019 0.023 0.022 0.028 0.016 0.008 0.014 0.011 0.007 0.008 0.002

� 0.287 0.334 0.365 0.263 0.230 0.235 0.260 0.174 0.088 0.114 0.144 0.152 0.078 0.001

	 0.357 0.257 0.302 0.189 0.243 0.161 0.201 0.130 0.074 0.189 0.136 0.099 0.071 0.001


 0.1893 0.1593 0.2599 0.1909 0.2157 0.1743 0.1677 0.1170 0.0447 0.1066 0.0736 0.0659 0.0399 0.0009

� 0.176 5 0.344 0.175 0.203 0.149 0.199 0.107 0.036 0.081 0.041 0.073 0.023 0.001

� 0.162 0.162 0.293 0.114 0.125 0.128 0.150 0.089 0.029 0.052 0.064 0.037 0.023 0.001

� 0.1823 0.2572 0.1881 0.1585 0.1701 0.2307 0.2684 0.2542 0.1269 0.1772 0.7408 0.0917 0.0951 0.0006

	 1.1209 1.0278 0.9736 0.9567 0.5680 1.0721 1.4448 1.0157 0.7388 0.4795 0.6423 0.1234 0.3484 0.0006


 0.5076 0.4935 0.4516 0.3621 0.2583 0.4051 0.8598 0.4049 0.1511 0.1706 0.1508 0.0402 0.0987 0.0004

� 0.3850 5 0.4292 0.3390 0.1647 0.2808 0.8831 0.3067 0.0511 0.0689 0.1384 0.0759 0.1641 0.0006

� 0.1465 0.1436 0.1494 0.0922 0.0888 0.1297 0.1716 0.1090 0.0351 0.0731 0.2042 0.0447 0.0545 0.0006

� 0.995 1.241 1.106 0.659 0.522 0.857 1.035 0.770 0.404 0.520 0.529 0.559 0.612 0.003

	 1.451 0.960 0.880 0.768 0.673 0.741 0.899 0.619 0.527 0.920 0.856 0.929 0.604 0.003


 1.408 1.100 1.199 0.992 0.843 0.812 1.194 0.695 0.366 0.652 0.389 0.433 0.615 0.002

� 0.595 5 0.761 0.583 0.474 0.423 0.685 0.474 0.328 0.309 0.118 0.248 0.178 0.003

� 0.927 0.699 0.627 0.417 0.335 0.348 0.574 0.349 0.139 0.184 0.121 0.147 0.277 0.003

� 0.541 0.528 0.563 0.342 0.325 0.498 0.460 0.383 0.260 0.402 0.423 0.468 0.219 0.005

	 0.563 0.395 0.435 0.302 0.282 0.318 0.376 0.266 0.203 0.315 0.284 0.408 0.292 0.005


 0.546 0.483 0.489 0.348 0.381 0.340 0.509 0.251 0.141 0.311 0.208 0.260 0.191 0.003

� 0.410 5 0.443 0.297 0.242 0.263 0.397 0.223 0.095 0.157 0.131 0.461 0.121 0.005

� 0.315 0.233 0.299 0.156 0.152 0.163 0.190 0.138 0.062 0.135 0.129 0.106 0.106 0.005

(
����: 11/26-11/28, 	: 11/28-11/30, 
: 11/30-12/3, �: 12/3-12/5, �: 12/5-12/7) ��: μg/m
3
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� 41.8 37.7 48.3 45.7 27.3 56.5 54.8 50.4 34.0 20.3 36.9 46.8 25.6 0.6

	 25.5 16.3 23.2 18.1 22.8 20.7 25.3 17.3 13.9 23.5 28.2 16.6 12.3 0.6


 20.5 23.3 36.3 29.8 26.2 40.1 30.3 33.2 17.4 17.9 21.3 20.5 13.5 0.4

� 26.2 5 35.8 31.9 32.9 38.0 30.1 32.4 21.1 15.5 16.2 29.7 67 0.6

� 25.2 22.0 34.4 20.5 20.1 23.8 27.5 27.7 17.8 9.3 22.5 18.4 11.8 0.6

� 6.11 4.50 5.88 6.19 4.31 7.39 8.17 7.30 3.86 1.92 6.08 8.25 4.11 0.08

	 3.31 2.43 3.34 3.49 4.97 3.33 3.65 2.79 1.80 3.47 5.21 2.56 2.93 0.08


 2.88 2.75 4.75 4.82 5.38 6.51 4.20 6.31 2.99 2.33 3.74 4.12 2.45 0.05

� 4.09 5 5.09 5.55 5.40 5.10 3.73 7.84 3.19 1.98 2.94 4.38 1.72 0.08

� 4.64 3.20 5.22 3.63 4.44 3.97 3.88 5.28 3.09 1.37 3.95 3.88 2.11 0.08

� 8.9 6.9 15.4 8.2 6.7 15.8 15.9 11.4 8.6 3.9 7.9 13.4 5.8 0.6

	 2.6 2.9 8.1 2.3 5.4 6.4 6.6 3.9 3.5 4.6 5.3 4.0 2.3 0.6


 5.1 3.9 10.7 7.4 6.9 10.8 8.1 8.1 5.0 3.5 5.9 5.3 2.7 0.4

� 5.5 5 10.3 5.4 7.8 7.4 7.4 4.3 6.6 2.7 5.2 6.6 2.5 0.6

� 5.1 4.2 9.4 3.6 3.5 5.6 8.7 6.6 6.6 1.9 6.9 4.4 2.5 0.6

� 0.150 0.181 0.186 0.180 0.132 0.177 0.163 0.162 0.096 0.098 0.147 0.109 0.128 0.002

	 0.148 0.149 0.160 0.174 0.139 0.144 0.169 0.138 0.064 0.100 0.111 0.067 0.107 0.002


 0.132 0.093 0.126 0.143 0.094 0.142 0.152 0.114 0.061 0.061 0.072 0.066 0.087 0.002

� 0.220 5 0.160 0.179 0.125 0.160 0.162 0.141 0.070 0.072 0.055 0.076 0.065 0.002

