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まえがき 

 

環境省の｢平成 22 年度 大気汚染状況について｣によれば、平成 22 年度における、浮遊粒

子状物質の長期的評価による環境基準達成率は、一般局、自排局ともに 93.0%であり、平

成 21年度と比べるとやや低下しましたが、年平均濃度は緩やかな改善傾向が見られます。

一方で、これまでの浮遊粒子状物質対策については、大きな動きがあり、平成 21 年 9 月 9

日に微小粒子状物質（PM2.5）に係る環境基準が告示されました。PM2.5 は浮遊粒子状物質

の中でも特に呼吸器疾患や循環器疾患等の健康影響が指摘されており、現在、大気汚染物

質の中で最も関心が寄せられているものの一つと言えます。基準設定以来、初めて発表と

なった PM2.5 の環境基準を達成した測定局は、有効測定局数 46局（一般局 34局、自排局

12 局）中、12局（一般局 11局、自排局 1局）と低い状況であることが分かりました。 

 関東地域を中心とした浮遊粒子状物質に対する広域的取組は、昭和 56 年度に、一都三県

公害防止協議会を母体とした、1 都 3 県 2 市（東京都、神奈川県、千葉県、埼玉県、横浜

市、川崎市）による「南関東浮遊粒子状物質合同調査」が開始され、その後、平成 7年度

に、栃木県、群馬県、山梨県、千葉市が加わった 1 都 6県 3市で構成された「関東 SPM 検

討会」において実施されていました。翌年には茨城県が参加、平成 12 年度に「関東地方環

境対策推進本部大気環境部会」の中に「浮遊粒子状物質調査会議」が組織され、調査が継

続されました。平成 15 年度に長野県と静岡県が、平成 18 年度には、さいたま市、平成 20

年度には静岡市及び浜松市が、これに加わりました。現在は、相模原市が加わった 1都 9

県 7 市の体制となりました。 

 このような長い歴史を持つ本調査は、平成 19年度までを一つの区切りとして、平成 20

年度からは、手法を見直して PM2.5 に着目した新たな調査を始めました。本報告書は、平

成20年度～22年度に実施した粒子状物質の共同調査結果についてとりまとめたものです。  

 夏期の PM2.5 中の二次生成粒子の高濃度化現象に焦点をあて、広域的な濃度レベルの把

握に加え、二次生成粒子成分濃度とその前駆物質であるガス状物質濃度を同時に観測し比

較することにより、夏期における広域二次粒子汚染のメカニズムについて検討しています。 

本報告書が、浮遊粒子状物質問題の解決に向けた、また PM2.5 に関する、新たな一資料

として、広く活用されれば幸いです。 

最後に、共同調査の実施及び報告書の取りまとめにあたって、御協力をいただいた関係

各位に、深く感謝致します。 
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PM(10-2. 5) PM2. 5 PM2. 5

PM( 10-2. 5)  
 

 8 4 8 6  
8 4 8 6 PM(10-2. 5) PM2. 5 4-1-5

PM(10-2. 5) 0. 8 12. 2 5. 7 g/ m3  

4-1-5  8 4 8 6 PM(10-2. 5) PM2. 5  
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0

5

10

15

20

25

30

PM( 10- 2. 5) PM2. 5

 
PM2. 5 0. 7 11. 2 5. 7 g/ m3

 
 

 8 6 8 9  
8 6 8 9 PM(10-2. 5) PM2. 5 4-1-6  
PM(10-2. 5) 3. 1 8. 6 5. 8 g/ m3

 
PM2. 5 4. 2 17. 2 9. 3 g/ m3

 

4-1-6  8 6 8 9 PM(10-2. 5) PM2. 5  
 

 
7 26 8 9 15 PM(10-2. 5) PM2. 5

4-1-7 PM(10-2. 5) 2. 1 11. 5 6. 4 g/ m3
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0

5

10

15

20

25

30

PM( 10- 2. 5) PM2. 5

4-1-7  7 26 8 9 PM(10-2. 5) PM2. 5  
 
PM2. 5 7. 3 15. 2 11. 3 g/ m3

 
 PM(10-2. 5) PM2. 5

 
 
4.1.2 20 22  

 20 22 3 22
15 12

20 PM2. 5

20 21 22
 

 
PM(10-2. 5) PM2. 5  
20 22 PM(10-2. 5)

4-1-8 PM2. 5 4-1-9  
20 22 PM(10-2. 5) 2. 1 14. 3 7. 3

g/ m3 20 20
22 22

3
 



18 
 

0

5

10

15

20

25

30

0

5

10

15

20

25

30

4-1-8  20 22 PM(10-2. 5)  
 

 
20 22 PM2. 5 7. 3 29. 9 14. 2

g/ m3 20 20
20 22

20
 

 

4-1-9  20 22 PM2. 5  
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0

2

4

6

8

10

12

14

0

5

10

15

20

25

30

PM(10-2. 5) PM2. 5  
20 22 PM(10-2. 5)

4-1-10 PM2. 5 4-1-11  
PM(10-2. 5) 20 22

PM(10-2. 5) PM(10-2. 5)
PM(10-2. 5)

 
 

PM2. 5 20 22  

 
4-1-10  PM(10-2. 5)  

4-1-11  PM2. 5  
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0. 0

0. 1

0. 2

0. 3

0. 4

0. 5

0. 6

0. 7

0. 8

0. 9

1. 0

PM2. 5
PM(10- 2. 5) 3. 3 13. 1 g/ m3 PM2. 5

5. 0 26. 4 g/ m3  
 

PM10 PM2. 5  
 20 22 PM10 PM(10-2. 5) PM2. 5

PM2. 5 4-1-12  
22 PM2. 5 85. 3

48. 4 21 PM2. 5
71. 5 58. 3 20 PM2. 5

78. 0 56. 8
20 PM10 PM2. 5

4. 1. 1 22

20 22
 

4-1-12   PM10 PM2. 5  
 

4.1.3  

20 21 22
PM2. 5

PTFE
20 21 20 50%

22 21. 5 35%  
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 4-1-13   4-1-14  
H20 H21 50% H22 35% 

 

50 35

 
 PM2. 5 ( )

4-1-13
50%

PM2. 5

35% 50%
50%

35%

 
 4-1-14 PM2. 5

10 g/ m3 50% 35%
1. 0 50%

0. 65 35% 0. 82 20 g/ m3

PM2. 5 3. 4 g/ m3

50% 35%
5 g/ m3

1. 0 35%
50%
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4.2  

4.2.1  22 PM2.5 PM(10-2.5)  

 20 21 PM2. 5 PM(10-2. 5)
22

 
1 PM2. 5 22

 PM2. 5 4-2-1 4-2-8 Na+

Mg2+

SO4
2 NH4

+

Cl
NH4Cl NH3 HCl
NaCl  

 
 

  
4-2-1 PM2. 5 Na+  

  
4-2-2 PM2. 5 NH4

+  

  
4-2-3 PM2. 5 K+  
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4-2-4 PM2. 5 Mg2+  

  
4-2-5 PM2. 5 Ca2+  

  
4-2-6 PM2. 5 Cl  

  
4-2-7 PM2. 5 NO3  

  
4-2-8 PM2. 5 SO4

2  
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4-2-9 PM2. 5  
 

PM2. 5 4-2-9
5. 4 7. 8  6. 5 g/ m3

5. 6 7. 1  6. 4 g/ m3 SO4
2- NH4

+

20 21 22 9. 9 5. 0 6. 5 g/ m3

 
 

2 PM(10-2. 5) 22  
 PM(10-2. 5) 4-2-10 4-2-17  
 Na+ Mg2+

Cl -

NO3
- SO4

2- HNO3 SO2

NH4
+ K+

Ca2+

 
 PM(10-2. 5) 4-2-18  

 3. 1 7. 2 5. 2 g/ m3 1. 0
5. 6 3. 0 g/ m3 PM2. 5

20 21 2. 7 2. 0 g/ m3

4. 1 g/ m3 2  
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4-2-10 PM(10-2. 5) Na+  

  
4-2-11 PM(10-2. 5) NH4

+  

  
4-2-12 PM(10-2. 5) K+  

  
4-2-13 PM(10-2. 5) Mg2+  
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4-2-14 PM(10-2. 5) Ca2+  

  
4-2-15  PM(10-2. 5) Cl  

  
  4-2-16 PM(10-2. 5) NO3  

  
  4-2-17 PM(10-2. 5) SO4

2  
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4-2-18 PM(10-2. 5)  
 
 ( 3)  22  
 4-2-30 4-2-53

METEX1) 10 1500m
3  

 1500m  
 7 26 27  
 7 28 29

 
7 30 31 8 1

 
8 2 3

 
 

 
1)   

  
 

4-2-19 22 7 26 (1500m)  4-2-20 21 7 27 (1500m)
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4-2-21 22 7 28 (1500m) 4- 2-22 22 7 29 (1500m)
 

 

 

 
 

4-2-23 22 7 30 (1500m) 4-2-24 22 7 31 (1500m)  
 

 

 

 
 

4-2-25 22 8 1 (1500m) 4-2-26 22 8 2 (1500m)
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4-2-27 22 8 3 (1500m) 4-2-28 22 8 4 (1500m)
 

 

 

 
 

4-2-29 22 8 5 (1500m) 4-2-30 22 8 6 (1500m)  
 

 
 

 

 

4-2-31 22 8 7 (1500m) 4-2-32 22 8 8 (1500m)
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4.2.2  20 22 3  

 PM2. 5 SO4
2- Ox

20 22 3
 

1 PM2. 5 SO4
2- PO 3  

PM2. 5 SO4
2- PO 3 4-2-33 4-2-34

PO Ox+NO2- NOx NO2/ NOx
0. 1 Ox NO

NO  
SO4

2-

 
PO SO4

2- 21 22
SO4

2- 20
PO SO4

2-

SO4
2- SO4

2-

22 SO4
2- PO

 
 
2 PM2. 5 SO4

2- PO
 

 SO4
2- PO 20 4-2-35

4-2-39 4-2-40 4-2-44 21 4-2-45 4-2-49 4-2-50
4-2-54 22 4-2- 55 4-2-60 4-2-61 4-2-66  

SO4
2- PO
4-2-1 4-2-3  

 SO4
2-  

20 22
1500m

SO4
2- PO SO4

2-

SO2 SO4
2-

PO  
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4-2-33  PM2. 5 SO4
2- 3  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-2-34  PO 3  
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35 
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37 
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4-2-1 20 SO4
2- PO  

   S O 4
2-  P O  

1500m

 
 

 

7 28  

 

S O 4
2-

 

 

9  

15  

7 29  
 

9  

15  

 

7 30  

 

S O 4
2-

 

 

9  

15  

7 31   
9  

15  

 

8 1  

 

S O 4
2-

 

 
9  

15  

8 2  
 

9  

15  

8 3  
 

9  

15  

 

8 4  

 
 

 

9  

15  

8 5  
 

9  

15  

 

8 6  

 

S O 4
2-

 

 
9  

15  

8 7   
9  

15  
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4-2-2 21 SO4

2- PO  

   S O 4
2-  P O  

1500m

 
 

 

7 27  

 

 

 
9 /  

15 /  

7 28   
9 /  

15 /  

 

7 29  

 

 

 
9 /  

15 /  

7 30   
9  

15  

 

7 31  

 

 

 
9  

15  

8 1   
9  

15  

8 2   
9  

15  

 

8 3  

 
 

 
9  

15  

8 4   
9  

15  

 

8 5  

 
 

 
9  

15  

8 6   
9  

15  
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4-2-3 22 SO4
2- PO  

   S O 4
2-  P O  

1500m

 
 

 

7 26  

 

S O 4
2-

 

 

9  

15  

7 27  
 

9  

15  

 

7 28  

 

S O 4
2-

 

 

9  

15  

7 29   
9  

15  

 

7 30  

  

 

9  

15  

7 31  
 

9  

15  

8 1  
 

9  

15  

 

8 2  

 

S O 4
2-

 

 

9  

15  

8 3   
9  

15  

 

8 4  

 
 

 
9  

15  

8 5   
9  

15  

 

8 6  

 

S O 4
2-

 

 
9  

15  

8 7   
9  

15  

8 8   
9  

15  
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3 PM2. 5 SO4
2- Ox  

 3 SO4
2- SO4

2- 4
8 4 3 PM2. 5 SO4

2- Ox
4-2-67 SO4

2- 20 22
SO4

2- 20 21 22
SO4

2- 21 22  

 
4-2-67  PM2. 5 SO4

2- Ox  
        SO4

2- SO4
2- SO4

2-  
 

SO4
2- Ox  

SO4
2- Ox SO4

2-

1. 4
g/ m3  
 SO4

2- 2 3
3 g/ m3  
 6 g/ m3

SO4
2- 15 g/ m3

9 g/ m3  
 

4 PM2. 5 OC EC SO4
2-  

 PM2. 5 PM2. 5 OC EC SO4
2- PM2. 5

OC EC SO4
2- SO4

2- 3 4-2-68 4-2-70
 
4-2-68 SO4

2- PM2. 5 SO4
2-

0. 44 OC EC PM2. 5 SO4
2-
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4-2-69 4-2-70 SO4
2- PM2. 5

OC EC SO4
2- SO4

2-

0. 20 0. 15 PM2. 5 SO4
2- SO4

2-

EC 0. 093
0. 081 OC 0. 12

0. 19 OC
 

    
4-2-68  SO4

2- PM2. 5 OC EC SO4
2-

                               SO4
2- OC EC 

 
4-2-69  SO4

2- PM2. 5 OC EC SO4
2-

                      SO4
2- OC EC 
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4-2-70  SO4

2- PM2. 5 OC EC SO4
2-

                      SO4
2- OC EC 

 
5 PM2. 5 OC EC SO4

2- Ox  
3 PM2. 5 OC EC SO4

2- Ox
4-2-4- (1) 4-2-4- (3) (6) 3 SO4

2- 4-2-4- (4)
4-2-4- (5)  

PM2. 5 16 5. 4 25. 8 g/ m3  15. 0 g/ m3  
PM2. 5 SO4

2- 1. 6 11. 5 g/ m3  5. 4 g/ m3 20. 4 46. 8% 
 32. 9% OC 1. 4 3. 1 g/ m3  2. 1 g/ m3

7. 8 36. 8%  16. 4% EC 0. 7 2. 2 g/ m3  1. 2 g/ m3 5. 4 14. 0%
 8. 7%  

 SO4
2- PM2. 5 PM2. 5 SO4

2-

OC EC Ox PO
SO2 SO4

2- SO4
2-

4 Ox 0. 12ppm

 
SO4

2- PM2. 5 EC Ox

 
20 SO4

2- Ox

PM2. 5 EC OC

 SO4
2- PM2. 5 OC EC

PO
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4-2-4- (1)  20 PM2. 5  7 28  8 7

 

P M 2.5  

( g/m 3 ) 

O C      

( g/m 3) 

O C /P M 2.5

*100(%) 

E C      

( g/m 3) 

E C /P M 2.5

*100(%) 

  

( g/m 3) /P M 2.5*100(%) 

S O 4
2-        

( g/m 3) 

S O 4
2-/P M 2.5*

100 (%) 

S O 4
2-+N H 4

+  

( g/m 3) 

 20.6  2.9  14.1  2.2  10.7  6.6  32.0  4.2  20.4  6.0  

 14.1  1.7  12.1  1.3  9.2  6.1  43.3  3.9  27.7  5.5  

 25.8  2.0  7.8  1.4  5.4  16.4  63.6  11.5  44.6  15.8  

 22.1  2.0  9.0  1.7  7.7  11.9  53.8  8.1  36.7  11.4  

 14.2  1.8  12.7  1.7  12.0  5.9  41.5  3.9  27.5  5.9  

 
(S O 4

2-+N H 4
+)

/P M 2.5*100 

O x P O         O x 0.12ppm

 (ppb) (ppb) (m /s) ( ) ( ) ( / ) (m m / )    

29.1  37.1  48.6  2.1  26.2  72.4  6.4  2.6  F2 H4 W NW  

39.0  38.9  42.8  2.4  25.2  75.6  4.9  0.1  H3 H5 N N  

61.2  37.4  39.5  2.7  28.4  79.1  7.0  0.7  H5 H4 F1 N W W  

51.6  29.0  35.5  2.2  27.6  81.2  4.0  16.7  F2 F2 W W  

41.5  26.3  30.2  2.3  28.9  73.9  9.3  0.1  H3 H3 S S  

 
4-2-4- (2)  21 PM2. 5  7 27  8 6

 

P M 2.5  

( g/m 3 ) 

O C      

( g/m 3) 

O C /P M 2.5

*100(%) 

E C      

( g/m 3) 

E C /P M 2.5

*100(%) 

  

( g/m 3) /P M 2.5*100(%) 

S O 4
2-        

( g/m 3) 

S O 4
2-/P M 2.5*

100 (%) 

S O 4
2-+N H 4

+  

( g/m 3) 

 8.3  1.4  16.9  0.7  8.4  2.7  32.5  1.8  21.7  2.3  

 10.6  1.4  13.2  0.7  6.6  4.5  42.5  3.0  28.3  4.1  

 14.0  1.7  12.1  0.9  6.4  6.5  46.4  4.0  28.6  5.6  

 14.6  2.2  15.1  1.0  6.8  5.9  40.4  4.0  27.4  5.6  

 14.0  1.9  13.6  1.0  7.1  5.4  38.6  3.6  25.7  5.0  

 
(S O 4

2-+N H 4
+)

/P M 2.5*100 

O x P O         O x 0.12ppm

 (ppb) (ppb) (m /s) ( ) ( ) ( / ) (m m / )    

27.7  9.9  16.2  2.6  25.4  88.1  1.2  16.3  F2 H5 S S 

38.7  19.6  25.5  3.2  26.5  83.1  4.0  4.1  F1 F2 S S 

40.0  28.4  33.9  2.0  23.8  84.0  1.5  5.3  H3 H3 H3 S S S 

38.4  27.4  31.2  2.4  25.5  80.3  5.7  0.0  H3 H3 S S 

35.7  20.1  24.3  2.4  26.9  82.2  2.4  3.1  H3 H3 S S 
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4-2-4- (3)  22 PM2. 5 7 26  8 8  

 

P M 2.5  

( g/m 3 ) 

O C      

( g/m 3) 

O C /P M 2.5

*100(%) 

E C      

( g/m 3) 

E C /P M 2.5

*100(%) 

  

( g/m 3) /P M 2.5*100(%) 

S O 4
2-        

( g/m 3) 

S O 4
2-/P M 2.5*

100 (%) 