� 0.178 0.143 0.158 0.166 0.103 0.127 0.135 0.136 0.052 0.046 0.092 0.058 0.052 0.002

� 2.672 3.696 3.691 2.919 1.564 3.527 3.673 4.226 1.866 1.603 1.479 2.511 1.591 0.008

	 0.494 0.877 0.762 0.697 0.902 0.675 0.703 0.741 0.323 1.366 1.064 0.858 0.564 0.008


 0.987 2.165 2.547 1.822 1.462 2.274 1.472 1.746 0.697 1.329 0.825 0.814 0.941 0.005

� 1.771 5 2.231 2.464 2.206 2.937 2.028 2.500 1.162 0.848 0.661 2.080 0.625 0.008

� 1.464 1.730 1.862 1.050 0.564 1.070 0.947 1.316 0.463 0.295 0.623 0.642 0.426 0.008

� 0.29 0.22 0.25 0.30 0.19 0.48 0.46 0.45 0.28 0.17 0.28 0.52 0.23 0.01

	 0.10 0.11 0.13 0.15 0.18 0.14 0.15 0.12 0.09 0.17 0.25 0.12 0.10 0.01


 0.129 0.143 0.177 0.201 0.191 0.338 0.225 0.244 0.150 0.141 0.170 0.144 0.122 0.008

� 0.18 5 0.19 0.23 0.21 0.31 0.39 0.21 0.14 0.10 0.08 0.21 0.06 0.01

� 0.14 0.12 0.18 0.14 0.09 0.17 0.13 0.18 0.10 0.04 0.12 0.11 0.05 0.01

� 0.031 0.064 0.064 0.064 0.056 0.064 0.057 0.062 0.031 0.024 0.029 0.027 0.024 0.006

	 0.062 0.040 0.055 0.060 0.047 0.048 0.065 0.038 0.021 0.024 0.024 0.021 0.021 0.006


 0.041 0.026 0.042 0.043 0.038 0.043 0.094 0.039 0.016 0.016 0.018 0.015 0.016 0.004

� 0.047 5 0.059 0.062 0.047 0.056 0.053 0.039 0.021 0.022 0.020 0.021 0.021 0.006

� 0.039 0.029 0.059 0.051 0.055 0.042 0.064 0.038 0.020 0.020 0.023 0.020 0.019 0.006

� 0.230 0.180 0.188 0.219 0.133 0.178 0.223 0.134 0.098 0.085 0.101 0.119 0.093 0.004

	 0.197 0.092 0.136 0.141 0.112 0.090 0.180 0.081 0.066 0.084 0.086 0.071 0.067 0.004


 0.111 0.062 0.140 0.144 0.094 0.102 0.245 0.076 0.057 0.054 0.072 0.054 0.055 0.002

� 0.126 5 0.145 0.168 0.129 0.124 0.235 0.092 0.070 0.082 0.064 0.083 0.065 0.004

� 0.117 0.094 0.179 0.160 0.197 0.101 0.206 0.090 0.068 0.065 0.088 0.076 0.064 0.004

� 0.250 0.327 0.428 0.573 0.149 0.719 0.546 1.103 0.129 0.079 0.284 0.149 0.059 0.002

	 0.172 0.469 0.437 0.379 0.422 0.309 0.528 0.522 0.129 0.814 0.351 0.083 0.057 0.002


 0.078 0.723 0.866 0.377 0.343 0.762 0.438 0.476 0.153 0.280 0.132 0.081 0.030 0.001

� 0.809 5 0.843 1.102 1.498 1.947 0.967 1.725 0.284 0.227 0.215 0.563 0.043 0.002

� 0.464 0.413 0.559 0.431 0.416 0.843 0.546 0.680 0.085 0.109 0.230 0.162 0.037 0.002

� 3.546 6.701 6.633 4.669 1.854 5.616 5.669 5.739 1.162 1.374 1.535 2.879 0.530 0.007

	 1.085 1.729 1.505 1.151 1.742 0.998 1.135 1.007 0.525 2.706 2.333 0.800 0.331 0.007


 1.510 4.125 5.388 4.402 2.938 4.268 2.415 3.205 0.800 2.426 1.435 0.939 0.239 0.005

� 3.145 5 4.215 4.549 4.591 3.912 2.486 3.887 2.916 2.144 1.439 2.684 0.164 0.007

� 3.586 4.293 5.186 2.680 1.912 2.137 2.546 2.733 1.478 0.593 1.617 1.327 0.223 0.007

� 5.66 6.18 6.17 6.36 4.89 6.57 7.11 5.24 4.88 4.13 3.82 5.67 4.76 0.01

	 2.17 1.78 1.92 2.07 1.75 1.76 2.06 1.64 1.06 1.76 1.90 2.48 2.07 0.01


 3.241 2.787 3.145 2.947 2.159 2.494 3.736 2.043 1.611 1.651 1.880 2.138 2.997 0.008

� 3.14 5 3.14 3.08 2.24 2.75 3.05 2.58 1.20 1.11 1.22 3.36 2.26 0.01

� 2.09 1.69 2.17 1.57 1.08 1.60 1.75 1.45 0.79 0.82 1.20 1.24 1.52 0.01

� 0.430 0.300 0.370 0.690 0.270 0.790 0.540 0.560 0.510 0.190 0.570 0.810 0.530 0.009

	 0.150 0.180 0.220 0.240 0.310 0.210 0.260 0.240 0.240 0.300 0.450 0.170 0.150 0.009


 0.270 0.290 0.420 0.560 0.340 0.720 0.420 0.640 0.410 0.250 0.380 0.370 0.150 0.006

� 0.380 5 0.340 0.570 0.380 0.480 0.340 0.270 0.360 0.160 0.380 0.490 0.097 0.009

� 0.420 0.290 0.410 0.340 0.260 0.540 0.450 0.590 0.440 0.160 0.490 0.430 0.099 0.009

� 0.680 0.360 0.630 1.000 0.360 1.400 0.830 0.800 0.810 0.160 0.730 1.300 0.630 0.006