S O 4
2-+N H 4

+  

( g/m 3) 

 17.3  3.1  17.9  1.7  9.8  10.2  59.0  7.0  40.5  9.7  

 5.4  1.6  29.6  0.7  13.0  2.7  50.0  1.7  31.5  2.1  

 22.5  2.6  11.6  1.6  7.1  14.1  62.7  10.0  44.4  13.2  

 7.7  1.8  23.4  0.9  11.7  5.3  68.8  3.6  46.8  4.7  

 5.7  2.1  36.8  0.8  14.0  2.6  45.6  1.6  28.1  2.0  

 9.3  2.3  24.7  0.9  9.7  3.9  41.9  2.6  28.0  3.4  

 
(S O 4

2-+N H 4
+)

/P M 2.5*100 

O x P O         O x 0.12ppm

 (ppb) (ppb) (m /s) ( ) ( ) ( / ) (m m / )    

56.1  37.7  41.1  3.0  28.3  72.8  9.9  0.8  H4 H4 W W  

38.9  19.8  24.4  4.1  26.5  81.2  3.6  12.4  H4 L1 W S  

58.7  37.2  42.0  2.4  28.6  79.7  4.9  1.3  F1 H4 H4 W W W  

61.0  18.6  22.0  3.2  28.2  78.7  5.5  3.7  F1 F1 W S  

35.1  17.1  19.5  3.3  29.4  73.5  9.6  0.2  H5 H5 S S  

36.6  24.9  26.8  2.9  28.0  74.1  6.3  6.2  H5 H5 F1 S S S  

 
4-2 4- (4)  SO4

2- PM2. 5 20 21 22

 

P M 2.5  

( g/m 3 ) 

O C      

( g/m 3) 

O C /P M 2.5

*100(%) 

E C      

( g/m 3) 

E C /P M 2.5

*100(%) 

  

( g/m 3) /P M 2.5*100(%) 

S O 4
2-        

( g/m 3) 

S O 4
2-/P M 2.5*

100 (%) 

S O 4
2-+N H 4

+  

( g/m 3) 

 7.4  1.9  25.6  0.8  10.6  3.1  41.5  2.0  27.0  2.6  

 13.7  1.9  13.9  1.2  8.7  5.8  42.3  3.8  27.6  5.3  

 22.4  2.4  10.7  1.6  7.1  13.6  60.7  9.5  42.3  12.9  

 

(S O 4
2-+N H 4

+)

/P M 2.5*100 

O x P O         O x 0.12ppm

 (ppb) (ppb) (m /s) ( ) ( ) ( / ) (m m / )    

34.5  18.7  22.3  3.2  27.4  78.7  5.3  8.5  
H4 H5(5)

L1 F1 F2 
S(8) W  

38.7  27.1  32.4  2.5  26.2  79.1  4.8  2.5  

H3(10) H4

H5 F1(3)

F2(2) 

N(2)

S(12)

W(2) NW 

 

57.8  35.7  39.8  2.6  28.3  78.4  6.4  4.1  
H4(5) H5

F1 F2(2) 
N W(9) 

(4) 

(1)  
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4-2 4- (5)   3 PM2. 5  

 

P M 2.5  

( g/m 3 ) 

O C      

( g/m 3) 

O C /P M 2.5

*100(%) 

E C      

( g/m 3) 

E C /P M 2.5

*100(%) 

  

( g/m 3) /P M 2.5*100(%) 

S O 4
2-        

( g/m 3) 

S O 4
2-/P M 2.5*

100 (%) 

S O 4
2-+N H 4

+  

( g/m 3) 

 15.0  2.1  16.4  1.2  8.7  7.9  49.0  5.4  32.9  7.3  

 

(S O 4
2-+N H 4

+)

/P M 2.5*100 

O x P O         

(ppb) (ppb) (m /s) ( ) ( ) ( / ) (m m / )    

44.5  27.7  32.0  2.7  27.4  78.7  5.5  5.0  
H3(10) H4(7) H5(7)

L1 F1(6) F2(5) 

S(20) W(12)

N(3) NW(1) 

 

 4-2 4- (4)                                                    

SO4
2- 2009 2010  

SO4
2- 2008 2009 2010  

SO4
2- 2008 2010  

  

    H3  

   H4  

   H5  

  L1  

  F1  

  F2  

 

 (   )  

 Ox PM2. 5  

 10  

 
PO PM2. 5 OC EC SO4

2-

4-2-71 PM2. 5 OC EC SO4
2- 4-2-72  

16 PM2. 5 PO
PM2. 5 OC EC SO4

2- PO
PO OC

EC 0. 033 0. 041 EC OC
OC EC VOC

EC OC
 

OC EC SO4
2- PM2. 5 OC EC

SO4
2- PM2. 5 PM2. 5 SO4

2- 0. 43
OC EC 0. 039 0. 058 SO4

2- 1
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4-2-71  PO PM2. 5 OC EC SO4

2-

 
 

   
4-2-72  PM2. 5 OC EC SO4

2-  
 

6  
 PM2. 5 3 36 16 15 g/ m3

7. 9 g/ m3 PM2. 5 49%
SO4

2- 5. 4 g/ m3 PM2. 5 32. 9%
OC 2. 1 g/ m3 PM2. 5 16. 4% EC 1. 2 g/ m3 PM2. 5 8. 7%

SO4
2- NH3 (NH4) 2SO4 PM2. 5 44. 5%  

 PM2. 5 SO4
2-

20 22
21 22

Ox

SO4
2- SO4

2- 9. 5
g/ m3 3. 8 g/ m3 2. 0 g/ m3 PM2. 5
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22. 4 g/ m3 13. 7 g/ m3 7. 4 g/ m3 SO4
2- PM2. 5 PM2. 5

SO4
2- 42. 3% 27. 6% 27. 0%
PM2. 5 SO4

2-  
PO 39. 8ppb 32. 4ppb 22. 3ppb SO4

2- PO
SO4

2- SO2 4
Ox 0. 12ppm  

SO4
2-

PO  
PM2. 5 SO4

2-

 
SO4

2- SO2

SO4
2-

SO2  
SO4

2- 2 3 3 g/ m3

 
 6 g/ m3

SO4
2- 15 g/ m3

9 g/ m3

 
SO2

20 80, 572t/ y
( SOx) 2) 24, 133t/ y

SO4
2-  

SO2 284, 769 t/ y
2. 7 SO2

) 200
SO4

2- PM2. 5
2) 120

t/ y SO2

 
SO2 20
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17 11% 18 19
3) PM2. 5  

 
2)  23 7  
3)  Mi ni stry of  Envi ronmental  Protectoi n i n Chi na: Report on the envi ronment in Chi na 

2008 Bei j i ng 2009 
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4.3  

4.3.1 OC EC  

 
 

  
  

 
4.3.1.1 22 OC EC 
 PM2. 5 OC 4-3-1 OC

5. 7 g/ m3

0. 23 g/ m3 OC
 

0

1

2

3

4

5

6

 
4-3-1  OC  
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4.3.2.1 22 WSOC  

 WSOC 4-3-9 20 21 WSOC

4-3-10 4-1-11  
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4.5.1 CMB(Chemical Mass Balance)  

1  
6 H20 H21

17
H21 22

0
H23 7

4-5-1  
55. 3%

49. 4%
0. 64%

0. 638%
1. 48%

1. 28%

 
4-5-1  

E C
1.28
1.48

0.0000028
0

0.5
0.5

30
30

5
5

49.4
55.3

K
1.27
1.17

1.1
1.1

1.32
1.32

0.085
0.085

20
20

0.0197
0.0387

C a
5.52
5.73

1.17
1.17

4.51
4.51

0.085
0.085

1.1
1.1

0.146
0.0794

N a
1.25
1.17

30.4
30.4

1.36
1.36

1
1

12
12

0.00764
0.0232

V
0.0108
0.0107

0.0000058
0.00001

0.0125
0.0125

0.638
0.64

0.0027
0.0027

0.000725
0.00038

M n
0.106
0.112

0.0000058
0.00001

2.2
2.2

0.012
0.012

0.033
0.033

0.00193
0.00168

L a
0.00313
0.00283

0.0000009
0

0.000975
0.00098

0.004
0.004

0.00077
0.00077

0.0000341
0.00002

T i 0.443 0 0.1 0.074 0.09 0.0468
 

       (H23 7  
       H17  

H17
0. 2 0. 3 g/ m3 2%

H21 H22
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 4
 

 
                   = [NH4
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3 H H19

24. 8 g/ m3 H22 1/ 2 11. 3 g/ m3
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H1 19 9. 0 g/ m3 H22 5. 1 g/ m3 1/ 2
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15.1 1.46 0.66 0.14 0.66 4.65 0.03 7.51 0.00
13.4 1.61 0.00 0.21 0.40 0.51 0.04 9.36 1.30
17.3 2.04 0.83 0.16 0.44 4.03 0.55 9.23 0.00
13.6 3.39 1.50 0.13 0.46 5.83 0.08 2.22 0.00
19.4 3.25 0.80 0.32 0.06 2.73 0.13 9.15 2.99
16.7 3.39 0.59 0.31 0.02 1.84 0.19 5.77 4.61
18.3 2.51 1.88 0.25 0.53 2.37 0.38 10.37 0.00
19.7 2.29 1.85 0.00 0.61 3.99 0.00 10.94 0.04
12.0 3.11 1.01 0.23 0.18 1.23 0.19 6.10 0.00
17.3 3.96 0.00 0.22 0.00 1.68 0.12 6.70 4.67
16.9 3.86 0.04 0.35 0.00 1.73 0.11 6.46 4.38
15.2 3.47 0.23 0.34 0.00 1.13 0.15 6.74 3.18
20.2 3.71 0.87 0.68 0.07 1.19 0.19 11.34 2.20
16.8 2.55 0.00 0.24 0.34 3.24 0.01 10.39 0.00
20.7 2.06 1.21 0.27 0.69 1.36 0.06 12.09 2.99
23.9 2.25 0.00 0.30 0.47 6.42 0.55 12.27 1.68

15.1 9.6% 4.4% 0.9% 4.4% 30.8% 0.2% 49.7% 0.0%
13.4 12.0% 0.0% 1.6% 3.0% 3.8% 0.3% 69.7% 9.7%
17.3 11.8% 4.8% 0.9% 2.5% 23.3% 3.2% 53.4% 0.0%
13.6 24.9% 11.0% 0.9% 3.4% 42.8% 0.6% 16.3% 0.0%
19.4 16.7% 4.1% 1.6% 0.3% 14.1% 0.7% 47.1% 15.4%
16.7 20.3% 3.5% 1.9% 0.1% 11.0% 1.2% 34.5% 27.6%
18.3 13.7% 10.3% 1.4% 2.9% 12.9% 2.1% 56.7% 0.0%
19.7 11.6% 9.4% 0.0% 3.1% 20.2% 0.0% 55.5% 0.2%
12.0 25.8% 8.4% 1.9% 1.5% 10.3% 1.5% 50.6% 0.0%
17.3 22.8% 0.0% 1.3% 0.0% 9.7% 0.7% 38.6% 26.9%
16.9 22.8% 0.2% 2.0% 0.0% 10.2% 0.6% 38.2% 25.9%
15.2 22.8% 1.5% 2.2% 0.0% 7.4% 1.0% 44.3% 20.8%
20.2 18.3% 4.3% 3.3% 0.3% 5.9% 0.9% 56.0% 10.9%
16.8 15.2% 0.0% 1.4% 2.0% 19.3% 0.0% 62.0% 0.0%
20.7 9.9% 5.9% 1.3% 3.3% 6.6% 0.3% 58.3% 14.4%
23.9 9.4% 0.0% 1.2% 2.0% 26.8% 2.3% 51.3% 7.0%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%
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2.3 0.00 0.00 0.00 0.29 1.98 0.00 0.00 0.00
1.4 0.08 0.00 0.00 0.70 0.59 0.01 0.00 0.00
4.9 1.11 0.03 0.00 0.56 2.23 0.44 0.53 0.00

11.1 1.14 1.81 0.04 0.86 4.99 0.34 1.91 0.00
5.8 1.18 0.31 0.06 0.56 1.52 0.08 1.83 0.23
5.7 1.56 0.09 0.10 0.27 1.40 0.09 2.23 0.00
3.1 0.88 0.54 0.09 0.00 1.61 0.00 0.00 0.00
5.5 0.79 0.40 0.00 0.48 3.16 0.00 0.53 0.15
3.0 1.12 0.12 0.05 0.34 1.05 0.14 0.15 0.00
9.0 2.31 0.61 0.14 0.28 1.52 0.15 3.14 0.91

11.6 2.60 0.32 0.33 0.09 1.38 0.17 3.74 2.94
7.3 2.06 0.14 0.26 0.00 0.90 0.14 3.22 0.54
3.9 1.87 0.18 0.28 0.00 0.78 0.03 0.75 0.00
1.7 0.42 0.23 0.14 0.00 0.88 0.00 0.00 0.00
6.4 1.02 0.27 0.09 1.04 0.67 0.00 1.91 1.35
4.7 0.75 0.00 0.00 1.08 2.03 0.80 0.00 0.00

2.3 0.0% 0.0% 0.0% 12.6% 87.4% 0.0% 0.0% 0.0%
1.4 6.1% 0.0% 0.0% 50.7% 42.7% 0.4% 0.0% 0.0%
4.9 22.7% 0.6% 0.0% 11.5% 45.5% 9.0% 10.8% 0.0%

11.1 10.2% 16.3% 0.4% 7.7% 45.0% 3.1% 17.2% 0.0%
5.8 20.5% 5.3% 1.1% 9.6% 26.4% 1.3% 31.8% 4.0%
5.7 27.1% 1.6% 1.7% 4.7% 24.4% 1.5% 38.8% 0.0%
3.1 28.4% 17.2% 2.7% 0.0% 51.7% 0.0% 0.0% 0.0%
5.5 14.3% 7.2% 0.0% 8.7% 57.3% 0.0% 9.6% 2.8%
3.0 37.8% 4.0% 1.8% 11.4% 35.3% 4.7% 5.0% 0.0%
9.0 25.5% 6.8% 1.5% 3.1% 16.8% 1.6% 34.7% 10.1%

11.6 22.5% 2.7% 2.9% 0.7% 12.0% 1.5% 32.4% 25.4%
7.3 28.4% 2.0% 3.6% 0.0% 12.4% 1.9% 44.3% 7.4%
3.9 48.2% 4.5% 7.3% 0.0% 20.1% 0.7% 19.2% 0.0%
1.7 24.9% 14.0% 8.3% 0.0% 52.8% 0.0% 0.0% 0.0%
6.4 16.1% 4.2% 1.5% 16.3% 10.5% 0.0% 30.1% 21.3%
4.7 16.1% 0.0% 0.0% 23.2% 43.5% 17.2% 0.0% 0.0%

0%

20%

40%

60%

80%

100%
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18.7 0.56 2.03 0.49 0.94 2.36 0.11 12.17 0.00
18.4 1.12 0.85 0.64 0.98 1.98 0.08 12.78 0.00
23.2 2.81 1.55 0.54 0.80 3.30 0.61 13.23 0.39
25.1 0.83 5.81 0.62 1.13 2.21 0.15 14.35 0.00
24.4 1.82 2.94 2.40 0.20 1.88 0.23 13.89 1.09
23.2 4.23 0.00 1.06 0.51 0.26 0.07 11.74 5.36
24.6 0.89 3.42 1.30 1.04 1.06 0.51 16.35 0.00
25.2 1.03 2.48 0.67 0.85 3.32 0.12 15.77 0.94
19.0 2.02 1.17 0.86 0.36 0.98 0.17 12.48 0.97
16.9 2.44 0.43 0.61 0.09 0.97 0.12 9.41 2.83
22.3 3.11 0.87 0.89 0.04 1.25 0.23 10.34 5.54
19.0 2.57 0.33 0.70 0.00 1.09 0.17 12.03 2.14
21.1 2.93 1.08 0.47 0.15 1.08 0.15 10.28 4.92
21.1 2.24 1.14 0.71 0.76 1.67 0.12 14.42 0.00
29.0 1.92 1.76 1.02 0.57 1.32 0.15 15.75 6.51
28.4 2.20 1.46 1.04 0.35 2.52 0.21 15.60 4.98

18.7 3.0% 10.9% 2.6% 5.1% 12.6% 0.6% 65.2% 0.0%
18.4 6.1% 4.6% 3.5% 5.3% 10.7% 0.4% 69.4% 0.0%
23.2 12.1% 6.7% 2.3% 3.4% 14.2% 2.6% 56.9% 1.7%
25.1 3.3% 23.1% 2.5% 4.5% 8.8% 0.6% 57.2% 0.0%
24.4 7.5% 12.0% 9.8% 0.8% 7.7% 0.9% 56.8% 4.5%
23.2 18.2% 0.0% 4.5% 2.2% 1.1% 0.3% 50.6% 23.1%
24.6 3.6% 13.9% 5.3% 4.2% 4.3% 2.1% 66.6% 0.0%
25.2 4.1% 9.9% 2.6% 3.4% 13.2% 0.5% 62.6% 3.7%
19.0 10.6% 6.2% 4.5% 1.9% 5.1% 0.9% 65.6% 5.1%
16.9 14.5% 2.6% 3.6% 0.5% 5.7% 0.7% 55.7% 16.8%
22.3 14.0% 3.9% 4.0% 0.2% 5.6% 1.0% 46.4% 24.9%
19.0 13.5% 1.7% 3.7% 0.0% 5.8% 0.9% 63.2% 11.2%
21.1 13.9% 5.1% 2.3% 0.7% 5.1% 0.7% 48.8% 23.4%
21.1 10.6% 5.4% 3.4% 3.6% 7.9% 0.6% 68.5% 0.0%
29.0 6.6% 6.1% 3.5% 2.0% 4.6% 0.5% 54.3% 22.4%
28.4 7.8% 5.1% 3.7% 1.2% 8.9% 0.8% 55.0% 17.6%
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80%
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100%
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3.7 0.50 0.00 0.18 1.04 0.53 0.05 1.38 0.00
4.8 0.45 0.00 0.09 0.90 0.56 0.01 2.77 0.01
5.4 1.47 0.00 0.20 0.70 2.28 0.35 0.39 0.00
7.2 1.51 1.29 0.04 1.01 1.67 0.15 1.51 0.00
8.4 0.89 0.45 0.07 0.81 1.73 0.03 4.46 0.00
9.1 0.39 2.48 1.43 0.60 0.52 0.50 3.23 0.00
4.4 0.30 1.05 0.06 1.06 0.70 0.10 1.16 0.00
6.2 1.27 0.30 0.24 1.08 2.18 0.12 1.00 0.00
5.3 1.20 0.29 0.16 0.52 0.99 0.11 2.05 0.00