	 0.160 0.190 0.330 0.290 0.460 0.300 0.350 0.310 0.370 0.380 0.720 0.180 0.120 0.006


 0.260 0.310 0.680 0.800 0.410 1.200 0.520 1.100 0.680 0.260 0.510 0.430 0.140 0.004

� 0.490 5 0.530 0.800 0.480 0.720 0.440 0.360 0.610 0.150 0.490 0.490 0.079 0.006

� 0.560 0.330 0.630 0.440 0.340 0.890 0.660 0.950 0.730 0.160 0.750 0.440 0.059 0.006

� 1.50 0.86 0.99 2.30 0.62 2.40 1.40 1.60 1.10 0.49 1.30 2.60 1.20 0.02

	 0.46 0.42 0.49 0.61 0.71 0.46 0.58 0.53 0.53 0.75 1.20 0.48 0.32 0.02


 0.85 0.79 1.10 1.80 0.85 2.20 0.99 2.00 1.00 0.65 1.10 1.10 0.37 0.02

� 1.20 5 0.75 1.70 0.96 1.40 0.78 0.65 0.81 0.41 0.90 1.50 0.24 0.02

� 1.40 0.79 0.87 0.89 0.59 1.40 0.96 1.50 0.90 0.44 1.30 1.10 0.22 0.02

(
����: 11/26-11/28, 	: 11/28-11/30, 
: 11/30-12/3, �: 12/3-12/5, �: 12/5-12/7) ��: μg/m
3

 (B[k]F, B[a]P, B[ghi]P: ng/m
3

)
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� !�+,-.��
���/0-12�342)5

B[a]P

B[ghi]P

Cl
–

NO
3

–

SO
4

2–

B[k]F

NH
4

+

K
+

Mg
2+

Ca
2+

PM2.5

OC

EC

Na
+

 

 

�����



5 �� 19������
�� 

5.1� ������ 

�� 1 �����	
 ��
���� 14203

���	

�� 2 �����	
 ��
���� 14107

���	

�� 3 �����	
 ��
���� 14131

���	

�� 4 �����	
 ��
���� 13108

���	

�� 5 �����	
 ��
���� 11224

���	

�� 6 �����	
 ��
���� 11107

���	

���������
 35.20.51N 139.21.05E

������ !"#$%&'(
#
)*+,,-./012!".345�617892:;
<1km.=>?@��2:<1km.ABC?@�� DEFG

�H #AIJK&�:L#MNOPQ#'RL.ST1U'(
#VL./017WFGMN
X*+-.4km2MNO*+3;.2km#/0.EFG

'(�YZO�[\]^_`ab


YZO�'(
cde 1-3-39 4fghi	6�

jk�jk
[\]^lm	


jk
nopqr 1-2-15 sthi	6�

���������
  35.25.09N 139.37.14E

������ !"#$%&stu#vw�xy#��3zABC#{|}D~�7���z�
�C3����|+�WGst*+V�8��0.5��.��16�z:V�8�����#���.

�����#��N�?�	DEFG

�H #AIJK&lm	#�93�#g��������#�.� ¡7892-¢V�#�.
3£`¤¥`Dg¦2;�#�.3§¨D©ª12:.3«¬­®¯_`abDg°7WFG

O±�O±
²³lm	


O±
O±p´µ¶ 20-2 sthi	6�
���������
 35.30.43N·139.42.55E(10m)

������ !"#$%&���	*+::V480m¸¹��Vº�»jk¼z½��¾jk

¿´ÀÁ¼DÂ9z�#¸3ÃÄ�Å�ÆÇEFG-V<5¢6km.¿´ÀÁzV¢:<4km.

O±ÁDEFG

�H #AIJK&!"3'È�Ç§¨D©ª1789É#��W��ÇEFG

ÊV�Vº�[\]^lm	


Vº�ÊVp�Ë 1-7-5 sthi	6�

���������
 35.39.54N 139.49.39E (23m)

������ !"#$%&V�<100m��-�<200�.�¡Ì¡Í¼��DE921kmÎ

.�PÏÐ_`ab23¢5km¸.ÑÒ��,�
ÓÔÕÖ×Ø��D�6ÙFG

�H #AIJK&�Ú310Ûfg7#£`¤¥`��ÜÝ	ÞßDà�2:<2km¸3VºX

#á9ÊÇEFG

â´�ãä�Oåæç	â´èéêë


ãä�â´
iâ´ìíî 39 ïthi	6�

���������
 35.48.52N�139.40.52E�3.1m


������ !"#$%&st#u.ABC^ðDEFGst*+200¢300�ñ772��.

� ¡U�QÇEFG��3òó2ôÐõöDàWG

�H #AIJK&!"3'È�Ç2:�1.8km#��÷.;*+V.øODP¡7WFG

�WU ��WU 
ù	


�WU 
úûpüý 6-4-4 st(þõ�)hi
35.51.43N�139.38.43E�15.0m


������ !"#$%&V�.��17�¼D|°7WFG!"3²�×ØDàW�s)ÇE

FG

�H #AIJK&!"3'È�Çz;�1.4km#��÷.-*+:�øODP¡7WFG

	6�

���������


 

�����



 

�� 7 �����	
 ��
���� 11421

���	

�� 8 �����	
 ��
���� 12106

���	

�� 9 �����	
 ��
���� 12219

���	

�� 10 �����	
 ��
���� 12421

���	

�� 11 �����	
 ��
���� 8203

���	

�� 12 �����	
 ��
���� 9304

���	

�������������� !


���"��#��$%&' 914 ()*+,-./0%

12342�567
 36.04.49N3139.33.50E�4 m


8�9:;<=>?@ABCDEFG*�HIJKL"�M3007N�;OJPQ"RM2.2S7

N�;122�TOJKL

�U=@VWXYC>?FZ[�IJPQ\]^_`aFbcL

35.37.51N 140.04.15E�5 m


8�9:;<=>?@ABCde_fa@gd�h3\�NEijklm�NJKL"R800m

N�;14�OnoPQp�2qNFr@sctuv*OJKL

wx�yzv*


wx
{u|yz 1-11 }~0%

12342�567
 35.31.22N 140.04.18E�5 m


12342�567


8�9:;<=>?@ABC�x�t8��HN���Q"��N�;16�OJPQ�@;<n

�~@�NFr�v*O���ANJKL�~F��8����NJKL

�U=@VWXYC>?FZ[�IQ"��NR��Q��FG��@�c��N^��oPr
OscL"R�NFpR��"���jK���OJKL

 ¡� ¡R¢£¤¥}


wx�¦(# ¡$R¢£ 1516-2 }~0%

12342�567
 35.20.58N 140.22.54E�5 m


8�9:;<=>?@ABC ¡$§R¢£g�h@¨��NJKL>?N\]^8�F^©Q
��ª?N«¬@­®;<9:JR«¬TOJKL

�U=@VWXYCR�FZ[^G�HIJPQ¯@°F±Z²IJKL��F³630m´2@

µ�N^��cKL

¶�¡�·¸�¹º���� !


·¸�¶�¡
»¼½$ 2145-13 �~¾¿0«ÀPÁ»	Â�

12342�567
 36.36.1N 139.56.25E (12m)

8�9:;<=>?@ABC8���NÃÄ�Q>?NFgÅÆ^8�Ç�OJKOQ\8�F
^cLpRM1kmN�;¾�TOÈ��cKL

�U=@VWXYCÉRZÊ@"ËNÃÄ�Q>?FZ[IJKL"�Ì³6300Í6007@��

n���OÎ^��cKLR2.3S7NÏÐ�Op"N�j�cKL

ÑÒ�ÓÔ�ÑÒ¹º	


ÓÔ�ÑÒ
»6ÕÖ×Ø×ÙÚ }~0%	Â�

12342�567
 36.4.16N 140.11.27E

8�9:;<=>?@ABC¹º	ÛÜ�@ ÝNJPQDEFÞß3lm=Q"�àáMâããä
N�;âåÙ�TOJKL

�U=@VWXYCæçÒ���NÖèÚéä@ê6�%NÃÄ�Q"ØããäNFR�Në�O�j�
cKL"MìãéäNFíî�ïOJKL

	Â�

wx�
ð
ñò� 1-8-8 }~0%

	Â�

	Â�

	Â�

�U=@VWXYC>?FZ[�IJKL


ð�
ðñò�¤¥}


 

�����



 

�� 13 �����	
 ��
���� 10201

���	

�� 14 �����	
 ��
���� 20201

���	

�� 15 �����	
 ��
���� 19201

���	

�� 16 �����	
 ��
���� 221007

���	

�� 17 �����	
 ��
���� 22209

���	

������������	


��� !���"#��	


 !���
$%& 378 '()$

'()$

�*+,-./0123456789:;<=>8?@ABC*,D�ED�,FGH8kmEI

;JD�KL,MNGOP300mQ400mERSTGOP1000Q2000m,��8TU:;J

	V�

WXYZX�[N\
 36.24.06N 139.05.57E�20m


]�^_`a+bc,de1fg
h�,23L8ijkl7m8no>p9:qr;JSTG
st�uEI;pR1kmvw8Gxy]�p�Vz;J7H300m{6H600m8GR|}~,�

r�`+,��`apI;J

�����
��� 1-7-31 �()$	V�

]�^_`a+bc,de1bcG����EI;pRH500\28Gs����_&]�p�

p;JH2km68���,]���pI;JH300\68�`p738�@qr;J

�*+,-./01����,28I�RbcG���EI;JH300\28�,�>pI�R3

45789:;J

fg�fg�"#����	


fg�fg
�� ¡¢ 1978	V�

WXYZX�[N\
 36.37.57N 138.10.38E�12m


WXYZX�[N\
 35.40.08N 138.33.11E (4.5m)

]�^_`a+bc,de1��
h,63L8ijkq��RbcGs��uE]�G£rJ
6H400\8�`(16,000¤/¥)pI;pRNO2,"#¦§¨©,ª«G£rJ

�*+,-./01��D�,63L,MN280\,��ER6Q7mG��8c¬kR3mH

100\­®>p9:;J¯°­}kq634523,±p²³z;J

´��´�
µ	¶·�


¸¹�´�
º»& 1-1 �()$	V�

WXYZX�[N\
 34.49.59N 138.10.45E (4 m)

]�^_`a+bc,de13231300\bc8¼½]�R231000\bc8B¾]�pI

;J`aG330\bc{240\bc�`pI;JUA6200\8�`¿��pI;J

�*+,-./01bcG���E21000\bc8ÀÁ>pI;J

�*+,-./01bcG���Els�{�ÂpÃVkqr;J6mG�El32HÄÅÅ\ÆÇ
>p345289:qr;J

¸¹
�ÈÉ�ÊË¶·�


¸¹
ÌÍÎÏÐÑÒÓ�Ô� �()$	V�

]�^_`a+bc,de1ÈÉ�ÊË,Õ�,Ö8I�l×8�>pI;J32HØÅÅ\8�
`ÙÚÛ��pI;JÀÜ£ÝÞßG£rJ

WXYZX�[N\
 34.59.07Nà138.20.09à(3.0m)

 

 

 

 

 

 

 

 

�����



5.2� 	
�	�� 

�� 1 �����	
 ��
���� 14203

���	
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        12����� !"� 10.6% ####12����� !"� 2.4%
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�� 6 �����	
 ��
���� 12217

���	

���) 12������ 36,018� ���) 12������ 31,398�

        12����� !"� 32.1% ####12����� !"� 8.3%
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        12����� !"� 5.9% ####12����� !"� 1.4%

	$�

%&'()�%&'()*+,


-./0123456�73m89/6�:;
-./02�����<17=>?/0��@ABC8DE;

FG�%&
'()HIHJKH

36.32.45N 138.07.41E (3 m)