11.1 2.60 0.55 0.30 0.53 0.66 0.32 5.58 0.52
12.3 2.47 0.00 0.41 0.56 0.52 0.14 7.32 0.83
15.1 3.06 0.00 0.45 0.03 2.64 0.16 8.73 0.00
8.2 2.20 0.00 0.33 0.16 0.46 0.08 4.99 0.00
4.3 0.94 0.00 0.09 0.83 0.55 0.02 1.91 0.00

13.1 2.23 0.00 0.11 1.00 0.65 0.01 4.44 4.64
5.1 1.66 0.00 0.31 0.68 0.64 0.36 1.45 0.00

3.7 13.7% 0.0% 4.8% 28.3% 14.4% 1.3% 37.6% 0.0%
4.8 9.4% 0.0% 1.8% 18.8% 11.7% 0.2% 57.9% 0.1%
5.4 27.2% 0.0% 3.7% 12.9% 42.3% 6.6% 7.3% 0.0%
7.2 21.0% 17.9% 0.6% 14.1% 23.2% 2.1% 21.0% 0.0%
8.4 10.5% 5.3% 0.9% 9.6% 20.5% 0.3% 52.8% 0.0%
9.1 4.3% 27.1% 15.6% 6.6% 5.6% 5.4% 35.3% 0.0%
4.4 6.7% 23.7% 1.3% 24.0% 15.8% 2.2% 26.3% 0.0%
6.2 20.6% 4.9% 3.8% 17.4% 35.2% 2.0% 16.1% 0.0%
5.3 22.6% 5.4% 3.0% 9.7% 18.6% 2.1% 38.5% 0.0%

11.1 23.5% 5.0% 2.7% 4.8% 5.9% 2.9% 50.4% 4.7%
12.3 20.1% 0.0% 3.4% 4.5% 4.3% 1.2% 59.7% 6.8%
15.1 20.3% 0.0% 3.0% 0.2% 17.5% 1.1% 57.9% 0.0%
8.2 26.8% 0.0% 4.0% 1.9% 5.6% 1.0% 60.7% 0.0%
4.3 21.6% 0.0% 2.2% 19.2% 12.7% 0.4% 43.9% 0.0%

13.1 17.0% 0.0% 0.9% 7.7% 5.0% 0.1% 33.9% 35.4%
5.1 32.5% 0.0% 6.1% 13.3% 12.5% 7.0% 28.5% 0.0%
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1.6 0.00 0.00 0.00 1.00 0.58 0.04 0.00 0.00
1.7 0.17 0.28 0.06 0.72 0.21 0.00 0.28 0.00
4.7 0.82 1.39 0.04 0.80 1.07 0.60 0.00 0.00
8.3 1.81 1.40 0.22 0.88 1.51 0.32 2.12 0.00
5.3 1.04 0.33 0.15 0.64 1.74 0.05 1.37 0.00
7.3 2.23 0.00 0.25 0.55 0.99 0.08 1.67 1.56
5.9 0.48 1.44 1.00 0.36 0.58 0.18 1.82 0.00
5.6 1.18 0.26 0.02 0.80 2.32 0.08 0.92 0.00
4.3 0.91 0.40 0.17 0.36 1.04 0.10 1.30 0.00
9.0 1.87 0.48 0.21 0.54 0.82 0.17 3.55 1.33

11.2 3.14 0.33 0.30 0.47 1.69 0.22 2.92 2.16
8.9 1.93 0.00 0.47 0.00 0.60 0.10 1.99 3.78
4.0 1.49 0.10 0.22 0.28 0.78 0.05 1.06 0.00
0.7 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.1 2.28 0.00 0.11 0.69 0.59 0.01 1.33 3.10
4.2 1.02 0.28 0.13 0.77 1.40 0.28 0.36 0.00

1.6 0.0% 0.0% 0.0% 61.7% 35.9% 2.3% 0.0% 0.0%
1.7 9.6% 16.4% 3.2% 42.0% 12.5% 0.0% 16.3% 0.0%
4.7 17.3% 29.5% 0.9% 17.0% 22.7% 12.7% 0.0% 0.0%
8.3 21.9% 16.9% 2.6% 10.7% 18.3% 3.9% 25.7% 0.0%
5.3 19.5% 6.2% 2.9% 12.0% 32.7% 0.9% 25.8% 0.0%
7.3 30.4% 0.0% 3.4% 7.4% 13.5% 1.1% 22.8% 21.3%
5.9 8.2% 24.5% 17.1% 6.2% 9.9% 3.2% 31.0% 0.0%
5.6 21.1% 4.6% 0.3% 14.4% 41.7% 1.4% 16.5% 0.0%
4.3 21.3% 9.4% 4.0% 8.3% 24.3% 2.2% 30.4% 0.0%
9.0 20.9% 5.3% 2.3% 6.1% 9.2% 1.8% 39.5% 14.9%

11.2 28.0% 2.9% 2.6% 4.2% 15.0% 2.0% 26.0% 19.3%
8.9 21.8% 0.0% 5.3% 0.0% 6.7% 1.1% 22.5% 42.6%
4.0 37.4% 2.6% 5.4% 7.1% 19.5% 1.4% 26.6% 0.0%
0.7 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
8.1 28.1% 0.0% 1.4% 8.5% 7.3% 0.1% 16.4% 38.2%
4.2 24.0% 6.6% 3.1% 18.1% 33.1% 6.6% 8.5% 0.0%
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5.5 0.36 0.50 0.26 0.53 0.64 0.00 3.18 0.00
4.2 0.58 0.00 0.13 0.56 0.55 0.01 2.01 0.37
7.2 1.50 0.00 0.07 0.49 3.63 0.51 0.99 0.00

10.3 2.17 0.18 0.21 0.68 2.75 0.21 3.33 0.79
9.8 1.25 0.38 0.63 0.21 2.06 0.04 3.73 1.56

11.7 1.69 0.29 0.87 0.13 1.24 0.05 4.18 3.20
7.3 0.56 1.16 0.32 0.65 1.16 0.08 3.35 0.02
7.8 1.33 0.94 0.37 0.71 2.50 0.07 1.86 0.00
7.5 1.20 0.41 0.66 0.23 1.01 0.07 3.17 0.78

15.0 2.58 0.56 0.99 0.03 1.31 0.10 4.79 4.62
17.2 2.94 0.00 0.89 0.14 0.28 0.18 6.78 5.99
14.6 2.68 0.17 0.62 0.00 1.29 0.05 5.12 4.67
9.3 1.50 0.21 0.73 0.00 0.99 0.03 3.82 2.04
5.0 0.66 0.52 0.41 0.34 0.73 0.01 2.36 0.01

10.5 1.64 0.19 0.24 0.53 0.27 0.00 2.06 5.57
5.8 1.08 0.30 0.70 0.17 0.87 0.11 2.26 0.32

5.5 6.5% 9.1% 4.8% 9.6% 11.8% 0.0% 58.1% 0.0%
4.2 13.8% 0.0% 3.2% 13.3% 13.1% 0.2% 47.8% 8.7%
7.2 20.9% 0.0% 1.0% 6.8% 50.5% 7.1% 13.7% 0.0%

10.3 21.1% 1.7% 2.0% 6.6% 26.7% 2.0% 32.2% 7.7%
9.8 12.7% 3.8% 6.4% 2.2% 20.9% 0.4% 37.8% 15.8%

11.7 14.5% 2.5% 7.5% 1.1% 10.7% 0.4% 35.8% 27.5%
7.3 7.7% 15.9% 4.4% 8.9% 15.9% 1.1% 45.8% 0.3%
7.8 17.1% 12.0% 4.8% 9.1% 32.2% 0.9% 23.9% 0.0%
7.5 16.0% 5.5% 8.7% 3.0% 13.5% 0.9% 42.1% 10.3%

15.0 17.2% 3.8% 6.6% 0.2% 8.7% 0.7% 32.0% 30.8%
17.2 17.1% 0.0% 5.2% 0.8% 1.6% 1.1% 39.4% 34.8%
14.6 18.3% 1.1% 4.2% 0.0% 8.8% 0.4% 35.1% 32.0%
9.3 16.1% 2.3% 7.8% 0.0% 10.6% 0.3% 40.9% 21.9%
5.0 13.1% 10.3% 8.2% 6.8% 14.4% 0.1% 46.8% 0.2%

10.5 15.6% 1.9% 2.3% 5.0% 2.5% 0.0% 19.6% 53.1%
5.8 18.6% 5.2% 12.1% 2.9% 15.0% 1.9% 38.9% 5.5%
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4.5.2 PMF(Positive Matrix Factorization  

 PMF CMB
PMF

1)  
 EPA PMF3. 02)  
 

  
 20 22 PM2. 5

 
PMF

 
 Strong 2%  
 Weak 2% 10%

Rb  
 Bad 10%

 
4-5-2-1 22  

 
4-5-2-1 PMF  

Strong OC EC Na+ NH4
+ K+ Ca2+ NO3

- SO4
2- V Mn Cu Se Sb 

Weak Mg2+ Cl - Ni As Rb Sr Cd Cs Pb 
 
 OC EC 20
20 20

4-5-2-1
4-5-2-1  

y = 0.930x
r = 0.993
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 Q QRobust QTrue

RSD(%) QTheory QTheory  
 

QTheory  
 

 5 10 Q RSD(%) QTheory

4-5-2-2 Q QRobust QTrue QTrue Q  
 

4-5-2-2 Q QTheory  
 5 6 7 8 9 10 

Q  6040 4950 3930 3140 2470 1953
RSD(%)  0. 404 0. 593 2. 05 1. 07 0. 292 0. 437
QTheory 4190 3920 3640 3370 3091 2820
 
 Q QTheory

4-5-2-2 4-5-2-2 RSD
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 4-5-2-3  
 

4-5-2-3 g/ m3  

OC 1.39 0 0 0 0 0 0.157 0.358
EC 0.59 0.0861 0 0.178 0.0632 0.0148 0.0693 0.104
Na+ 0 0.0122 0.00357 0.0171 0.00957 0 0.00185 0.0971
NH4

+ 0.364 0.152 0 0.069 1.08 0.0504 0 0
K+ 0.0312 0.00394 0.00536 0.00843 0.0174 0.00197 0 0.0104
Mg2+ 0 0 0.0102 0 0 0.000319 0.00426 0.0148
Ca2+ 0 0 0 0 0.00954 0 0.0503 0.0102
Cl- 0 0 0 0.000549 0 0.00212 0.00322 0.00405
NO3

- 0.0299 0 0.015 0 0.000243 0.14 0 0.0134
SO4

2- 0.955 0.458 0 0.122 2.73 0.0184 0.102 0.249
V 0 0.00428 0.000696 0 0.000424 0 2.97E-10 0.000812
Mn 0.000339 0.00108 0.000542 0.00272 0 0 0.00164 0
Ni 3.5E-06 0.00162 0 0.0027 0.000459 0 0 0.000253
Cu 0.00172 0.00044 0.000455 0.00114 4.74E-05 2.26E-05 0.000144 0.000338
As 9.18E-06 1.76E-05 0.00025 0 9.42E-05 0 2.66E-05 0
Se 0 3.52E-05 0.000298 0.000167 9.69E-05 2.31E-06 0 1.12E-06
Rb 0.000034 3.6E-06 3.94E-05 4.58E-05 3.33E-05 0 2.14E-05 1.31E-05
Sr 4.19E-05 0.000192 0.000498 0 0 1.78E-05 0.000169 8.62E-05
Cd 1.67E-05 1.58E-06 6.45E-05 3.72E-05 1.95E-05 8.59E-07 3.34E-06 0
Sb 0.00048 1.99E-05 0.000296 0.000119 6.64E-07 3.22E-05 0.000036 0
Cs 0 2.81E-07 4.46E-06 5.9E-06 5.83E-06 0 2.22E-06 1E-08
Pb 3.33E-05 0 0.00116 0.0018 0.000711 2.34E-05 0.000187 0  
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 4-5-2-3
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EC 53. 4% Cu Sb

39. 9% 48. 8% OC 73. 0%
WSOC
Secondary Organi c Aerozol :  SOA  

V 68. 9%  
As Se 62. 8% 49. 6%

 
Mn 43. 1%  
NH4

+ SO4
2- 62. 9% 58. 9%

 
NO3

- 70. 5%
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Cl - 21. 3% NO3
-  

Ca2+ 71. 8%  
Na+ Mg2+ Cl - 68. 7% 50. 0% 40. 7%

 
 

 
 PM2. 5 OC EC NH4

+ NO3
- SO4

2-

PM2. 5 PMF 4-5-2-4  
 OC EC OC 87. 2% EC 88. 8%

OC r =0. 742 EC r =0. 864 0. 7
OC

50% 22
20 21 OC 53. 7 91. 9% 75. 3%
OC  

 SO4
2- NO3

- NH4
+ 99. 7 101. 6%

0. 992 0. 997  
 98. 0%

r =0. 988  
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20 22  
   
 20 22 4-5-2-5
4-5-2-6 PM2. 5

4-5-2-5 SOA
EC OC

SOA
4-5-2-6

+SOA  
 V 2. 2

2. 7 g/ m3 1. 4 2. 2 g/ m3

1 g/ m3  
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21 20
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-  
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1)    46 A53

A60(2011)  
2)  http: / / www. epa. gov/ heasd/ products/ pmf / pmf . html  
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H22  

( g/m
3
)

P M 2.5

15.1 2.66 0.53 0.07 0.00 6.03 0.05 1.34 1.22 3.20
13.4 1.46 0.41 0.03 0.00 7.48 0.12 0.32 1.20 2.41
17.3 2.80 2.47 0.08 0.42 6.00 0.03 1.71 0.74 3.02
13.6 4.35 2.20 0.09 0.00 7.99 0.19 1.49 1.51 0.00
19.4 7.10 0.38 0.12 0.00 4.88 0.28 1.03 0.53 5.10
16.7 7.02 0.31 0.09 0.20 2.33 0.17 0.80 0.22 5.58
18.3 1.73 2.23 0.07 0.33 9.59 0.10 1.01 1.49 1.76
19.7 0.36 1.39 0.03 0.01 8.71 0.13 1.89 1.79 5.40
12.0 3.77 0.73 0.06 0.19 4.09 0.14 0.55 0.65 1.86
17.3 7.63 0.09 0.07 0.00 3.45 0.18 0.79 0.28 4.85
16.9 8.00 0.00 0.07 0.01 3.16 0.22 0.70 0.38 4.38
15.2 7.98 0.00 0.06 0.10 3.33 0.04 0.55 0.12 3.04
20.2 8.41 0.59 0.06 0.17 7.14 0.11 0.50 0.43 2.83
16.8 2.79 0.62 0.05 0.00 9.36 0.06 0.79 1.13 1.97
20.7 2.08 0.76 0.04 0.00 8.51 0.10 0.42 2.00 6.84
23.9 1.64 1.44 0.04 0.17 8.80 0.09 3.18 0.96 7.61  

)
P M 2.5

15.1 17.6 3.5 0.5 0.0 39.9 0.3 8.9 8.1 21.2
13.4 10.9 3.1 0.2 0.0 55.7 0.9 2.4 8.9 17.9
17.3 16.2 14.3 0.4 2.5 34.7 0.2 9.9 4.3 17.5
13.6 24.4 12.4 0.5 0.0 44.8 1.1 8.4 8.5 0.0
19.4 36.5 2.0 0.6 0.0 25.1 1.5 5.3 2.7 26.3
16.7 42.0 1.9 0.5 1.2 13.9 1.0 4.8 1.3 33.3
18.3 9.4 12.2 0.4 1.8 52.4 0.5 5.5 8.2 9.6
19.7 1.8 7.1 0.2 0.1 44.2 0.6 9.6 9.1 27.4
12.0 31.3 6.1 0.5 1.6 34.0 1.2 4.6 5.4 15.5
17.3 44.0 0.5 0.4 0.0 19.9 1.1 4.6 1.6 28.0
16.9 47.2 0.0 0.4 0.1 18.7 1.3 4.2 2.2 25.9
15.2 52.4 0.0 0.4 0.7 21.9 0.3 3.6 0.8 20.0
20.2 41.6 2.9 0.3 0.8 35.3 0.5 2.5 2.1 14.0
16.8 16.7 3.7 0.3 0.0 55.8 0.3 4.7 6.7 11.8
20.7 10.0 3.7 0.2 0.0 41.0 0.5 2.0 9.6 33.0
23.9 6.9 6.0 0.2 0.7 36.8 0.4 13.3 4.0 31.8  
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H22  

( g/m
3
)

P M 2.5

2.3 0.00 0.12 0.01 0.00 0.73 0.04 0.38 1.05 0.00
1.4 0.00 0.27 0.01 0.00 0.89 0.05 0.19 1.86 0.00
4.9 0.43 2.09 0.00 0.29 0.00 0.06 0.89 1.23 0.00

11.1 0.00 1.84 0.02 0.46 0.00 0.15 1.58 1.75 5.30
5.8 1.44 0.12 0.01 0.05 0.30 0.10 0.67 1.23 1.85
5.7 2.90 0.00 0.05 0.10 0.65 0.08 0.53 0.72 0.70
3.1 0.00 0.19 0.02 0.01 2.05 0.08 0.58 1.86 0.00
5.5 0.27 0.18 0.02 0.14 1.10 0.11 1.55 1.55 0.60
3.0 0.00 0.27 0.01 0.26 1.45 0.10 0.46 1.09 0.00
9.0 3.24 0.39 0.04 0.09 0.96 0.11 0.70 0.98 2.53

11.6 6.24 0.03 0.07 0.10 0.72 0.21 0.66 0.59 2.95
7.3 5.65 0.04 0.03 0.12 0.61 0.09 0.48 0.26 0.00
3.9 5.00 0.12 0.02 0.00 0.10 0.01 0.29 0.18 0.00
1.7 1.81 0.07 0.02 0.03 0.09 0.04 0.29 0.92 0.00
6.4 0.54 0.00 0.02 0.00 0.82 0.09 0.21 2.52 2.16
4.7 0.00 0.01 0.01 0.17 0.34 0.20 1.89 2.68 0.00  

)
P M 2.5

2.3 0.0 5.1 0.6 0.0 31.5 1.7 16.1 45.1 0.0
1.4 0.0 8.3 0.3 0.0 27.2 1.6 5.7 56.8 0.0
4.9 8.6 41.9 0.0 5.8 0.0 1.1 17.9 24.6 0.0

11.1 0.0 16.6 0.2 4.1 0.0 1.4 14.2 15.7 47.7
5.8 24.8 2.1 0.2 0.9 5.3 1.8 11.6 21.4 31.9
5.7 50.5 0.0 0.9 1.8 11.2 1.4 9.3 12.6 12.2
3.1 0.0 3.9 0.4 0.2 42.8 1.8 12.2 38.8 0.0
5.5 4.9 3.3 0.3 2.5 20.0 2.0 28.0 28.1 11.0
3.0 0.0 7.5 0.4 7.1 39.7 2.8 12.5 29.9 0.0
9.0 35.9 4.3 0.4 1.0 10.6 1.3 7.8 10.9 28.0

11.6 53.9 0.3 0.6 0.9 6.2 1.8 5.7 5.1 25.5
7.3 77.6 0.6 0.3 1.7 8.3 1.2 6.6 3.6 0.0
3.9 87.4 2.1 0.3 0.0 1.8 0.2 5.0 3.2 0.0
1.7 55.4 2.1 0.5 0.9 2.7 1.2 9.0 28.2 0.0
6.4 8.5 0.0 0.3 0.0 12.9 1.5 3.3 39.6 33.9
4.7 0.0 0.2 0.1 3.2 6.4 3.7 35.7 50.6 0.0  
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H22  

( g/m
3
)

P M 2.5

18.7 1.23 1.23 0.12 0.00 10.10 0.00 0.52 2.55 2.91
18.4 0.69 1.17 0.13 0.00 11.33 0.04 0.37 2.98 1.72
23.2 1.31 4.46 0.10 0.92 7.44 0.26 1.32 2.09 5.33
25.1 1.45 3.34 0.13 0.00 13.39 0.00 0.39 3.50 2.91
24.4 5.64 1.97 0.21 0.05 8.88 0.00 0.60 2.70 4.38
23.2 4.58 0.00 0.00 0.06 9.42 0.08 0.32 2.41 6.36
24.6 1.18 2.34 0.15 0.50 13.98 0.00 0.30 3.36 2.75
25.2 1.23 1.42 0.11 0.08 14.45 0.00 0.81 3.22 3.86
19.0 3.97 0.46 0.12 0.24 10.16 0.23 0.26 1.65 1.93
16.9 4.92 0.01 0.07 0.12 7.33 0.36 0.35 0.79 2.95
22.3 8.07 0.26 0.14 0.17 6.31 0.56 0.53 0.90 5.32
19.0 5.34 0.00 0.11 0.30 9.83 0.15 0.38 0.49 2.44
21.1 6.56 0.65 0.09 0.03 6.54 0.00 0.42 0.79 5.97
21.1 3.75 1.08 0.12 0.00 11.88 0.13 0.38 2.31 1.40
29.0 5.49 0.89 0.11 0.04 13.03 0.00 0.33 2.50 6.60
28.4 6.43 1.15 0.20 0.04 12.09 0.00 0.79 1.60 6.07  

)
P M 2.5

18.7 6.6 6.6 0.7 0.0 54.1 0.0 2.8 13.7 15.6
18.4 3.7 6.4 0.7 0.0 61.5 0.2 2.0 16.2 9.3
23.2 5.6 19.2 0.4 4.0 32.0 1.1 5.7 9.0 23.0
25.1 5.8 13.3 0.5 0.0 53.3 0.0 1.5 14.0 11.6
24.4 23.1 8.1 0.9 0.2 36.3 0.0 2.5 11.0 17.9
23.2 19.7 0.0 0.0 0.2 40.6 0.3 1.4 10.4 27.4
24.6 4.8 9.5 0.6 2.0 56.9 0.0 1.2 13.7 11.2
25.2 4.9 5.6 0.4 0.3 57.4 0.0 3.2 12.8 15.3
19.0 20.9 2.4 0.6 1.3 53.4 1.2 1.4 8.7 10.2
16.9 29.1 0.1 0.4 0.7 43.4 2.1 2.1 4.7 17.4
22.3 36.2 1.2 0.6 0.8 28.3 2.5 2.4 4.0 23.9
19.0 28.0 0.0 0.6 1.6 51.6 0.8 2.0 2.6 12.8
21.1 31.1 3.1 0.4 0.1 31.1 0.0 2.0 3.8 28.4
21.1 17.8 5.1 0.6 0.0 56.4 0.6 1.8 11.0 6.7
29.0 18.9 3.1 0.4 0.1 44.9 0.0 1.1 8.6 22.8
28.4 22.7 4.1 0.7 0.1 42.6 0.0 2.8 5.6 21.4  
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H22  

( g/m
3
)

P M 2.5

3.7 0.29 0.47 0.03 0.00 1.52 0.00 0.20 1.52 0.00
4.8 0.00 0.37 0.01 0.08 3.04 0.03 0.00 1.61 0.00
5.4 0.06 2.42 0.00 0.23 0.57 0.08 1.03 1.90 0.00
7.2 0.00 1.69 0.02 0.00 2.43 0.14 0.72 2.38 0.00
8.4 0.92 0.04 0.02 0.00 3.59 0.11 0.60 2.12 1.04
9.1 2.15 1.73 0.27 0.52 1.02 0.00 0.52 0.95 2.00
4.4 0.00 0.60 0.02 0.15 2.35 0.21 0.20 2.59 0.00
6.2 0.42 0.00 0.02 0.24 1.90 0.19 0.87 2.83 0.00
5.3 1.33 0.00 0.04 0.13 3.05 0.03 0.44 1.06 0.00

11.1 3.37 0.16 0.04 0.43 3.12 0.08 0.38 1.61 1.87
12.3 4.36 0.00 0.07 0.00 5.02 0.21 0.64 1.76 0.18
15.1 4.66 0.00 0.09 0.20 7.28 0.16 1.00 0.41 1.27
8.2 4.20 0.17 0.03 0.01 3.43 0.06 0.30 0.74 0.00
4.3 0.68 0.13 0.02 0.00 2.82 0.07 0.15 1.77 0.00

13.1 0.84 0.03 0.03 0.00 3.04 0.12 0.25 2.69 6.10
5.1 1.77 0.26 0.01 0.44 3.76 0.13 0.64 2.01 0.00  

)
P M 2.5

3.7 7.1 11.6 0.8 0.0 37.8 0.0 5.0 37.7 0.0
4.8 0.0 7.2 0.2 1.6 59.1 0.7 0.0 31.3 0.0
5.4 0.9 38.4 0.1 3.7 9.1 1.3 16.4 30.2 0.0
7.2 0.0 22.9 0.2 0.0 32.9 1.9 9.8 32.2 0.0
8.4 10.9 0.5 0.3 0.0 42.6 1.3 7.1 25.1 12.3
9.1 23.5 18.9 3.0 5.7 11.2 0.0 5.6 10.4 21.8
4.4 0.0 9.8 0.3 2.4 38.5 3.4 3.2 42.3 0.0
6.2 6.5 0.0 0.3 3.7 29.4 2.9 13.4 43.8 0.0
5.3 21.9 0.0 0.6 2.1 50.2 0.5 7.2 17.5 0.0

11.1 30.4 1.5 0.4 3.9 28.2 0.7 3.4 14.5 16.9
12.3 35.6 0.0 0.6 0.0 40.9 1.7 5.2 14.4 1.5
15.1 30.9 0.0 0.6 1.3 48.3 1.1 6.6 2.7 8.4
8.2 47.0 1.9 0.4 0.1 38.4 0.6 3.3 8.3 0.0
4.3 12.0 2.3 0.4 0.0 50.0 1.3 2.6 31.4 0.0

13.1 6.4 0.2 0.2 0.0 23.2 0.9 1.9 20.6 46.5
5.1 19.6 2.9 0.1 4.9 41.7 1.4 7.1 22.2 0.0  
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H22  

( g/m
3
)

P M 2.5

1.6 0.01 0.12 0.01 0.02 0.07 0.10 0.20 1.88 0.00
1.7 0.00 0.35 0.01 0.00 0.82 0.03 0.03 2.06 0.00
4.7 0.00 2.68 0.00 0.08 0.00 0.19 1.39 1.85 0.00
8.3 0.26 2.48 0.03 0.22 0.15 0.28 1.08 2.50 1.29
5.3 1.64 0.05 0.01 0.06 0.00 0.36 0.56 1.88 0.74
7.3 3.04 0.13 0.04 0.08 0.00 0.44 0.40 1.98 1.22
5.9 0.20 0.96 0.03 0.37 1.63 0.14 0.41 2.18 0.00
5.6 1.08 0.00 0.01 0.14 1.20 0.15 0.63 2.30 0.06
4.3 1.42 0.27 0.03 0.07 1.38 0.10 0.50 0.89 0.00
9.0 2.57 0.14 0.03 0.21 1.46 0.26 0.54 1.77 2.00

11.2 6.66 0.08 0.04 0.26 0.00 0.46 0.67 1.62 1.44
8.9 6.23 0.00 0.03 0.04 0.00 0.13 0.38 0.52 1.55
4.0 3.84 0.09 0.01 0.00 0.00 0.14 0.44 1.05 0.00
0.7 0.82 0.00 0.01 0.02 0.00 0.14 0.15 2.03 0.00
8.1 1.56 0.00 0.00 0.14 0.00 0.30 0.00 1.81 4.30
4.2 1.57 0.00 0.00 0.35 0.00 0.29 0.32 2.36 0.00  

)
P M 2.5

1.6 0.3 5.0 0.5 0.9 2.9 4.3 8.5 77.8 0.0
1.7 0.0 10.6 0.2 0.0 24.9 1.0 0.9 62.4 0.0
4.7 0.0 43.3 0.1 1.3 0.0 3.0 22.4 29.9 0.0
8.3 3.1 30.0 0.3 2.6 1.9 3.3 13.0 30.2 15.5
5.3 30.9 0.9 0.3 1.1 0.0 6.9 10.6 35.5 14.0
7.3 41.5 1.8 0.6 1.1 0.0 6.0 5.4 27.0 16.7
5.9 3.4 16.2 0.6 6.2 27.5 2.4 6.9 36.7 0.0
5.6 19.4 0.0 0.2 2.6 21.5 2.8 11.2 41.3 1.1
4.3 30.4 5.9 0.6 1.6 29.5 2.2 10.7 19.1 0.0
9.0 28.6 1.6 0.3 2.3 16.2 2.9 6.1 19.7 22.3

11.2 59.3 0.7 0.4 2.3 0.0 4.1 6.0 14.5 12.8
8.9 70.2 0.0 0.4 0.4 0.0 1.4 4.3 5.8 17.4
4.0 68.9 1.6 0.2 0.0 0.0 2.6 7.9 18.8 0.0
0.7 26.0 0.0 0.3 0.5 0.0 4.4 4.7 64.1 0.0
8.1 19.2 0.0 0.0 1.7 0.0 3.7 0.0 22.4 53.0
4.2 32.1 0.0 0.0 7.1 0.0 6.0 6.5 48.3 0.0  
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H22  

( g/m
3
)

P M 2.5

5.5 0.98 0.21 0.02 0.00 2.27 0.03 0.09 1.52 0.34
4.2 0.00 0.13 0.01 0.00 1.44 0.04 0.16 1.88 0.54
7.2 0.96 1.67 0.01 0.15 0.00 0.05 1.54 1.19 1.61

10.3 1.62 1.22 0.03 0.16 0.74 0.10 1.12 1.94 3.41
9.8 3.87 0.09 0.04 0.00 1.54 0.01 0.62 1.36 2.31

11.7 4.87 0.15 0.04 0.00 1.62 0.00 0.43 1.37 3.18
7.3 0.60 0.60 0.04 0.13 2.01 0.00 0.29 2.57 1.06
7.8 1.54 0.41 0.03 0.19 1.05 0.00 0.67 2.94 0.95
7.5 2.80 0.09 0.04 0.14 1.40 0.07 0.35 1.48 1.16

15.0 8.01 0.21 0.07 0.00 1.04 0.00 0.54 1.26 3.86
17.2 7.81 0.03 0.05 0.03 3.01 0.24 0.68 1.27 4.08
14.6 7.81 0.00 0.04 0.00 1.83 0.11 0.53 0.78 3.49
9.3 5.65 0.18 0.02 0.00 0.94 0.07 0.39 0.90 1.18
5.0 2.64 0.24 0.02 0.00 0.59 0.08 0.20 1.52 0.00

10.5 2.58 0.00 0.02 0.00 0.44 0.13 0.11 1.96 5.26
5.8 3.86 0.11 0.01 0.10 0.01 0.00 0.41 1.27 0.04  

)
P M 2.5

5.5 17.9 3.9 0.4 0.0 41.5 0.6 1.7 27.8 6.2
4.2 0.0 3.2 0.3 0.0 34.3 0.9 3.8 44.6 12.9
7.2 13.4 23.3 0.1 2.1 0.0 0.7 21.4 16.6 22.4

10.3 15.7 11.8 0.3 1.5 7.1 1.0 10.8 18.8 33.0
9.8 39.3 1.0 0.4 0.0 15.6 0.1 6.3 13.8 23.5

11.7 41.8 1.3 0.4 0.0 13.9 0.0 3.7 11.7 27.2
7.3 8.2 8.2 0.6 1.8 27.5 0.0 4.0 35.1 14.5
7.8 19.8 5.3 0.4 2.4 13.5 0.0 8.6 37.8 12.2
7.5 37.2 1.2 0.5 1.8 18.7 1.0 4.6 19.7 15.4

15.0 53.4 1.4 0.5 0.0 6.9 0.0 3.6 8.4 25.8
17.2 45.4 0.2 0.3 0.2 17.5 1.4 4.0 7.4 23.7
14.6 53.5 0.0 0.3 0.0 12.5 0.8 3.6 5.4 23.9
9.3 60.5 2.0 0.2 0.0 10.1 0.7 4.2 9.7 12.7
5.0 50.0 4.6 0.4 0.0 11.1 1.6 3.7 28.7 0.0

10.5 24.5 0.0 0.2 0.0 4.2 1.3 1.1 18.7 50.1
5.8 66.4 1.9 0.2 1.8 0.2 0.0 7.0 21.8 0.7  
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4.6  
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5.  
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5.1  

 PM2. 5 3 14. 2 7. 3 29. 9 g/ m3 3
20

PM2. 5
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1.  

1.1 PM2.5  

  PM2.5 PCI

PCI  
   

  
  
(1)  PCI PM2. 5

PM2. 5
1 1-1-1

12 m
12 m 3

2  
 
(2)  NILU

 
 
(3)  20. 0L/ mi n

 
 
1  12

2001.  
 

1-1-1 PCI
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1.2  

 
 

       

F0

F1

F2

F3

 
 
 
( 1)   4 1-2-1

F0 F3 4 F0 SO4
2- NO3

- Cl -

NH4
+ Na+ K+ Mg2+ Ca2+ F1 F3 SO2,  HNO3,  NH3,  HCl

 
 
(2)   

4
1 EC 0. 15mS/ m

 
 
(3)   F0 F1 F2 6% +2%

F3 5% +2%
 

 
(4)   

4

 
 
(5)   5 10m

3m

1-2-1 (4 ) 
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2  

2.1  

(1)   
50% 24 48 0. 002 

mg Mettl er AT20

 
PM2. 5 22

21. 5 35% 0. 001 mg
Sartori us,  MC-5  

4 5  
 
(2)   

g/ m3

 
    = (We  Ws)   V  103 

    We  [mg]  
    Ws  [mg]  
    V  [m3]  
 
 
2.2  

PM2. 5 1/ 8 1. 73cm2 PM10-2. 5
1/ 4 3. 46cm2 10mL

20 ml
5 Na+ NH4

+ K+ Mg2+ Ca2+

3 Cl NO3 SO4
2 DIONEX DX-320

 

5
3 10

 
20 PTFE 13mm  
21 22 Cel lul ose Acetate 25mm  

 
2.3  

2.3.1  

1cm SUNSET LABORATORY
2- IMPROVE IMPROVE

DRI Desert Research Insti tute
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PM2. 5
5 1 IMPROVE J. C. Chow

2  
 

2-2 IMPROVE  
    

1 He 180 120 
2 He 180 250 
3 He 180 450 
4 He 180 550 
5 He + Oxygen 240 550 
6 He + Oxygen 210 700 
7 He + Oxygen 210 850 

 
1 http: / / www. env. go. j p/ ai r/ report/ h19-03/ manual / m05_5. pdf  
2 J.  C.  Chow,  et al . ,  Compari son of  IMPROVE and NIOSH Carbon Measurement.  

.  34,  23-34,  2001.  
 
2.3.2 WSOC  

1/ 8 20mL 1 PTFE 
2 TOC

1, 2) TOC SHIMADZU TOC-V CPH 680
150 L

3 10  
1 20 15 21 22 10  

2 20 21 22 0. 45 m 
 
1)  H.  Yang,  . ,  Compari son of  two methods f or the determi nati on of  water- solubl e  
 organi c carbon i n atmospheri c parti cl es.  .  37,  865- 870,  2003.  
2)  K.  Kumagai ,  . ,  Seasonal  Characteri sti cs of  Water-solubl e Organi c Carbon i n 
 Atmospheri c Parti cl es i n the Inland Kanto Plai n,  Japan.  .  43,  
 3345-3351,  2009.  
 