,LMN
O>PQ>�RST
 36.2.30N 140.9.55E

UV
WX�UV
WXYZ[*+,


O>PQ>�RST


O>PQ>�RST


\]�^_
`a 1064-4 ,LMN

9bcd�9bcd*+,


,Lefgh�cd
ijkl 335

mn�UV
WX 2098 ,Lef
O>PQ>�RST
 36.48.24N 139.56.58E (3 m)

	$�

O>PQ>�RST
 34.52.39N 138.16.16E (3 m)

-./0123456�o7o5m89/1�:;

	$�

	$�

	$�

	$�

-./02�����<17=>?/0��@ABC8DE(�/pqrstu:);

vw�vw*+,


36.22.55N 139.02.31E (1.5m)

-./0123456�x5m89/4�:;

-./02�����<17=>?/0��@ABC8DE;

-./0123456��/pqtu:yzx8100m{9/411�:yz78200m

-./02�����<17=>?/0��@ABC8DE

O>PQ>�RST


|}~��|}~�*+,


-./0123456�7o7m89/17�:;
-./02�����<17=>?/0��@ABC8DE;

-./0123456�x5m89/18�:;7x500T8\]/|}~���E;

-./02�����<17=>?/0��@ABC8DE;

���pq
�2� 1-6-1 ,Lef

���������*+,


35.39.38N 138.34.18E (1.5m)

�X�vw
� 970 ,LMN
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�
 ��(��������):��������� !"#$%&'()*+,-./0,

1 252��3456789:;, 348(1984) 

�
 ��, <=>?@(�����A5���):��������� !"#$%&'(

)*+,-./0(1 2B), 1 262��3456789:;, 594(1985) 

CD EF(GHIJ��K0*-):��������� !"#$%&'()*+,-.

/0(1 3B), 1 272��3456789:;, 305(1986) 

CD EF(GHIJ��K0*-):��������� !"#$%&'()*+,-.

/0(1LB), 1 302��3456789:;, 204(1989) 

CD EF(GHIJ��K0*-):��������� !"#$%&'()*+,-.

/0(1 6B), 1 312��3456789:;, 254(1990) 

CDEF(GHIJ��K0*-), MN� O�, PQ R�(STU��A5���):���

����VW%XCYZ[\�]^_ , 1 32 2��3456789:; , 

203(1991) 

`a� bc(deJ�����), MN� O�(STU��A5���):���������

 !"#$%&'()*+,-./0(17B), 1322��3456789:;, 

499(1991) 

MN� O�, PQ� R�(STU��A5���), Nf� gh(IiU�����), CD�

EF(GHIJ��A5K0*-):��������� !"#$%&'()*

+,-./0(1 8B), 1 332��3456789:;, 243(1992) 

jk� lm(�����A5���), `a� bc(deJ��A5���), Nf� gh(I

iU�����):��������� !"#$%&'()*+,-./0(1

9B), 1 332��3456789:;, 244(1992) 

CD� EF(GHIJ��A5K0*-), MN� O�, PQR�(STU��A5���):

�������VW%XCYZ[\�]^_(12B), 1332��345678

9:;, 250(1992) 

`a� bc(deJ�����):��������� !"#$%&'()*+,-./0

(1 10B), 1 342��3456789:;, 325(1993) 

MN� O�, PQ� R�, nop�q(STU��A5���):���rst%uvuwx

����yzYZ{|}%~������, 1 34 2��3456789:;, 

327(1993) 

PQ� R�(STU��A5���):STU���������� PAHs ��%��, 1 34

2��3456789:;, 324(1993) 

CD EF(GHIJ��A5K0*-):���rs%R���x������ !"#$

%��, 1 352����56789:;, 497(1994) 

�Q �	,�Q� �(��J��K0*-):��������� !"#$%&'()*+

,-./0(1 11B), 1 352����56789:;, 265(1994) 

�D� �,�� p�,j� lm(�����A5���):��������� !"#$%

&'()*+,-./0(1 12B), 1 362����56789:;, 256(1995) 

�����



CD EF(GHIJ��A5K0*-):��������� !"#$%&'()*+,

-./0(1 13B), 1 372����56789:;, 377(1996) 

�� ��, ~� � :D¡J������yzYZ{|}%&'()*+,-./0, 1

382����56789:;, 618(1997) 

�� p�(�����A5���):��������� !"#$%&'()*+,-.

/0(1 14B), 1 382����56789:;, 619(1997) 

�� ��(D¡J¢£�����):��������� !"#$%&'()*+,-.

/0(1 15B), 1 392����56789:;, 387(1998) 

CD EF(GHIJ��A5K0*-),¤¥ ¦§(�����A5���):��rs%R�

��x����¨©ªXCYZ%�« , 1 40 2����56789:; , 

438(1999) 

¬­ �®, ¯°  ±(IiU�����):�������� !"#$%&'()*+,

-./0(1 16B), 1 402����56789:;, 444(1999) 

²­ ³´(deJ�����):�������� !"#$%&'()*+,-./0 

(1 17 B) µ\ 10 u���¶·%¸9 ,1 41 2����56789:;, 

290(2000) 

¹Ng�q(�����A5���):�������� !"#$%&'()*+,-./

0(1 18 B) µ\ 11 u���¶·%¸9, 1 42 2����56789:;, 

249(2001) 

º»� ��(��J��A5?¼K0*-):�������� !"#$%&'()*+,

-./0(119B)µ\12u���¶·%¸9, 1432����56789:;, 

381(2002) 

CD� EF(GHIJ��A5K0*-):�������� !"#$%&'()*+,-

./0(1 20 B)µ\ 13 u���¶·%¸9, 1 44 2����56789:;, 

340(2003) 

`a bc(deJ����K0*-):�������� !"#$%&'()*+,-.