2.4  

ICP-MS
1/ 4 5mL

2mL 1mL
200 1
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0. 1mol / L 50mL In ICP-MS
Agi l ent 7500cx 31 Na Mg Al

K Ca Sc Ti V
Cr Mn Fe Co Ni Cu Zn
As Se Br Rb Sr

Mo Ag Cd Sb Cs Ba
La Sm Eu Au Pb

 
 
2.5  

 
F0 F1 F3 20ml F2 0. 05%

v/ v H2O2 20ml 20
0. 45 m

 
F0 F1 F2 F3 3 5
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20  PM2. 5  
                          3  

 Na+ NH4
+ K+ Mg2+ Ca2+ Cl  NO3  SO4

2  
 0. 0080 0. 0090 0. 0030 0. 0050 0. 0040 0. 013 0. 036 0. 021 
 0. 027 0. 030 0. 010 0. 017 0. 013 0. 043 0. 12 0. 070 

 
 

                  3  
 OC EC 

48  72  48  72  
 0. 27 0. 18 0. 13 0. 087 
 0. 89 0. 60 0. 44 0. 29 

 
        3  

   
WSOC 0. 12 0. 40 

 
                                                  ng/ m3  

 Na Mg Al  K Ca Sc Ti  V 
 9. 4 2. 7 35 6. 0 29 0. 008 1. 8 0. 012 
 31 9. 1 117 20 98 0. 025 6. 0 0. 039 

 
 Cr Mn Fe Co Ni  Cu Zn As 

 0. 54 0. 23 11 0. 054 0. 54 0. 25 3. 1 0. 018 
 1. 8 0. 78 38 0. 18 1. 8 0. 82 10 0. 059 

 
 Se Br Rb Sr Mo Ag Cd Sb 

 0. 025 5. 7 0. 021 0. 11 3. 1 0. 10 0. 005 0. 091 
 0. 082 19 0. 069 0. 36 10 0. 32 0. 018 0. 30 

 
 Cs Ba La Sm Eu Au Pb 

 0. 005 3. 6 0. 48 0. 021 0. 006 0. 003 0. 35 
 0. 018 12 1. 6 0. 069 0. 021 0. 011 1. 2 

 



119 
 

21  PM2. 5  
                          3  

 
  

Na+ NH4
+ K+ Mg2+ Ca2+ Cl  NO3  SO4

2  

 0. 0016 0. 0015 0. 0050 0. 0072 0. 012 0. 0036 0. 0028 0. 0048 
 0. 0053 0. 0049 0. 017 0. 024 0. 039 0. 012 0. 0093 0. 016 

 
 Na+ NH4

+ K+ Mg2+ Ca2+ Cl  NO3  SO4
2  

 0. 0011 0. 0010 0. 0034 0. 0048 0. 0079 0. 0024 0. 0019 0. 0032 
 0. 0035 0. 0032 0. 011 0. 016 0. 026 0. 0080 0. 0062 0. 011 

 
 

                  3  
 OC EC 

48  72  48  72  
 0. 28 0. 19 0. 13 0. 09 
 0. 94 0. 63 0. 44 0. 29 

 
        3  

   
WSOC 0. 11 0. 37 

 
                                                  ng/ m3  

 Na Mg Al  K Ca Sc Ti  V 
 55. 1 6. 95 61. 1 31. 1 4. 53 0. 00223 10. 8 0. 0260 
 184 23. 2 204 104 15. 1 0. 00742 36. 0 0. 0866 

 
 Cr Mn Fe Co Ni  Cu Zn As 

 1. 00 0. 349 55. 5 0. 0404 0. 742 0. 226 25. 6 0. 0304 
 3. 34 1. 16 185 0. 135 2. 47 0. 754 85. 2 0. 101 

 
 Se Br Rb Sr Mo Ag Cd Sb 

 0. 0147 0. 206 0. 0150 0. 309 3. 87 0. 160 0. 00522 0. 122 
 0. 0489 0. 686 0. 0500 1. 03 12. 9 0. 534 0. 0174 0. 406 

 
 Cs Ba La Sm Eu Au Pb 

 0. 000919 24. 1 0. 0249 0. 0112 0. 00275 0. 00158 0. 121 
 0. 00306 80. 2 0. 0830 0. 0375 0. 00917 0. 00525 0. 405 
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22  PM2. 5  
                          3  

 
  

Na+ NH4
+ K+ Mg2+ Ca2+ Cl  NO3  SO4

2  

 0. 0023 0. 0029 0. 0035 0. 0048 0. 0084 0. 0076 0. 0099 0. 0075 
 0. 0077 0. 0097 0. 012 0. 016 0. 028 0. 025 0. 033 0. 025 

 
 Na+ NH4 K+ Mg2+ Ca2+ Cl  NO3  SO4

2  
 0. 0015 0. 0019 0. 0023 0. 0032 0. 0056 0. 0051 0. 0066 0. 0050 
 0. 0051 0. 0065 0. 0078 0. 011 0. 019 0. 017 0. 022 0. 017 

 
 

                  /m3  
 OC EC 

48  72  48  72  
 0. 30 0. 20 0. 04 0. 03 
 0. 99 0. 66 0. 13 0. 08 

 
        3  

   
WSOC 0. 11 0. 34 

 
                                                  ng/ m3  

 Na Mg Al  K Ca Sc Ti  V 
 11. 5 10. 3 32. 7 8. 69 50. 3 0. 00511 29. 2 0. 0408 
 38. 3 34. 2 109 29. 0 168 0. 0170 97. 4 0. 136 

 
 Cr Mn Fe Co Ni  Cu Zn As 

 0. 801 0. 283 19. 5 0. 0445 0. 237 0. 208 4. 35 0. 0169 
 2. 67 0. 945 65. 1 0. 148 0. 791 0. 693 14. 5 0. 0562 

 
 Se Br Rb Sr Mo Ag Cd Sb 

 0. 0476 0. 213 0. 00784 0. 0867 4. 34 0. 0357 0. 00691 0. 125 
 0. 159 0. 709 0. 0261 0. 289 14. 5 0. 119 0. 0230 0. 416 

 
 Cs Ba La Sm Eu Au Pb 

 0. 000825 0. 873 0. 0185 0. 00518 0. 00209 0. 00108 0. 117 
 0. 00275 2. 91 0. 0618 0. 0173 0. 00698 0. 00361 0. 388 
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3  

3.1   

3.1.1 20  

3-1 20  7 28  7 30

SO2(ppb) 0.6 9.7 7.6 - 0.8 1.8 3.1 6.1 0.6 - 3.8 3.0 1.2 - 5.5 1.4

Ox(ppb) 39.6 23.6 36.3 31.9 23.2 22.9 - 40.9 32.6 27.0 22.1 22.5 34.4 31.2 39.0 28.9

NO(ppb) 4.9 8.9 4.4 3.7 3.8 3.7 1.4 3.9 3.2 4.0 9.0 1.7 2.4 1.5 3.7 4.5
NO2(ppb) 21.9 35.3 36.9 31.1 23.9 19.1 21.4 26.0 13.6 14.0 19.5 5.6 15.6 7.7 15.7 17.1

3) 30.3 44.2 37.1 25.1 26.0 26.2 34.3 46.4 29.8 50.0 22.1 13.2 23.6 32.1 34.3 33.4

(m/s) 1.4 2.9 2.0 2.1 2.2 1.6 2.3 2.5 1.0 8.0 1.3 1.9 0.8 1.9 2.3 2.3

( ) 27.6 - 28.2 28.7 27.8 25.6 - 28.1 25.7 25.2 - 23.4 - - 28.5 -

( ) 65.8 - 68.5 71.6 67.4 76.3 - 74.9 77.1 76.1 - 77.8 - - 68.9 -

N 4 3 1 7 6 3 4 0 9 2 4 7 0 2 2 2

NNE 9 3 4 11 4 3 6 0 1 5 0 5 0 0 2 0

NE 3 6 5 2 3 3 9 3 4 3 0 4 0 1 2 0

ENE 2 2 3 1 0 6 4 7 6 2 0 5 8 3 8 0

E 0 3 1 2 4 1 2 8 5 5 7 3 6 2 7 0

ESE 0 9 6 2 2 5 3 4 2 7 0 2 3 5 2 0

SE 1 6 4 4 0 2 1 8 1 3 0 5 0 5 1 1

SSE 3 2 2 5 1 0 2 4 0 1 0 3 0 0 0 0

S 3 1 8 2 2 1 1 0 0 2 0 1 0 0 0 0

SSW 5 1 0 1 2 1 2 0 0 0 0 2 0 0 1 0

SW 7 0 1 1 3 2 2 1 2 0 0 4 2 1 0 0

WSW 2 5 1 1 0 5 8 3 4 1 7 1 7 1 2 0

W 0 0 1 1 0 2 3 2 4 0 4 2 3 8 7 7

WNW 3 0 1 0 1 5 0 6 5 1 4 1 8 9 3 25

NW 1 2 4 3 9 3 0 0 2 1 11 1 1 10 4 9

NNW 2 5 5 5 8 2 1 0 1 0 8 1 1 0 4 1

C 3 0 1 0 1 4 0 2 2 15 3 1 9 1 3 3
48 48 48 48 46 48 48 48 48 48 48 48 48 48 48 48

3-2 20  7 30  8  1

SO2(ppb) 1.9 8.9 5.3 - 0.7 1.2 0.5 3.0 0.3 - 3.8 1.6 - 4.9 1.0

Ox(ppb) 38.7 28.1 30.8 28.0 20.9 28.6 - 25.2 25.4 22.0 32.6 29.2 51.4 33.1 37.3 44.3

NO(ppb) 3.9 7.4 4.6 2.8 3.4 1.4 0.4 3.0 0.3 4.0 3.3 1.5 0.5 1.1 2.1 3.6
NO2(ppb) 14.8 21.5 22.1 12.3 16.8 13.3 7.4 12.3 4.5 10.0 16.1 5.1 11.8 6.6 13.8 8.6

3) 18.6 25.6 21.7 16.8 22.5 24.4 12.9 22.4 16.2 33.0 32.6 15.6 29.3 35.0 34.7 48.4

(m/s) 1.9 3.5 2.5 2.3 1.8 2.5 2.8 3.1 1.4 1.0 1.2 1.7 1.1 1.3 1.9 1.1

( ) 26.5 - 25.9 26.2 23.3 24.3 - 26.0 23.6 24.1 - 25.0 - - 26.9 -

( ) 63.8 - 72.4 78.7 69.4 76.8 - 74.8 82.5 87.7 - 70.0 - - 80.2 -

N 0 0 0 1 0 1 0 0 2 1 0 6 1 0 4 2

NNE 1 0 2 10 2 0 4 4 2 1 1 5 1 0 5 0

NE 4 2 8 15 3 0 20 13 14 2 3 5 2 0 2 0

ENE 9 9 16 1 11 5 7 8 13 5 2 4 2 6 4 0

E 3 5 11 7 20 11 11 11 5 8 2 5 4 1 2 2

ESE 2 3 10 6 6 16 5 10 8 10 10 2 0 4 8 3

SE 3 23 1 6 0 7 1 1 2 11 6 1 0 2 2 9

SSE 8 0 0 2 1 4 0 0 1 2 1 4 0 3 12 9

S 4 0 0 0 0 2 0 0 0 1 1 3 1 1 2 9

SSW 6 1 0 0 1 1 0 0 0 0 0 6 0 1 1 4

SW 7 2 0 0 0 0 0 0 0 0 0 1 2 0 1 1

WSW 0 3 0 0 0 0 0 0 0 0 0 1 6 2 0 1

W 0 0 0 0 0 0 0 0 0 0 0 0 12 4 0 0

WNW 0 0 0 0 0 0 0 1 0 0 3 1 12 7 2 0

NW 0 0 0 0 1 0 0 0 0 0 0 1 1 10 0 0

NNW 1 0 0 0 3 0 0 0 1 0 0 3 3 0 2 0

C 0 0 0 0 0 1 0 0 0 7 19 1 1 7 1 8
48 48 48 48 48 48 48 48 48 48 48 49 48 48 48 48  
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3-3 20  8  1  8  4

SO2(ppb) 0.5 2.8 5.3 - 0.9 2.1 5.6 2.2 1.3 - 4.2 5.3 1.3 - 5.0

Ox(ppb) 29.7 26.4 25.1 21.6 8.4 34.7 - 30.8 33.2 34.0 41.0 42.4 37.2 17.8 23.3

NO(ppb) 2.2 1.8 4.1 6.9 7.8 2.7 0.6 2.0 0.8 2.0 2.1 0.6 0.7 2.3 4.3
NO2(ppb) 7.8 10.1 20.3 24.2 22.1 14.9 12.7 9.5 7.2 11.0 15.0 2.4 8.2 4.6 11.2

3) 40.1 68.7 52.5 40.2 66.8 46.6 46.1 43.6 42.2 79.0 41.0 29.2 43.7 84.7 58.7

(m/s) 2.1 3.6 2.3 2.1 3.4 1.9 3.6 3.5 1.6 1.0 1.2 2.3 1.2 1.4 2.7 1.0

( ) 28.0 - 28.4 29.1 8.3 27.7 - 28.9 27.6 27.4 - 27.8 - - 28.7 -

( ) 71.2 - 78.6 84.0 82.7 77.0 - 76.2 79.9 91.9 - 65.5 - - 83.6 -

N 0 0 0 0 0 2 0 0 0 0 2 8 0 1 2 2

NNE 0 0 0 0 2 3 0 0 0 0 1 12 0 0 2 1

NE 0 0 0 0 8 5 0 0 3 4 4 5 0 2 1 0

ENE 1 0 0 0 3 10 0 0 6 3 6 2 1 3 1 0

E 0 0 0 0 5 9 0 0 5 4 24 8 0 4 0 0

ESE 1 2 1 0 1 5 0 1 12 13 9 2 1 6 1 0

SE 0 0 6 7 0 12 0 8 9 9 2 0 1 2 2 0

SSE 1 0 32 13 23 8 1 19 8 17 2 1 0 1 0 4

S 12 0 28 45 5 11 15 21 15 6 0 2 0 2 0 15

SSW 26 4 4 7 0 1 23 5 6 2 2 5 2 5 13 17

SW 23 59 0 0 0 1 23 5 5 0 1 10 3 1 11 5

WSW 5 7 1 0 0 0 10 6 2 0 0 9 20 6 13 6

W 1 0 0 0 0 0 0 4 0 0 0 3 23 13 12 2

WNW 1 0 0 0 0 1 0 3 0 0 1 3 15 6 3 2

NW 0 0 0 0 0 0 0 0 0 1 5 0 3 12 3 0

NNW 0 0 0 0 1 1 0 0 1 0 5 1 1 3 1 0

C 1 0 0 0 0 3 0 0 0 13 8 0 2 5 7 18
72 72 72 72 48 72 72 72 72 72 72 71 72 72 72 72

3-4 20  8  4  8  6

SO2(ppb) 0.7 3.7 4.9 - 0.9 1.3 5.6 3.2 0.1 - 3.2 4.5 2.1 - 4.6

Ox(ppb) 25.4 19.4 16.1 17.5 15.7 21.9 - 17.8 21.1 16.0 20.6 31.0 35.0 28.4 34.5

NO(ppb) 4.1 12.0 8.3 10.5 6.3 3.0 7.1 6.9 1.1 4.0 5.8 1.1 1.1 1.3 3.7 2.6
NO2(ppb) 12.5 16.5 24.1 28.2 20.4 12.3 15.4 12.4 7.7 10.0 19.5 4.7 15.4 6.3 13.3 10.6

3) 30.6 57.0 47.1 36.3 26.9 44.2 42.5 41.3 61.2 53.0 20.6 16.2 33.1 68.4 45.9

(m/s) 1.8 2.2 1.9 1.5 2.8 2.5 2.1 2.4 1.3 1.0 1.0 2.1 0.9 1.8 1.9 1.2

( ) 28.6 - 28.8 29.0 22.8 27.0 - 28.6 26.3 26.3 - 25.9 - - 29.3 -

( ) 72.3 - 80.5 87.6 67.0 86.3 - 82.9 89.1 85.5 - 78.7 - - 81.6 -

N 1 1 0 2 1 2 0 0 0 3 1 1 0 1 0 4

NNE 5 1 1 0 1 7 0 0 7 5 0 5 0 1 0 1

NE 2 0 0 3 3 2 2 0 6 9 0 3 2 0 3 1

ENE 1 0 0 3 0 13 2 0 25 2 1 8 4 4 5 1

E 1 1 0 1 0 10 3 6 6 2 10 8 7 2 5 3

ESE 0 8 4 3 0 7 3 3 3 10 7 6 0 9 1 1

SE 4 7 2 9 0 3 1 13 1 4 3 0 1 6 3 2

SSE 12 3 13 5 0 0 3 8 0 0 2 2 1 0 2 3

S 5 0 16 16 5 0 7 8 0 0 2 4 1 0 3 4

SSW 10 9 3 2 22 0 5 1 0 0 1 1 1 0 1 1

SW 4 9 2 1 7 0 13 0 0 0 1 1 3 0 0 1

WSW 1 6 0 0 1 0 5 3 0 1 2 2 4 6 4 4

W 0 1 1 0 0 0 0 4 0 0 1 3 10 12 3 5

WNW 0 0 3 1 2 0 0 2 0 1 1 0 4 4 3 1

NW 0 2 2 1 3 1 0 0 0 3 3 1 0 0 3 0

NNW 0 0 0 0 3 1 0 0 0 0 4 1 2 0 7 0

C 2 0 1 1 0 2 4 0 0 8 9 1 7 3 5 16
48 48 48 48 48 48 48 48 48 48 48 47 47 48 48 48
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3-5 20  8  6  8  8

SO2(ppb) 1.4 5.4 5.9 - 0.9 1.9 5.1 4.1 2.3 - 4.1 4.9 2.0 - 6.4

Ox(ppb) 14.2 13.4 11.0 12.9 11.3 28.4 - 11.3 20.0 26.0 33.9 35.0 24.1 9.8 12.3

NO(ppb) 6.0 7.3 10.5 17.7 8.1 8.7 3.1 9.2 8.1 6.0 4.6 1.2 1.9 2.6 10.1 7.8
NO2(ppb) 10.6 11.5 20.2 24.4 17.3 15.9 8.9 9.9 11.3 15.0 18.1 4.6 15.0 4.4 9.9 10.0

3) 17.3 18.6 23.7 21.5 19.1 31.0 14.6 19.1 24.0 39.0 33.9 21.8 24.8 29.5 21.0

(m/s) 1.7 2.8 1.9 1.9 2.6 1.3 2.9 2.9 1.4 0.8 1.1 1.9 0.8 1.6 1.9 1.0

( ) 28.9 - 29.8 30.8 27.8 28.3 - 29.8 29.0 28.3 - 27.1 - - 29.1 -

( ) 65.3 - 72.1 75.5 79.3 75.1 - 74.4 74.2 73.5 - 73.1 - - 76.2 -

N 1 1 0 0 1 6 0 0 0 1 1 3 1 0 1 1

NNE 0 0 0 0 1 2 0 0 0 1 0 2 1 0 1 0

NE 0 0 0 1 5 1 0 1 1 3 3 6 0 0 1 0

ENE 0 0 0 0 0 3 0 0 1 2 1 5 5 1 0 0

E 1 1 0 0 4 1 0 1 3 3 7 2 3 2 1 2

ESE 0 2 5 3 2 3 3 2 7 4 3 1 0 6 0 1

SE 0 3 1 5 1 1 2 4 2 5 3 0 0 2 5 8

SSE 0 2 12 5 0 1 3 8 2 7 3 5 0 2 8 4

S 2 0 19 19 9 6 1 13 5 6 0 7 1 1 2 4

SSW 13 1 2 12 12 3 8 4 8 1 0 8 1 0 0 1

SW 13 20 1 3 4 6 22 2 7 0 0 4 6 1 4 2

WSW 5 17 4 0 1 0 9 4 3 0 0 3 8 1 4 2

W 3 0 2 0 0 1 0 6 3 0 0 3 4 8 4 3

WNW 1 1 2 0 4 4 0 2 0 0 4 0 5 9 7 1

NW 2 0 0 0 4 1 0 1 0 2 9 0 3 12 3 1

NNW 1 0 0 0 0 4 0 0 0 0 9 0 0 1 4 1

C 6 0 0 0 0 5 0 0 6 13 5 0 9 2 3 17
48 48 48 48 48 48 48 48 48 48 48 49 47 48 48 48  
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3.1.2 21  

3-6  21 7 27 29  

SO2(ppb) 1.0 3.1 4.0 - 1.2 0.9 4.5 3.0 2.6 - 5.0 1.9 0.1 - 1.8 1.0

Ox(ppb) 10.0 5.2 3.9 4.8 7.0 6.2 - 6.4 10.7 7 15.3 22.7 8.5 2.9 4.1 4.2

NO(ppb) 6.6 10.4 18.5 20.8 6.5 5.0 5.5 6.9 3.9 8 3.6 1.6 5.3 3.1 10.5 11.0

NO2(ppb) 9.0 9.8 17.5 16.7 11.8 9.5 10.7 7.2 8.2 13 10.8 3.6 9.5 6.2 11.6 7.2
3) 16.9 15.2 10.3 13.4 10.1 10.4 15.0 13.0 38.5 30 12.0 9.1 11.0 6.7 15.4 12.0

(m/s) 1.4 2.2 2.1 2.1 5.0 2.4 2.9 3.1 2.0 1 1.5 1.6 0.6 0.9 1.1 0.8

( ) 24.4 25.0 25.9 26.8 27.1 25.5 - 26.5 26.2 - 25.2 23.8 - - 24.5 -

( ) 91.6 89.4 89.4 92.8 81.8 86.3 - 90.6 86.5 - 79.7 82.2 - - 98.9 -

N 0.0 0 0 0 0 1 0 0 0 0 0 0 1 1 3 0

NNE 0.0 0 0 0 0 0 0 0 0 2 0 1 0 0 4 1

NE 0.0 0 0 0 0 1 0 0 0 3 1 2 2 2 4 1

ENE 0.0 0 0 0 0 2 0 0 0 1 6 1 3 1 2 0

E 0.0 0 0 1 0 2 0 0 1 1 13 2 0 0 4 7

ESE 0.0 1 0 0 0 3 2 1 2 2 9 0 1 2 0 9

SE 0.0 1 1 0 1 3 1 10 4 2 1 2 1 0 3 10

SSE 5.0 0 20 11 0 6 4 11 8 14 0 2 0 0 1 2

S 11.0 1 24 31 33 13 22 17 13 4 0 7 0 0 1 2

SSW 17.0 10 2 5 13 8 9 8 12 3 0 1 0 0 2 0

SW 8.0 30 0 0 1 2 7 0 7 0 3 4 5 3 0 0

WSW 4.0 3 0 0 0 0 2 1 0 2 2 5 3 9 3 0

W 1.0 0 1 0 0 2 0 0 0 0 8 15 7 5 7 1

WNW 0.0 0 0 0 0 3 0 0 0 3 4 3 8 5 2 1

NW 0.0 0 0 0 0 0 0 0 0 0 0 0 1 3 4 1

NNW 0.0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 0

C 2.0 2 0 0 0 1 1 0 1 10 1 3 15 16 7 13

48.0 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48  
 

3-7  21 7 29 31  

SO2(ppb) 1.2 3.2 3.1 - 0.4 2.5 2.9 1.0 - 6.5 1.9 0.1 - 2.5 1.3

Ox(ppb) 13.5 12.2 12.0 14.8 22.1 20.1 - 13.4 23.4 16.0 25.9 24.8 16.0 8.2 21.2 19.9

NO(ppb) 5.9 3.8 9.6 19.6 2.5 1.5 3.9 5.1 2.5 5.0 4.9 0.8 6.1 1.8 4.0 7.6

NO2(ppb) 9.9 8.9 15.2 15.3 10.6 6.3 9.1 9.4 6.3 9.0 9.0 3.3 9.6 9.0 10.5 8.0
3) 20.6 22.3 13.0 14.9 15.5 12.5 16.6 15.9 21.9 30.0 13.0 12.6 24.0 30.0 35.0 28.1

(m/s) 2.4 4.6 3.0 2.9 4.1 3.0 4.6 4.4 2.3 1.4 1.9 2.7 0.8 1.2 2.3 0.9

( ) 25.6 26.1 26.8 26.8 26.7 25.6 - 27.1 25.9 - 26.8 25.1 - - 28.1 -

( ) 86.4 82.6 84.5 89.8 79.8 84.0 - 84.2 82.3 - 76.7 76.8 - - 86.7 -

N 0.0 0 1 2 1 0 0 0 0 2 0 1 1 0 0 0

NNE 5.0 0 3 9 0 1 1 0 0 4 1 2 0 2 0 0

NE 3.0 10 7 5 2 5 15 11 7 6 2 2 0 2 0 0

ENE 5.0 4 3 0 5 1 1 5 12 2 5 8 3 5 2 0

E 2.0 0 0 1 4 5 0 0 2 1 18 8 1 8 6 0

ESE 2.0 0 0 0 7 5 0 0 2 4 15 1 1 4 1 2

SE 1.0 1 3 1 0 0 0 0 0 1 1 1 0 3 2 3

SSE 1.0 0 20 7 0 2 0 1 2 12 0 2 0 1 5 3

S 2.0 0 11 13 14 14 2 12 3 7 0 2 0 0 1 8

SSW 13.0 2 0 10 10 4 17 10 12 0 0 1 0 2 6 2

SW 12.0 25 0 0 1 4 12 2 5 0 0 1 3 0 10 5

WSW 2.0 6 0 0 0 3 0 3 2 0 1 9 9 2 7 3

W 0.0 0 0 0 0 3 0 4 0 0 3 9 12 3 8 4

WNW 0.0 0 0 0 0 0 0 0 1 0 0 0 6 3 0 2

NW 0.0 0 0 0 0 0 0 0 0 3 0 0 1 4 0 0

NNW 0.0 0 0 0 4 1 0 0 0 2 1 0 0 1 0 0

C 0.0 0 0 0 0 0 0 0 0 4 1 1 11 8 0 16

48.0 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48  
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3-8  21 7 31 8 3  

SO2(ppb) 2.4 9.7 6.0 - 0.8 2.2 2.7 0.5 - 4.2 1.7 0.0 - 2.0 1.6

Ox(ppb) 30.3 23.7 22.7 25.1 28.8 25.0 - 21.0 30.0 22 26.9 26.1 20.0 15.5 21.3 22.3

NO(ppb) 4.0 4.7 4.6 - 1.8 0.1 3.2 3.1 1.2 2 1.8 0.4 1.7 1.1 4.7 5.1

NO2(ppb) 20.8 20.4 23.4 - 12.5 7.0 12.1 10.4 4.8 10 11.2 2.9 10.0 6.4 11.3 7.2
3) 37.8 36.3 19.5 16.4 23.2 16.5 22.0 21.4 20.7 47 22.1 8.9 18.0 19.2 26.7 27.9

(m/s) 1.4 3.2 2.2 2.0 1.3 1.5 2.7 2.7 1.4 0.8 1.0 2.2 0.7 1.0 1.3 0.8

( ) 24.5 23.4 24.4 24.2 24.1 22.5 - 24.2 22.6 - 22.6 24.1 - - 24.8 -

( ) 80.2 82.9 82.0 87.8 78.9 88.3 - 86.0 84.5 - 85.1 82.4 - - 85.9 -

N 8 7 3 6 8 2 1 2 1 0 2 0 0 0 4 0

NNE 11 0 3 19 4 1 6 1 3 4 0 1 1 1 4 0

NE 8 5 11 14 7 1 30 12 11 3 1 0 2 2 8 0

ENE 15 10 29 17 9 4 12 18 31 3 7 0 1 6 1 0

E 7 27 10 6 16 10 13 20 13 5 31 2 4 4 5 3

ESE 0 8 9 5 14 15 5 11 4 7 12 2 1 4 8 20

SE 0 9 2 0 3 13 3 3 7 14 0 0 0 3 2 22

SSE 1 0 0 1 1 4 1 2 0 11 0 2 0 0 6 4

S 0 0 0 0 1 4 0 0 1 3 1 6 0 1 4 0

SSW 6 0 0 0 0 1 0 0 0 0 3 7 0 1 4 0

SW 7 0 0 0 0 0 0 1 0 0 0 4 3 3 0 0

WSW 4 1 0 0 0 1 0 0 0 1 2 29 12 6 1 0

W 0 1 0 0 0 0 0 0 1 0 1 19 18 7 2 0

WNW 0 0 0 0 1 4 0 1 0 3 0 0 13 12 1 1

NW 0 1 2 0 3 4 0 0 0 1 0 0 1 5 5 0

NNW 1 3 3 3 5 3 1 1 0 1 1 0 1 3 4 0

C 4 0 0 1 0 5 0 0 0 16 11 0 15 14 13 22

72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72  

 
3-9  21 8 3 5  

SO2(ppb) 2.9 12.5 4.3 - 0.7 0.4 0.7 3.7 0.6 - 6.4 2.6 0.1 - 1.9 2.0

Ox(ppb) 23.6 11.2 13.3 17.2 18.3 16.6 - 13.4 16.8 14 27.0 31.4 28.0 19.0 28.8 40.5

NO(ppb) 7.2 12.4 9.0 5.1 3.5 2.6 3.0 3.8 2.5 3 3.0 1.4 2.5 1.3 4.3 4.6

NO2(ppb) 17.8 19.1 21.2 12.1 12.2 10.4 9.8 11.1 6.8 7 10.1 5.1 9.7 5.7 16.1 8.7
3) 26.9 31.0 15.6 13.6 17.5 14.0 14.7 17.5 28.4 29 16.9 22.1 21.0 28.0 35.5 37.3

(m/s) 1.6 4.1 2.6 2.6 1.8 1.7 3.3 3.9 1.3 1.0 1.5 1.7 1.0 1.5 1.8 0.9

( ) 27.6 25.3 26.5 25.9 26.9 25.5 - 25.8 24.5 - 27.1 25.7 - - 28.6 -

( ) 73.9 81.6 81.9 88.7 74.2 82.8 - 87.6 85.9 - 71.1 75.5 - - - -

N 3 0 4 7 5 1 1 2 0 4 1 2 0 0 1 3

NNE 6 3 5 17 6 2 13 2 5 7 0 2 0 0 0 1

NE 11 9 15 12 2 4 21 22 11 4 0 1 0 1 1 0

ENE 8 8 13 7 7 6 8 12 13 4 3 9 5 4 2 0

E 4 16 6 1 4 7 1 7 4 3 22 12 5 4 11 0

ESE 0 4 2 2 11 10 1 1 7 5 12 5 5 4 1 2

SE 1 6 0 1 1 4 0 1 4 6 1 3 1 6 3 5

SSE 1 0 0 1 2 1 0 1 0 0 0 3 0 1 8 2

S 1 0 0 0 0 0 0 0 0 1 0 5 0 1 0 3

SSW 6 0 0 0 1 1 0 0 1 0 0 4 0 0 1 4

SW 4 1 0 0 0 0 2 0 0 0 1 1 2 0 0 3

WSW 1 0 0 0 0 1 0 0 0 0 2 0 6 0 4 5

W 1 0 0 0 1 1 0 0 1 0 1 0 9 6 0 3

WNW 0 0 0 0 1 1 0 0 0 0 0 0 5 2 3 1

NW 0 0 0 0 1 0 0 0 0 5 1 0 3 14 6 2

NNW 0 1 1 0 4 5 0 0 0 1 1 0 0 0 5 3

C 1 0 2 0 2 4 1 0 2 8 3 1 7 5 2 11

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48  
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3-10  21 8 5 7  

SO2(ppb) 2.1 4.3 5.0 - 1.5 0.8 1.8 1.0 1.2 - 7.0 2.2 0.0 - 2.3 1.7

Ox(ppb) 14.4 10.9 7.7 9.6 14.2 17.1 - 8.0 14.5 16 28.3 32.8 23.0 9.4 6.2 10.0

NO(ppb) 5.5 5.9 16.5 19.2 8.2 4.0 4.2 6.8 2.9 4 4.2 1.3 2.6 3.9 12.0 13.3

NO2(ppb) 9.9 10.2 20.9 19.2 19.3 12.6 11.4 7.5 7.3 8 12.7 5.6 10.0 6.9 11.3 8.8
3) 23.8 21.3 14.2 15.4 26.7 24.5 16.7 14.3 38.4 51 27.4 28.2 28.0 21.7 23.3 19.4

(m/s) 1.9 2.7 1.9 1.7 2.7 2.4 2.0 2.5 1.3 1.2 2.0 2.0 1.0 1.2 1.7 0.8

( ) 26.4 26.5 27.6 27.8 28.3 26.3 - 27.3 25.7 - 27.4 26.1 - - 27.3 -

( ) 84.3 81.6 83.0 89.1 75.5 84.8 - 87.5 88.5 - 76.2 81.8 - - 72.0 -

N 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0 1

NNE 0 0 0 1 2 0 0 0 1 1 0 2 0 0 0 1

NE 0 0 0 1 0 1 0 0 6 5 0 2 0 3 3 0

ENE 1 0 1 1 2 9 4 0 15 2 7 10 2 5 2 0

E 0 0 0 4 5 14 10 4 13 5 21 9 0 5 3 0

ESE 0 3 8 5 5 9 4 8 9 9 18 2 0 2 3 5

SE 0 3 0 2 4 11 3 11 1 10 0 3 1 2 6 9

SSE 4 0 11 19 2 2 4 11 1 7 0 2 0 1 7 3

S 1 0 23 12 14 0 8 4 0 2 0 6 0 0 3 6

SSW 19 5 2 3 12 1 4 6 1 0 1 3 0 1 5 2

SW 13 21 0 0 1 0 9 2 1 0 0 4 3 2 7 0

WSW 5 13 0 0 0 0 2 0 0 1 0 2 9 5 4 2

W 0 0 0 0 0 0 0 0 0 0 0 1 13 6 0 1

WNW 0 2 0 0 0 0 0 2 0 0 0 0 11 2 0 0

NW 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0

NNW 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

C 4 0 3 0 0 1 0 0 0 5 1 1 9 11 5 18

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48
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3.1.3 22  

SO2(ppb) 0.4 2.5 2.5 - 2.1 - 3.7 6.8 1.0 2.4 9.9 4.9 1.0 5.0 1.9 4.0

Ox(ppb)* 30.7 23.2 22.7 20.1 39.7 31.3 19.9 23.3 33.4 35.0 37.7 35.6 43.4 36.0 19.9 32.0

NO(ppb) 2.6 2.0 4.0 6.2 1.5 3.3 1.9 6.2 5.1 2.3 1.1 0.2 1.7 10.0 3.3 1.5

NO2(ppb) 11.9 10.6 20.8 24.0 17.2 15.6 12.3 15.6 14.2 11.0 8.8 2.3 10.0 8.0 13.3 3.7
3) 28.7 43.4 29.0 27.1 32.8 25.0 38.4 32.7 35.2 36.0 23.9 23.6 35.0 27.0 33.7 25.5

3) - - 22.7 - - 15.0 - 20.5 - 17.0 - 16.6 22.8 - 24.0 -

(m/s) 2.1 4.0 2.3 2.4 - 1.6 4.4 5.2 1.3 1.0 1.9 2.6 1.4 1.5 3.4 1.0

( ) 28.6 27.8 29.3 29.5 29.7 27.2 - 29.8 27.6 26.6 28.0 - 29.1 -

( ) 67.2 73.9 72.3 82.6 65.4 75.8 - 71.3 80.1 75.9 66.5 - 69.6 -

N - 0 0 1 - 1 0 0 0 0 0 2 0 2 0 0

NNE 1 0 0 3 - 0 1 0 0 5 0 6 1 0 0 0

NE 1 0 0 1 - 2 0 0 0 2 1 5 0 0 0 0

ENE 2 0 0 1 - 4 0 0 0 1 3 1 1 0 0 0

E - 0 0 1 - 1 0 0 1 3 7 1 1 0 0 0

ESE - 0 0 0 - 3 0 0 3 3 7 0 0 0 0 1

SE 1 0 2 1 - 3 0 0 1 4 0 1 0 2 1 1

SSE 2 0 15 9 - 2 0 0 0 9 0 0 0 9 1 1

S 4 0 14 14 - 6 1 4 2 2 0 1 0 7 0 8

SSW 9 1 5 12 - 4 19 27 12 0 0 3 3 1 2 10

SW 14 24 2 1 - 3 23 12 8 0 1 4 2 1 14 13

WSW 4 18 1 0 - 0 2 2 3 0 2 13 12 6 10 5

W 2 2 3 0 - 5 1 1 4 1 5 7 4 9 14 1

WNW 2 0 4 2 - 5 1 2 0 5 14 1 5 5 1 0

NW - 3 0 2 - 5 0 0 0 4 5 1 2 4 0 0

NNW - 0 0 0 - 3 0 0 0 1 3 2 2 0 3 0

C 6 0 2 0 - 1 0 0 14 8 0 0 1 2 2 8

48 48 48 48 0 48 48 48 48 48 48 48 34 48 48 48

* Ox

SO2(ppb) 0.0 2.8 2.4 - 1.8 - 2.0 1.9 1.2 0.6 9.0 4.3 1.0 3.0 1.7 2.1

Ox(ppb)* 19.6 14.5 13.0 9.3 18.7 14.9 14.2 16.8 21.3 18.0 24.1 24.0 22.2 15.0 13.5 14.8

NO(ppb) 2.4 2.8 4.8 6.8 1.7 3.0 1.0 2.5 1.5 5.4 3.5 1.4 3.7 3.0 4.1 1.6

NO2(ppb) 4.1 7.9 13.3 16.9 7.8 7.9 7.4 7.3 7.0 13.0 10.4 4.1 9.0 6.0 9.3 4.2
3) 19.1 19.8 12.5 15.6 15.0 13.5 15.3 13.6 25.0 22.0 20.2 15.4 12.3 10.0 18.2 18.5