/0(1 21 B) µ\ 14 u���¶·%¸9, 1 45 2����56789:;, 

309(2004) 

CD EF(GHIJ��A5K0*-):�������� !"#$%&'()*+,-

./0(1 22 B) 	
�	 PM2.5 ��¶·�]^_, 1 45 2����5678

9:;, 309(2004) 

½¾¿Àq(Á¥J��¢£A5���):�������� !"#$%&'()*+,-

./0(1 23B) µ\ 15u���¶·%¸9, 1 462����56789:;, 

564(2005) 

CD EF(GHIJ��A5K0*-):�������� !"#$%&'()*+,-

./0(1 24B) 	
�	 PM2.5��¶·�]^_(2), 1 462����567

89:;, 567(2005)  

�� ��(D¡J¢£�����):�������� !"#$%&'()*+,-./

0(1 25 B) µ\ 17 u���¶·%¸9, 1 47 2����56789:;, 

2E0948 (2006)  
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¥Q cÂ(ÃÄJÅÆÇ��A5K0*-):�������� !"#$%&'()*+

,-./0(1 26B) µ\ 17u���¶·%¸9, 1 482����56789

:;, 563(2007)  

`a bc(deJ����K0*-): yzYZ{|}%ÈÉ0ÊËÌÍÎ£�ÏÐ%ÑÒ

Ó�� SPMÔÕ��%ÖW×VW��%¶·ØÙÓ, 1 482����5678

9:;, 386 (2007)  

ÚÛ hÜ, Ý¥ Þ(ßàJ¢£�����):�������� !"#$%&'()*+

,-./0(1 27B) µ\ 18u���¶·%¸9, 1 492����56789

:;, 280(2008)  

�� ��(D¡J¢£�����):�������� !"#$%&'()*+,-./

0(1 28B) áâãt%��¶·ØÙäå 18u�%¶·�]^_, 1 462��

��56789:;, 281(2008)  
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�3-2������	�
��
�18�11�27��12� 1��

� � �� � � � 	 
 � �
�� � � � � � � � � ��� � 
 � � � �   ! " # $% & �

SO
2
(ppb) 3.2 7.7 5.8 � 1.4 1.1 1.5 3.4 3.0 1.0 0.6 1.6 � 2.3 2.8 0.7 � 3.0

Ox(ppb) 3.2 5.3 11.4 9.2 5.0 9.4 6.5 � 9.8 21.8 30.3 16.6 13.0 13.3 12.8 10.6 7.8 17.0

NO(ppb) 31.0 42.0 37.7 21.4 20.8 22.6 15.1 25.0 22.9 2.1 0.2 6.2 12.0 21.3 13.1 35.8 3.6 11.0

NO
2
(ppb) 31.0 36.0 40.9 33.6 29.1 28.1 22.3 28.8 29.3 11.6 5.5 11.4 16.0 23.6 17.1 25.6 9.0 15.0

SPM(μg/m
3

) 27.1 24.3 23.7 19.6 26.8 16.2 18.1 26.2 29.1 20.2 6.0 9.5 20.0 9.4 10.0 30.2 13.2 22.0

��(m/s) 1.1 3.1 1.9 2.1 1.1 2.1 1.6 2.2 2.8 2.6 0.9 2.3 0.8 1.9 1.9 0.8 1.4 3.6

��(�) 12.6 � 13.0 12.4 13.0 12.0 10.7 � 12.5 � 5.9 10.1 9.5 10.3 7.2 � � 13.8

��(�) 73.2 � 78.6 88.8 71.4 75.3 79.8 � 81.4 � 81.7 84.5 80.6 � 79.8 � � 72.6

N 16 15 9 15 3 9 5 15 7 12 6 26 6 7 7 2 0 0

NNE 30 27 19 29 7 3 4 5 13 6 16 13 19 1 13 2 0 0

NE 9 10 19 12 18 6 17 3 19 2 56 10 18 0 13 5 0 2

ENE 9 5 6 4 7 9 6 0 16 0 30 10 5 0 14 6 7 4

E 1 7 1 5 15 8 9 1 8 1 10 2 0 2 18 6 7 1

ESE 0 5 3 1 10 4 5 4 4 0 5 0 1 2 4 3 4 0

SE 0 0 1 2 4 3 5 2 8 1 2 2 0 4 2 1 1 2

SSE 4 1 1 0 1 0 1 2 6 2 11 1 2 17 1 2 1 0

S 1 0 1 3 0 1 2 0 1 1 29 2 0 1 2 0 0 0

SSW 1 0 0 0 0 1 0 0 2 1 6 1 1 0 2 1 0 1

SW 4 1 0 0 0 0 1 0 0 0 1 1 0 1 4 6 2 1

WSW 1 0 1 0 0 1 2 1 2 4 1 0 2 2 4 21 5 20

W 1 0 3 2 2 0 6 3 3 7 1 3 2 1 3 21 21 46

WNW 1 3 2 2 10 7 7 11 4 26 1 3 3 11 1 2 22 15

NW 1 7 10 6 6 14 12 19 2 22 2 6 16 27 2 4 6 1

NNW 2 14 10 14 4 21 8 27 1 10 5 16 8 17 2 0 1 1

C 15 1 10 1 9 9 6 3 0 1 58 1 16 3 1 12 19 2

� 96 96 96 96 96 96 96 96 96 96 240 97 99 96 93 94 96 96

 

 