3) - - 6.4 - - 6.6 - 5.5 - 10.0 - 4.4 6.0 - 6.1 -

(m/s) 3.1 6.3 4.0 3.8 - 3.7 5.8 5.6 3.6 1.7 1.8 2.1 1.0 1.3 3.6 1.1

( ) 26.1 25.9 26.7 27.2 27.8 26.0 - 27.2 26.6 25.5 26.8 - 26.3 -

( ) 81.3 82.4 80.9 90.8 72.4 79.0 - 81.4 84.1 84.5 73.1 - 83.5 -

N - 0 0 0 - 1 0 0 0 0 0 0 0 4 0 0

NNE - 0 0 0 - 1 0 0 0 1 0 0 1 0 0 0

NE - 0 0 0 - 0 0 0 0 0 1 0 0 0 0 0

ENE - 0 0 0 - 0 0 0 0 1 6 2 2 0 2 1

E - 0 0 0 - 0 0 0 0 1 16 2 1 0 0 0

ESE - 0 0 0 - 1 0 0 0 0 4 5 0 0 1 1

SE - 0 0 0 - 1 0 0 0 3 0 2 0 0 0 1

SSE - 0 14 0 - 7 0 5 0 16 0 1 1 3 1 0

S 3 0 32 28 - 21 12 18 9 14 0 4 2 15 0 9

SSW 18 3 2 20 - 9 33 19 35 2 3 3 0 2 6 14

SW 25 44 0 0 - 2 3 6 4 0 0 4 2 2 15 7

WSW 2 1 0 0 - 1 0 0 0 0 2 6 6 6 9 2

W - 0 0 0 - 2 0 0 0 2 2 17 6 4 8 3

WNW - 0 0 0 - 1 0 0 0 0 8 1 3 3 4 3

NW - 0 0 0 - 0 0 0 0 2 1 0 0 1 1 0

NNW - 0 0 0 - 0 0 0 0 0 0 1 0 0 0 0

C - 0 0 0 - 1 0 0 0 6 5 0 4 8 1 7

48 48 48 48 0 48 48 48 48 48 48 48 28 48 48 48

* Ox  
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SO2(ppb) 0.1 4.5 4.5 - 3.4 - 4.6 4.6 1.0 1.2 12.2 3.5 1.0 3.0 2.4 3.5

Ox(ppb)* 31.0 27.5 21.7 21.9 35.1 29.2 23.5 28.7 34.6 24.0 38.2 30.0 38.6 37.0 38.5 32.9

NO(ppb) 3.9 3.7 7.9 9.5 3.9 3.1 1.6 2.8 2.3 2.5 1.0 0.9 1.7 2.0 2.1 1.5

NO2(ppb) 9.7 13.3 27.1 27.8 20.2 13.9 13.4 12.2 8.9 8.1 9.7 3.2 7.9 8.0 13.5 8.6
3) 41.7 60.8 44.4 39.9 56.7 42.3 59.9 47.8 52.2 52.0 35.4 32.9 40.2 71.0 52.5 33.6

3) - - 22.2 - - 28.3 - 28.0 - 20.0 - 20.8 25.5 - 28.6 -

(m/s) 1.6 2.5 1.8 1.8 - 1.7 2.8 3.1 1.2 1.0 1.4 2.1 1.2 1.2 2.9 1.0

( ) 28.0 27.4 28.5 29.0 29.8 28.1 - 29.0 28.0 28.6 28.4 - - 29.5 -

( ) 80.3 81.0 81.9 89.3 72.1 80.8 - 82.4 84.3 77.8 73.9 - - 72.8 -

N 2 0 0 - 0 0 0 0 1 0 3 1 4 2 0

NNE 0 0 1 - 2 0 0 0 4 0 15 1 4 4 0

NE 1 0 0 0 - 5 0 0 2 6 1 6 2 1 2 0

ENE 0 0 1 - 9 0 0 8 6 8 9 1 2 7 0

E 0 0 2 - 5 0 0 9 3 28 17 2 3 2 0

ESE 2 5 1 5 - 8 0 0 13 4 12 5 0 10 1 0

SE 2 5 7 3 - 18 0 9 10 12 0 1 0 6 4 2

SSE 7 0 25 14 - 6 1 14 4 10 0 2 1 11 4 0

S 8 1 24 32 - 2 17 20 12 2 0 1 0 4 2 0

SSW 24 6 3 10 - 4 20 12 4 0 0 3 2 0 0 2

SW 11 27 1 0 - 1 23 3 2 2 0 4 5 1 4 10

WSW 3 21 0 0 - 3 10 3 1 0 5 3 14 1 10 19

W 1 3 0 0 - 0 1 5 1 2 5 2 16 1 20 14

WNW 1 3 0 - 0 0 5 0 0 2 0 15 11 4 6

NW 0 1 1 - 0 0 1 0 5 3 0 1 9 0 1

NNW 0 0 0 - 0 0 0 0 1 0 1 0 0 3 0

C 13 1 7 3 - 9 0 0 6 14 8 0 10 4 3 18

72 72 72 72 0 72 72 72 72 72 72 72 71 72 72 72

* Ox

SO2(ppb) 0.0 5.3 4.5 - 3.2 - 2.7 0.8 1.5 1.7 8.3 3.1 0.9 3.0 1.6 3.0

Ox(ppb)* 15.6 9.2 8.0 7.7 17.5 12.8 7.3 12.3 16.8 12.0 19.1 29.3 22.2 15.0 15.4 20.1

NO(ppb) 3.8 4.5 8.5 10.9 1.7 2.6 3.2 3.5 2.0 6.8 2.5 1.2 2.3 2.0 5.1 3.6

NO2(ppb) 5.0 8.6 13.8 15.8 7.3 8.0 9.1 5.8 6.7 13.0 8.4 3.8 7.8 6.0 9.5 5.8
3) 20.2 27.9 17.5 18.2 21.8 19.6 19.4 16.0 28.3 38.0 23.9 29.6 20.4 25.0 28.7 19.5

3) - - 3.7 - - 11.2 - 8.0 - 13.0 - 20.1 11.6 - 12.9 -

(m/s) 2.5 3.7 2.9 3.0 - 3.0 4.3 3.7 2.4 1.3 1.7 2.3 1.0 1.6 2.0 1.1

( ) 27.9 27.8 28.6 29.5 30.3 28.1 - 29.4 28.9 27.4 27.8 - - 28.9 -

( ) 81.5 79.0 81.3 86.5 66.6 77.3 - 77.0 78.1 82.8 80.0 - - 75.6 -

N 0 0 0 - 1 0 0 0 0 0 3 0 3 2 0

NNE 0 0 0 - 0 0 0 0 0 0 7 1 0 1 0

NE 0 0 0 - 1 0 0 0 2 0 3 2 0 5 0

ENE 0 0 0 - 0 0 0 0 1 10 3 0 0 1 0

E 0 0 0 - 0 0 0 0 0 23 4 4 0 3 1

ESE 0 0 0 - 0 0 0 0 0 10 1 1 0 1 4

SE 0 1 0 - 1 0 0 0 1 0 0 0 0 7 25

SSE 0 30 1 - 8 0 8 7 10 0 0 0 16 17 7

S 10 0 17 39 - 22 22 33 23 22 0 1 0 10 4 2

SSW 23 5 0 8 - 8 7 3 8 1 0 5 0 1 3 0

SW 14 42 0 0 - 0 14 2 10 2 0 4 1 0 0 0

WSW 1 1 0 0 - 1 5 1 0 0 0 10 9 0 0 0

W 0 0 0 - 1 0 1 0 0 0 6 10 2 0 0

WNW 0 0 0 - 3 0 0 0 0 1 1 11 8 0 0

NW 0 0 0 - 2 0 0 0 6 1 0 0 5 0 0

NNW 0 0 0 - 0 0 0 0 1 0 0 1 0 0 0

C 0 0 0 - 0 0 0 0 2 3 0 8 3 4 9

48 48 48 48 0 48 48 48 48 48 48 48 48 48 48 48

* Ox  
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SO2(ppb) 0.0 3.6 3.4 - 2.0 - 4.7 2.2 2.2 1.6 12.4 4.9 1.0 3.0 1.3 2.7

Ox(ppb)* 2.8 8.3 7.1 4.7 15.5 12.7 6.9 11.2 10.3 20.0 26.4 27.2 16.4 8.0 8.3 8.4

NO(ppb) 3.3 4.4 8.6 14.5 2.1 6.8 3.8 3.4 2.9 6.6 5.5 1.3 2.8 4.0 7.8 6.1

NO2(ppb) 13.0 7.7 13.1 16.0 7.9 9.2 8.7 4.8 7.6 12.0 10.8 3.5 7.4 5.0 7.3 5.2
3) 16.1 20.6 14.0 16.4 14.3 14.1 20.5 14.6 22.3 30.0 22.1 15.9 14.7 16.0 18.6 4.7

3) - - 3.5 - - - - 6.2 - 11.0 - - 6.1 - 5.5 -

(m/s) 2.7 4.6 3.2 3.0 - 2.3 4.5 4.0 2.3 1.4 1.6 2.2 1.2 1.7 2.1 0.9

( ) 28.4 28.5 29.4 29.8 31.0 28.9 - 30.0 29.5 29.2 30.5 - - 28.7 -

( ) 75.9 75.4 77.0 86.8 62.7 72.4 - 74.1 74.8 72.7 64.1 - - 72.0 -

N 0 0 0 - 0 0 0 0 0 0 2 0 3 0 1

NNE 0 0 0 - 0 0 0 0 1 0 1 0 0 1 0

NE 0 0 0 - 1 0 0 0 1 1 1 0 0 1 0

ENE 0 0 0 - 4 0 0 0 2 4 1 0 0 1 0

E 0 0 0 - 2 0 0 0 0 21 0 0 0 1 3

ESE 0 0 0 - 0 0 0 0 5 8 1 1 0 2 2

SE 0 2 0 - 5 0 0 0 6 0 0 1 3 4 7

SSE 0 17 2 - 11 0 2 6 12 0 3 0 8 3 8

S 4 0 29 36 - 13 10 31 12 16 0 3 0 12 4 4

SSW 20 1 0 10 - 4 20 13 13 1 0 6 2 2 3 4

SW 20 42 0 0 - 1 16 2 16 0 0 10 2 0 4 3

WSW 4 5 0 0 - 1 2 0 1 0 3 11 9 1 4 0

W 0 0 0 - 3 0 0 0 0 3 8 11 0 7 0

WNW 0 0 0 - 0 0 0 0 0 1 0 14 12 8 0

NW 0 0 0 - 0 0 0 0 0 1 0 3 5 2 0

NNW 0 0 0 - 1 0 0 0 0 1 1 1 0 1 4

C 0 0 0 - 2 0 0 0 4 5 0 4 2 2 12

48 48 48 48 0 48 48 48 48 48 48 48 48 48 48 48

* Ox

SO2(ppb) 0.3 4.0 2.5 - 3.4 - 3.7 4.3 1.5 1.7 9.5 4.0 1.2 4.0 1.7 2.6

Ox(ppb)* 18.0 14.5 14.4 13.0 24.0 18.6 14.2 16.0 19.4 25.0 33.2 31.2 26.1 16.0 15.4 14.3

NO(ppb) 2.6 3.1 4.4 5.7 1.8 2.7 2.2 3.8 1.8 3.1 1.7 1.2 1.7 2.0 4.3 3.3

NO2(ppb) 5.2 7.8 12.6 16.8 8.1 7.4 8.7 8.1 9.4 12.0 7.3 3.2 7.7 6.0 7.8 5.4
3) 17.5 19.0 13.6 14.9 18.3 17.7 18.1 16.6 24.4 34.0 25.1 22.0 18.7 14.0 21.4 9.0

3) - - 4.5 - - - - 9.5 - 16.0 - - 9.9 - 7.4 -

(m/s) 1.9 3.2 2.4 2.5 - 2.2 3.7 3.3 1.7 1.3 1.6 2.6 0.9 1.3 1.9 0.8

( ) 27.1 27.1 28.2 29.0 29.4 27.3 - 28.2 28.3 27.7 28.4 - - 27.6 -

( ) 74.4 75.9 75.7 80.9 64.9 74.7 - 78.4 76.2 72.8 69.2 - - 71.7 -

N 0 0 1 - 4 0 0 0 0 1 2 0 3 0 1

NNE 0 0 0 - 3 0 0 0 4 0 5 1 1 5 1

NE 0 1 0 - 1 0 0 0 0 2 1 1 1 3 1

ENE 1 0 0 0 - 0 0 0 1 0 14 5 7 0 6 2

E 1 0 0 0 - 1 1 0 0 1 27 1 0 1 6 2

ESE 0 2 2 - 3 0 0 3 0 9 2 1 1 6 14

SE 2 2 0 - 3 0 0 3 7 0 1 0 0 3 9

SSE 1 2 19 6 - 17 1 12 8 17 0 1 0 15 16 9

S 4 0 30 27 - 18 12 30 17 24 0 0 0 14 3 6

SSW 20 2 2 32 - 8 22 10 18 8 0 3 0 0 2 0

SW 26 46 4 3 - 3 24 5 12 1 1 11 2 0 0 0

WSW 3 18 8 0 - 4 10 7 1 1 1 24 16 1 3 0

W 3 1 2 0 - 1 0 8 6 1 2 11 16 5 3 0

WNW 0 1 0 - 1 2 0 0 1 4 2 8 11 8 0

NW 0 0 0 - 0 0 0 0 1 2 0 0 11 3 0

NNW 3 0 0 0 - 2 0 0 0 0 2 3 1 0 3 0

C 10 1 1 1 - 3 0 0 3 6 7 0 19 8 2 26

72 72 72 72 0 72 72 72 72 72 72 72 72 72 72 71

* Ox

S O 2

P M 2.5* T EO M -1 T EO M A P D A S H A R P S H A R P A P D A S H A R P

*T EO M : T EO M 1400a-S ES (T herm o),  A P D A : A P D A -3750A (H O R IB A ), S H A R P :S H A R P -5030(T herm o)  
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3.2 1 : ppb  

3.2.1 20  

 

11 42 17 32 17 16 16 33 27 21 9 17 26 32 29 51
12 47 32 44 19 17 20 59 41 30 15 13 28 52 49 46
13 71 42 79 41 17 34 71 54 41 18 20 28 57 65 34
14 68 55 92 62 17 43 67 53 54 29 27 30 38 63 35
15 67 72 93 77 17 48 79 56 61 31 28 41 28 37 24
16 81 61 76 71 14 41 98 58 61 31 31 26 25 29 19
17 76 63 70 45 14 42 62 58 64 34 33 33 21 28 16
18 65 28 76 32 13 36 56 56 57 27 35 23 16 22 14
19 69 15 54 26 11 35 56 49 49 17 32 21 10 18 16
20 49 5 53 31 7 21 53 29 30 9 25 20 6 14 15
21 37 3 19 24 7 7 44 12 22 11 17 13 4 12 18
22 24 13 20 20 5 3 49 19 14 16 15 12 3 5 17
23 23 8 23 23 3 3 31 8 6 14 11 6 2 5 24
24 24 12 20 14 3 0 20 8 5 15 14 6 3 2 11
1 10 6 18 - 2 0 20 6 5 16 11 - - - 5
2 6 4 18 25 2 0 27 2 4 13 8 4 4 8 6
3 9 3 7 16 0 0 25 7 5 17 5 5 4 4 6
4 5 5 4 4 0 0 19 3 5 19 2 5 5 13
5 3 3 7 2 1 0 10 2 3 19 8 2 5 3 13
6 4 3 8 3 1 0 9 3 2 14 9 4 5 2 10
7 8 6 10 8 2 1 12 7 6 16 9 6 6 8 12
8 15 16 26 17 3 5 25 19 13 11 11 12 12 16 25
9 27 33 32 21 5 7 43 32 31 9 22 21 22 34 29
10 53 30 48 23 9 7 62 46 36 9 32 30 49 53 41
11 88 36 62 51 13 14 65 48 42 15 36 42 58 68 51
12 102 56 85 52 15 25 67 49 46 29 38 59 57 78 65
13 94 69 87 56 18 33 68 55 46 36 40 66 63 79 80
14 104 63 76 62 17 47 50 56 43 39 38 64 69 83 73
15 90 41 47 54 16 56 51 50 43 36 38 64 78 87 82
16 77 35 44 72 17 63 54 60 53 38 40 71 83 92 77
17 59 33 39 40 15 56 47 61 50 53 40 69 89 87 70
18 44 24 30 37 9 61 41 58 47 61 37 84 84 91 70
19 49 14 25 34 4 56 40 53 38 51 30 84 78 76 58
20 36 18 24 26 4 53 42 40 29 46 28 73 70 68 38
21 28 18 24 32 3 33 42 39 27 41 24 63 50 72 25
22 29 15 19 31 3 25 35 37 23 34 24 60 34 54 22
23 22 20 26 29 3 23 35 34 21 13 21 68 32 32 16
24 22 15 8 21 3 23 32 32 24 8 16 58 25 26 10
1 21 20 22 29 2 23 31 32 23 7 16 - - - 6
2 20 17 26 27 2 11 27 20 5 15 37 16 25 8
3 15 17 28 28 3 15 27 27 15 6 14 31 12 24 6
4 11 13 22 24 4 17 29 27 11 9 13 31 8 26 6
5 5 7 23 29 3 11 14 26 2 9 8 27 9 25 4
6 7 8 12 23 3 2 9 14 3 9 9 19 13 35 7
7 10 11 16 22 6 8 18 17 9 12 12 17 18 32 12
8 22 13 22 24 10 14 29 20 9 14 19 20 23 34 25
9 30 14 28 31 11 23 30 25 17 29 27 30 32 38 35
10 31 20 37 46 20 37 36 36 30 42 40 45 45 53 42

104 72 93 77 20 63 - 98 61 64 61 40 84 89 92 82
100< 2 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0

3-6 ( 20 7 28 7 30 )