�3-4��������	
��
�18� 7�26�� 7�28��

���� ���	 
��
 ���� ���
�

����
�  �

���
� !�

"#�
$�%

&'() *+,C -./0 ���

SO
2
(ppb) 1 1 1 2.7 1.7 1 1.7 5.8 1 1 1 1 4.0

Ox(ppb) 1 1 1 1 1 1 1 1 1 1 1 1 1

NO(ppb) 17.8 20.0 32.5 10.2 42.6 51.1 57.3 28.3 37.0 6.0 17.2 8.2 5.0

NO
2
(ppb) 35.2 32.0 41.4 37.8 32.6 36.8 52.1 26.4 17.0 28.2 18.3 25.4 18.0

CO(ppm) 0.9 1 0.5 0.5 1 0.4 0.8 0.8 0.4 23 1 0.7 0.3

SPM(μg/m
3

) 68.5 71.9 84.9 49.9 48.4 39.3 44.3 37.3 31.0 51.1 29.8 70.2 66.0

��(m/s) 1 1 0.7 1.2 1.4 1.1 1.7 1.0 1 0.4 1.4 0.6 2.1

��(�) 1 1 1 27.7 1 1 27.7 1 1 1 1 1 1

��(�) 1 1 1 78.9 1 1 78.2 1 1 1 1 1 1

N 1 1 0 0 6 0 0 2 1 0 5 0 0

NNE 1 1 0 0 6 0 1 6 1 3 10 2 0

NE 1 1 0 3 2 5 1 3 1 4 11 7 0

ENE 1 1 2 3 1 10 0 7 1 1 0 1 4

E 1 1 9 1 7 9 0 1 1 0 0 0 12

ESE 1 1 6 1 9 4 6 1 1 0 2 0 2

SE 1 1 2 21 3 4 2 2 1 0 3 0 8

SSE 1 1 0 17 0 0 0 7 1 0 3 0 4

S 1 1 6 0 5 6 0 5 1 0 1 13 3

SSW 1 1 2 1 5 2 2 2 1 0 0 9 0

SW 1 1 1 1 1 0 23 0 1 4 0 0 0

WSW 1 1 5 0 0 0 4 0 1 3 1 0 1

W 1 1 0 0 0 0 2 0 1 3 1 0 2

WNW 1 1 0 0 0 0 5 0 1 0 5 0 3

NW 1 1 0 0 0 0 2 0 1 1 3 0 4

NNW 1 1 0 0 1 0 0 0 1 1 2 0 3

C 1 1 15 0 2 8 0 13 1 25 0 16 2

� 1 1 48 48 48 48 48 49 1 45 47 48 48
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�3-6��������	
��
�18� 7�31�� 8� 2��

���� ���	 
��
 ���� ���
�

����
�  �

���
� !�

"#�
$�%

&'() *+,C -./0 ���

SO
2
(ppb) 1 1 1 0.6 0.9 1 0.2 5.5 1 1 1 1 4.0

Ox(ppb) 1 1 1 1 1 1 1 1 1 1 1 1 1

NO(ppb) 27.7 22.0 12.4 12.2 49.1 66.4 69.3 16.5 28.0 10.9 18.4 11.6 15.0

NO
2
(ppb) 33.2 29.4 27.2 31.1 24.7 31.0 44.4 16.1 16.0 25.7 21.4 23.4 21.0

CO(ppm) 0.9 1 0.4 0.5 1 0.3 0.5 0.5 0.2 23 1 0.6 0.3

SPM(μg/m
3

) 31.7 43.5 39.9 31.4 32.3 29.3 36.5 23.9 30.0 23 47.0 42.6 37.0

��(m/s) 1 1 1.2 0.8 1.5 1.3 1.9 0.9 1 0.3 2.3 0.5 1.3

��(�) 1 1 1 24.0 1 1 23.6 1 1 1 1 1 1

��(�) 1 1 1 74.8 1 1 74.2 1 1 1 1 1 1

N 1 1 0 1 0 0 0 8 1 3 0 0 0

NNE 1 1 0 2 1 0 0 15 1 1 2 2 0

NE 1 1 0 5 3 1 0 12 1 2 4 5 0

ENE 1 1 7 8 6 12 0 1 1 1 3 0 0

E 1 1 19 5 10 18 0 1 1 0 1 0 0

ESE 1 1 3 8 18 9 0 0 1 0 1 0 1

SE 1 1 3 14 8 1 0 0 1 0 0 1 2

SSE 1 1 4 3 0 0 0 3 1 0 3 0 5

S 1 1 0 0 0 2 0 1 1 0 19 11 10

SSW 1 1 2 0 2 0 0 1 1 0 9 6 0

SW 1 1 0 0 0 0 11 0 1 5 2 0 8

WSW 1 1 1 0 0 0 7 2 1 1 2 0 1

W 1 1 0 1 0 0 4 0 1 1 0 0 1

WNW 1 1 0 0 0 0 14 0 1 0 2 0 5

NW 1 1 0 0 0 0 11 0 1 0 0 0 8

NNW 1 1 0 0 0 0 1 0 1 1 0 0 4

C 1 1 9 1 0 5 0 5 1 33 0 23 3

� 1 1 48 48 48 48 48 49 1 48 48 48 48

�3-8��������	
��
�18�11�27��11� 29��

���� ���	 
��
 ���� ���
�

����
�  �

���
� !�

"#�
$�%

&'() *+,C -./0 ���

SO
2
(ppb) 1 1 1 0.4 1.0 1 0.4 4.7 1 1 1 1 3.0

Ox(ppb) 1 1 1 1 1 1 1 1 1 1 1 1 1

NO(ppb) 67.6 67.3 161.4 44.3 90.3 78.2 85.7 19.9 55.0 25.1 51.8 83.3 46.0

NO
2
(ppb) 41.2 39.9 53.2 37.6 30.4 34.1 39.0 16.5 27.0 23.5 26.3 32.8 26.0

CO(ppm) 1.0 1 0.9 0.7 1 0.5 0.6 0.6 0.3 0.5 1 1.5 0.3

SPM(μg/m
3

) 25.1 23.4 30.5 21.6 23.7 22.8 26.4 13.5 10.0 23.2 26.3 69.6 21.0

��(m/s) 1 1 0.9 0.7 1.0 1.7 2.0 1.4 1 0.4 1.1 0.3 2.1

��(�) 1 1 1 13.5 1 1 13.8 1 1 1 1 1 1

��(�) 1 1 1 84.8 1 1 95.7 1 1 1 1 1 1

N 1 1 0 2 3 1 1 9 1 0 5 0 3

NNE 1 1 0 3 4 3 1 26 1 2 7 5 0

NE 1 1 3 4 14 16 0 7 1 2 6 2 0

ENE 1 1 28 5 3 9 1 0 1 2 2 0 1

E 1 1 0 2 6 2 0 0 1 1 0 0 2

ESE 1 1 1 0 4 1 2 0 1 0 3 0 2

SE 1 1 0 2 0 0 0 0 1 0 1 0 0

SSE 1 1 0 1 1 0 0 0 1 0 0 0 0

S 1 1 0 0 0 2 0 0 1 0 3 6 0

SSW 1 1 1 1 1 0 0 0 1 2 3 4 4

SW 1 1 0 0 0 1 2 1 1 7 0 0 8

WSW 1 1 0 11 0 0 2 0 1 1 3 0 12

W 1 1 0 6 1 0 5 1 1 0 1 0 3

WNW 1 1 0 1 2 1 8 1 1 0 3 0 4

NW 1 1 0 1 0 2 21 0 1 0 7 0 7

NNW 1 1 0 0 3 1 4 2 1 0 2 0 2

C 1 1 15 9 6 9 1 3 1 30 0 31 0

� 1 1 48 48 48 48 48 50 1 47 46 48 48
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��
�18�12� 1��12� 4��

���� ���	 
��
 ���� ���
�

����
�  �

���
� !�

"#�
$�%

&'() *+,C -./0 ���

SO
2
(ppb) 1 1 1 2.2 1.6 1 1.5 4.9 1 1 1 1 3.0

Ox(ppb) 1 1 1 1 1 1 1 1 1 1 1 1 1

NO(ppb) 69.5 34.4 115.9 51.8 51.4 63.2 92.5 33.7 60.0 12.5 38.7 28.1 13.0

NO
2
(ppb) 37.3 28.9 43.7 39.1 24.6 31.6 39.2 25.4 22.0 12.5 19.8 24.3 16.0

CO(ppm) 1.1 1 0.9 0.8 1 0.7 0.9 0.7 0.4 0.4 1 23 0.2

SPM(μg/m
3

) 18.7 19.5 30.0 32.6 25.7 26.2 31.7 22.6 16.0 12.5 29.1 15.9 22.0

��(m/s) 1 1 0.5 1.0 1.2 0.8 1.9 1.30 1 0.6 1.4 0.5 4.1

��(�) 1 1 1 10.0 1 1 10.0 1 1 1 1 1 1

��(�) 1 1 1 57.4 1 1 59.7 1 1 1 1 1 1

N 1 1 3 1 5 4 3 16 1 4 7 0 0

NNE 1 1 2 1 8 0 2 23 1 7 13 14 0

NE 1 1 2 2 2 4 1 2 1 19 2 12 0

ENE 1 1 7 4 1 2 1 0 1 13 0 1 0

E 1 1 4 3 1 2 0 0 1 0 2 0 0

ESE 1 1 0 3 2 2 11 0 1 0 8 0 0

SE 1 1 1 11 3 1 1 1 1 0 7 0 0

SSE 1 1 2 9 3 2 0 3 1 0 3 3 0

S 1 1 4 1 2 3 1 11 1 0 1 10 0

SSW 1 1 1 0 4 6 1 3 1 0 5 10 0

SW 1 1 0 1 5 3 6 0 1 1 4 1 17

WSW 1 1 9 12 2 6 5 1 1 1 3 0 23

W 1 1 0 15 4 0 7 2 1 1 4 0 22

WNW 1 1 0 2 2 4 1 0 1 8 3 0 4

NW 1 1 0 1 10 6 16 5 1 4 5 0 3

NNW 1 1 0 2 11 3 10 1 1 0 5 0 1

C 1 1 37 4 7 24 6 3 1 14 0 21 2

� 1 1 72 72 72 72 72 71 1 72 72 72 72

�3-12��������	
��
�18�12� 6��12� 8��

���� ���	 
��
 ���� ���
�

����
�  �

���
� !�

"#�
$�%

&'() *+,C -./0 ���

SO
2
(ppb) 1 1 1 3.7 3.4 1 3.2 6.7 1 1 1 1 2.0

Ox(ppb) 1 1 1 1 1 1 1 1 1 1 1 1 1

NO(ppb) 156.7 152.3 284.8 157.5 149.8 153.2 231.8 63.3 109.0 42.7 77.2 73.9 26.0

NO
2
(ppb) 55.6 52.8 67.6 57.8 38.3 43.0 58.4 28.4 28.0 29.8 32.0 35.7 23.0

CO(ppm) 1.6 1 1.8 1.8 1 1.3 1.7 1.1 0.5 0.7 1 23 0.4

SPM(μg/m
3

) 44.5 48.1 72.8 83.1 72.0 66.4 82.5 39.0 28.0 41.3 47.7 48.0 24.0

��(m/s) 1 1 0.1 0.7 0.8 0.5 1.0 0.8 1 0.4 1.1 0.3 2.1

��(�) 1 1 1 9.2 1 1 9.8 1 1 1 1 1 1

��(�) 1 1 1 66.1 1 1 67.7 1 1 1 1 1 1

N 1 1 0 0 6 3 3 11 1 1 1 0 1

NNE 1 1 0 1 4 0 0 13 1 2 9 3 0

NE 1 1 0 2 3 0 0 3 1 4 9 13 0

ENE 1 1 1 2 0 0 1 0 1 7 2 0 0

E 1 1 3 0 0 2 0 0 1 0 0 0 1

ESE 1 1 0 0 3 1 1 0 1 0 3 0 0

SE 1 1 1 3 2 0 0 1 1 1 1 0 1

SSE 1 1 1 3 3 1 0 2 1 0 1 0 2

S 1 1 1 1 2 1 0 1 1 0 3 1 4

SSW 1 1 0 0 4 2 1 2 1 0 2 3 3

SW 1 1 0 0 2 0 4 1 1 0 2 0 11

WSW 1 1 0 10 2 3 6 1 1 0 5 0 0

W 1 1 0 12 1 0 2 1 1 0 2 0 0

WNW 1 1 0 2 7 3 1 1 1 2 6 0 9

NW 1 1 0 0 1 4 12 1 1 0 5 0 12

NNW 1 1 0 1 2 1 8 3 1 0 0 0 4

C 1 1 40 11 6 27 9 7 1 31 0 28 0

� 1 1 47 48 48 48 48 48 1 48 51 48 48
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