7 28

7 29

7 30

3-1  20 7 28 7 30  
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11 38 43 49 51 38 50 43 45 40 55 49 64 57 58 45
12 51 55 66 57 54 63 47 49 42 64 54 72 63 63 57
13 85 64 75 57 65 68 53 53 36 71 56 69 61 70 57
14 90 59 72 62 52 71 48 46 32 68 48 62 64 70 60
15 78 72 66 61 49 67 48 34 32 59 43 63 60 55 57
16 99 68 62 53 46 59 44 28 33 60 43 62 56 61 55
17 78 51 45 35 35 43 27 26 29 57 43 67 53 64 54
18 69 27 29 28 15 32 24 26 23 53 39 75 43 48 67
19 66 21 23 25 33 23 24 26 17 46 35 77 33 47 60
20 34 19 24 26 41 17 20 25 17 32 31 70 20 42 49
21 14 20 26 26 37 19 16 22 17 21 28 57 16 43 44
22 18 19 24 23 36 20 15 21 15 14 23 56 18 39 45
23 22 15 23 21 35 17 13 23 13 12 19 51 22 39 46
24 22 15 23 21 35 16 13 22 13 11 19 50 27 34 41
1 18 13 20 23 33 17 14 20 12 16 19 - - - 33
2 16 15 - 24 31 17 13 19 8 15 18 33 38 42 17
3 9 14 20 23 31 16 8 15 - 11 14 32 22 39 11
4 12 16 19 22 30 9 8 12 8 12 13 18 13 26 28
5 12 8 17 19 28 9 8 13 7 10 9 32 15 18 29
6 8 6 17 17 24 5 12 12 3 13 7 25 9 16 29
7 13 8 16 16 23 7 12 13 6 14 8 18 9 19 13
8 18 14 17 17 28 11 18 15 8 17 13 20 10 24 18
9 18 13 21 20 29 17 18 18 13 21 25 27 12 37 38
10 23 21 22 25 27 25 21 23 17 26 42 46 22 42 51
11 33 28 - 32 30 35 30 28 22 36 53 60 44 46 54
12 54 29 34 38 35 45 34 35 27 47 55 71 50 58 55
13 69 41 54 55 45 56 43 41 42 59 51 72 58 62 54
14 65 66 67 60 56 69 55 40 51 66 43 74 60 59 62
15 79 76 85 58 51 73 51 38 55 68 35 73 61 57 61
16 83 90 86 57 56 71 55 38 52 67 38 63 67 59 58
17 89 68 63 53 48 65 45 38 46 63 39 58 68 63 55
18 82 58 40 42 40 59 37 30 39 55 38 59 42 57 52
19 55 40 20 31 37 36 31 28 23 55 32 60 30 49 49
20 49 36 36 24 36 28 27 27 17 41 23 61 31 36 52
21 39 32 18 17 32 23 24 27 16 36 20 57 27 22 40
22 38 24 15 18 33 15 21 25 17 24 17 56 22 15 31
23 29 11 15 15 29 14 20 22 17 21 17 58 21 9 31
24 27 14 12 13 27 11 19 20 17 17 15 54 20 12 27
1 22 13 11 12 22 9 18 18 16 16 14 - - -
2 21 7 6 10 16 9 15 14 11 13 13 42 17 11
3 17 8 5 9 15 9 14 14 8 10 9 39 17 6
4 18 3 3 7 18 7 10 13 7 9 - 40 16 6
5 17 3 2 6 20 5 10 12 12 8 11 39 16 11
6 5 4 4 3 27 5 8 12 11 9 7 34 17 17
7 8 4 7 6 23 5 12 16 10 9 8 30 15 12
8 7 3 8 8 28 6 17 22 10 12 17 30 16 14
9 10 5 12 7 29 8 20 21 14 19 39 33 19 19
10 11 11 12 9 33 11 28 27 21 25 52 54 18 22

99 90 86 62 65 73 - 55 53 55 71 56 77 68 70 67
100< 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 1

8 1

7 30

7 31

3-7 ( 20 7 30 8 1 )
 
 
 
 

3-2  20 7 30 8 1  
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11 14 17 27 18 40 30 59 38 34 41 58 58 26 25
12 20 18 39 41 53 68 62 52 68 60 64 51 35 29
13 24 31 55 72 64 84 66 73 78 74 62 50 36 33
14 33 46 56 61 72 89 64 84 83 79 54 50 39 34
15 42 54 56 50 76 98 52 70 91 80 50 47 40 41
16 43 53 59 47 71 99 57 51 91 83 61 48 39 36
17 46 52 50 40 54 79 47 45 87 82 61 47 29 30
18 43 41 46 37 39 60 46 50 54 85 58 49 26 25
19 40 38 40 20 32 55 49 46 36 81 50 45 14 23
20 34 35 38 26 25 43 46 37 28 61 45 43 8 18
21 32 28 33 30 23 33 39 32 22 46 41 43 5 16
22 34 25 26 38 26 28 30 29 15 36 33 39 7 2
23 30 22 16 33 22 16 26 24 13 31 30 34 4 2
24 22 18 19 27 19 11 22 13 12 29 26 30 1 1
1 27 14 20 13 16 11 22 5 13 27 24 - - -
2 27 15 16 8 15 11 17 7 11 23 44 24 1 2
3 17 15 15 7 15 6 15 5 8 18 47 23 1 1
4 6 17 17 5 11 3 16 5 8 19 36 21 1 1
5 3 16 15 6 14 0 13 6 6 18 29 19 1 1
6 6 13 18 6 15 1 9 4 8 14 27 20 1 2
7 6 18 20 7 16 4 13 8 8 16 27 18 2 5
8 16 31 17 9 15 8 17 13 7 22 32 20 5 13
9 36 33 21 10 15 16 18 24 12 28 48 28 15 19
10 45 37 30 17 14 33 22 30 25 42 58 45 23 31
11 44 40 34 27 16 56 36 47 29 60 63 58 26 45
12 43 41 32 34 18 75 38 72 47 70 65 67 38 49
13 45 40 35 40 22 93 48 81 67 74 61 72 48 48
14 45 40 36 39 28 109 50 76 74 78 53 60 50 50
15 42 38 39 40 35 121 47 78 73 78 50 52 41 54
16 44 37 36 33 36 115 42 74 82 75 55 53 35 45
17 43 35 33 30 30 87 36 75 91 72 58 47 35 40
18 34 31 24 20 30 68 37 52 87 68 62 45 28 33
19 31 25 11 14 23 52 35 47 62 54 60 44 19 29
20 34 21 15 18 25 37 29 34 46 50 58 42 8 28
21 34 20 10 17 25 28 27 27 40 46 58 42 5 28
22 30 21 12 13 28 23 26 23 32 43 56 39 5 26
23 25 23 20 10 30 17 26 21 21 37 48 37 2 12
24 28 22 20 8 29 9 24 19 15 29 44 32 1 8
1 25 24 18 10 - 0 22 19 15 23 35 - - -
2 27 22 12 14 24 0 21 18 16 22 33 28 1 6
3 25 22 16 14 17 0 21 14 14 21 27 27 1 7
4 28 23 19 13 12 0 19 13 12 18 25 25 1 3
5 23 22 25 12 8 0 18 11 9 17 24 20 1 8
6 23 20 18 13 5 0 19 10 11 14 20 14 1 8
7 31 22 18 18 6 4 20 13 11 17 27 15 2 13
8 38 28 25 16 11 13 30 16 13 26 30 20 10 23
9 39 33 24 21 15 23 37 30 26 40 46 31 25 33
10 43 38 29 25 23 39 44 44 41 50 51 41 36 42
11 37 42 31 35 31 61 48 52 51 57 54 46 40 49
12 35 35 36 39 36 69 47 65 53 63 55 51 45 49
13 37 31 33 36 - 71 44 67 57 65 56 48 49 45
14 37 29 32 33 55 84 42 70 64 65 55 42 46 42
15 37 32 30 34 61 87 40 64 70 63 54 46 41 39
16 37 29 29 30 60 62 35 55 77 62 55 46 37 39
17 35 26 30 24 52 56 34 44 71 59 54 46 34 36
18 33 23 27 16 41 52 31 34 53 50 54 45 35 25
19 31 24 24 20 29 25 28 30 45 41 52 41 32 20
20 28 20 23 19 13 7 25 26 27 36 44 38 17 21
21 27 18 19 16 8 2 23 24 18 33 41 36 10 21
22 25 16 17 13 14 2 21 21 15 26 36 35 9 17
23 24 17 17 11 16 0 20 19 10 21 35 33 6 18
24 22 20 19 11 18 0 21 16 11 14 28 30 4 14
1 23 18 19 - 18 0 20 - 11 11 26 - - -
2 23 18 14 9 20 0 19 14 9 4 23 26 1 13
3 22 16 13 9 18 0 17 13 9 6 21 24 1 13
4 25 14 10 7 15 1 16 11 7 6 - 22 1 12
5 24 10 7 4 10 0 14 10 6 7 17 19 1 7
6 20 10 6 5 6 0 14 8 6 9 18 14 1 5
7 22 12 11 7 4 2 17 6 8 10 17 12 2 8
8 23 17 18 8 8 6 18 7 8 12 16 15 5 15
9 29 22 18 9 9 15 23 9 17 19 16 24 15 25
10 34 29 27 13 12 41 25 11 29 34 22 39 30 44

46 54 86 72 65 121 - 66 84 91 85 65 72 50 54
100< 0 0 0 0 0 3 - 0 0 0 0 0 0 0 0

3-8 ( 20 8 1 8 4 )

8 1

8 2

8 3

8 4

3-3  20 8 1 8 4  
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11 40 34 38 23 17 59 22 19 44 - 32 51 35 58
12 44 29 42 38 21 73 27 35 45 2 41 60 40 66
13 45 36 51 45 23 79 30 62 45 48 45 66 49 74
14 43 61 73 63 26 87 51 75 41 66 42 80 55 79
15 46 76 51 69 24 94 49 79 40 54 46 70 64 88
16 47 61 30 49 29 94 40 80 34 30 45 50 75 93
17 46 50 30 29 28 65 36 79 33 33 41 55 74 84
18 45 49 16 18 27 43 35 65 27 30 35 43 76 90
19 34 44 5 10 21 35 34 44 22 29 36 - 60 83
20 25 25 13 12 13 29 33 26 22 26 34 41 47 72
21 20 24 6 17 7 21 28 20 14 23 34 39 35 63
22 22 24 4 15 6 13 28 14 12 24 35 39 25 33
23 15 23 5 16 3 15 23 10 12 18 34 44 18 46
24 37 12 6 15 5 9 19 7 12 11 31 40 19 41
1 39 5 6 11 5 10 18 11 4 9 25 - - -
2 38 10 4 18 4 7 15 12 3 6 21 33 24 33
3 28 22 13 12 3 7 13 6 2 4 16 31 19 15
4 26 21 15 12 3 2 11 2 3 4 20 28 17 12
5 16 16 8 10 4 19 11 5 1 4 20 22 13 7
6 13 11 11 10 3 17 8 8 1 12 18 19 11 8
7 15 12 9 9 5 3 10 11 3 8 18 17 10 8
8 16 8 12 9 5 3 16 11 6 8 20 16 11 17
9 16 16 17 11 10 5 20 11 9 8 29 20 20 20
10 27 26 26 14 14 15 13 - 9 13 41 38 31 27
11 - - 41 19 21 9 15 - 10 22 52 58 43 -
12 54 - 47 24 27 19 25 - 15 34 62 74 55 55
13 42 - 34 31 40 35 21 - 19 44 59 70 51 51
14 48 18 17 29 52 43 26 24 28 56 56 50 46 43
15 37 11 11 21 54 37 19 22 33 55 50 48 34 32
16 27 12 7 20 59 27 17 20 30 56 48 46 26 29
17 19 11 12 17 53 21 12 19 24 43 40 32 35 22
18 17 11 13 14 43 15 9 20 21 28 - 28 29 19
19 13 14 7 10 25 8 6 18 17 15 30 22 23 25
20 17 11 5 9 31 5 6 20 12 11 27 19 21 27
21 14 11 6 10 22 3 6 16 12 14 26 21 15 28
22 14 9 6 8 14 2 7 14 13 12 23 17 13 15
23 15 5 8 8 8 0 4 15 12 10 23 17 11 10
24 15 7 8 6 6 0 3 13 12 6 23 18 10 14
1 13 6 2 5 2 0 3 8 10 4 20 - - -
2 10 7 1 5 0 0 - 7 7 3 19 16 6 7
3 9 7 2 7 0 0 2 7 6 3 16 10 5 4
4 12 5 2 6 0 0 2 4 4 2 15 11 3 2
5 7 4 3 5 0 0 2 2 3 5 16 9 1 1
6 6 4 3 6 1 0 2 2 2 15 11 5 1 2
7 7 4 5 7 1 0 6 5 7 19 14 6 2 4
8 11 5 9 8 1 2 14 9 6 13 14 11 4 9
9 8 6 8 10 2 9 17 14 8 13 22 23 13 15
10 12 11 16 19 4 13 23 21 11 14 30 35 25 22

54 76 73 69 59 94 - 51 80 45 66 62 80 76 93
100< 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0

3-9 ( 20 8 4 8 6 )

8 5

8 6

8 4

3-4  20 8 4 8 6  
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11 18 16 27 22 4 17 29 28 14 18 48 47 27 25
12 20 17 - 27 9 29 31 30 23 32 59 58 25 23
13 18 18 25 35 21 40 33 39 35 43 56 55 22 23
14 17 21 30 51 27 63 29 46 44 51 44 37 23 20
15 20 21 31 51 33 81 28 32 45 56 46 32 21 21
16 20 27 36 - 30 83 25 38 48 53 52 25 26 21
17 22 30 30 38 18 73 21 32 43 53 54 15 27 20
18 24 23 22 36 18 63 22 19 32 49 53 15 18 20
19 25 22 14 23 11 52 15 12 29 43 49 7 11 18
20 20 18 10 10 4 43 11 8 19 30 39 7 8 10
21 19 17 8 4 7 25 8 6 11 18 27 9 5 4
22 18 12 8 4 1 23 8 6 7 18 23 10 2 2
23 17 11 5 4 0 17 7 5 3 20 24 9 2 1
24 8 14 6 6 0 13 4 3 1 15 17 7 2 1
1 6 11 5 5 1 8 3 1 1 14 18 - - -
2 3 9 - 5 0 0 4 0 1 8 18 8 1 1
3 3 7 2 4 1 0 2 0 - 10 13 8 1 1
4 3 9 3 4 0 0 1 0 1 9 - 5 1 1
5 3 7 6 5 0 0 1 0 1 11 9 6 1 1
6 3 5 5 6 0 0 1 0 2 11 11 8 1 2
7 10 6 5 7 2 3 5 0 4 15 12 9 3 4
8 16 11 9 8 5 11 8 8 6 20 17 11 8 11
9 19 14 10 8 9 27 9 26 19 33 25 22 17 16
10 20 14 10 10 15 50 10 47 31 48 41 41 - 23
11 20 15 12 16 26 77 10 50 51 59 56 56 - 27
12 22 14 13 17 34 84 12 62 83 67 71 65 - 28
13 21 17 12 19 37 69 13 67 83 74 73 58 19 31
14 23 20 14 20 30 71 17 70 78 77 68 61 26 31
15 24 23 20 16 38 81 22 88 81 88 62 - 27 26
16 21 20 19 18 31 83 20 96 86 79 55 43 20 22
17 18 19 11 16 26 59 16 50 78 68 51 47 12 18
18 16 15 12 8 27 39 8 20 65 58 49 42 12 13
19 16 12 4 6 26 19 9 14 55 48 45 33 3 9
20 16 9 4 7 16 8 11 8 34 35 40 32 1 7
21 13 9 2 6 11 3 9 1 13 30 32 23 1 5
22 13 9 2 6 5 1 9 3 10 21 31 19 1 3
23 10 6 1 6 1 0 7 2 6 17 29 14 1 1
24 11 7 1 4 1 0 7 0 2 18 22 10 1 1
1 11 7 2 6 2 0 4 0 2 17 22 - - -
2 8 6 1 5 1 0 3 0 1 13 19 9 1 5
3 3 6 1 5 1 0 3 0 2 11 17 4 1 2
4 3 6 1 4 0 0 1 0 3 13 11 8 1 2
5 3 4 1 4 0 0 1 0 3 18 10 10 1 1
6 3 5 2 4 1 0 2 0 6 18 11 11 1 2
7 4 5 7 6 3 0 3 2 12 16 15 11 1 6
8 15 12 13 7 3 3 6 5 13 23 22 12 4 14
9 22 22 26 9 4 17 12 17 25 34 35 20 12 18
10 - 17 - 17 11 30 24 41 42 46 51 35 - 25

25 30 36 51 38 84 - 33 96 86 88 73 65 27 31
0 0 0 0 0 0 - 0 0 0 0 0 0 0 0100<

3-10 ( 20 8 6 8 8 )

8 6

8 7

8 8

3-5  20 8 6 8 8  
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3.2.2 21  

3-6 ( 21 7 27 7 29 )  

11 12 11 12 8 17 18 14 24 14 19 10 14 4 5 4
12 16 12 11 11 18 19 15 31 26 27 12 10 4 7 6
13 17 15 12 11 20 23 15 30 32 38 14 11 6 8 7
14 19 15 12 9 19 22 12 16 34 36 15 13 8 7 7
15 15 12 9 8 20 21 15 19 30 39 18 12 6 - 4
16 8 11 5 3 11 17 13 21 21 26 19 11 6 6 7
17 11 5 5 4 5 5 9 14 14 16 20 12 6 5 9
18 12 4 2 2 4 3 3 10 3 18 18 12 3 4 6
19 10 3 1 2 2 3 2 6 1 18 14 9 1 5 3
20 11 1 1 2 1 1 1 6 5 9 8 6 1 6 3
21 13 1 1 2 0 0 3 4 3 8 4 6 1 2 1
22 11 1 1 3 0 0 5 6 2 5 3 5 1 1 1
23 10 1 1 3 0 0 5 4 2 2 3 3 1 1 1
24 13 1 1 3 0 0 10 6 1 3 5 1 1 1 5
1 7 1 1 4 0 0 8 8 0 3 6 - - - 7
2 5 4 2 4 0 0 10 10 0 3 4 2 1 2 1
3 6 6 3 4 1 0 7 13 1 2 1 1 1 1 1
4 4 4 1 7 0 0 4 14 1 1 - 0 1 1 1
5 3 4 2 5 1 0 3 14 2 1 1 0 1 1 1
6 5 2 2 5 2 0 2 11 2 1 2 1 1 1 2
7 6 4 4 5 3 0 5 12 2 3 4 2 1 2 3
8 9 7 6 4 5 2 4 11 3 6 6 3 2 3 3
9 11 10 9 6 9 4 6 14 6 9 11 5 2 3 2
10 14 10 9 7 14 5 9 14 7 14 25 7 2 7 6
11 15 10 7 5 16 7 9 15 11 19 37 12 2 8 9
12 15 8 7 7 17 13 8 14 15 28 42 13 6 5 8
13 - 6 6 6 17 14 4 13 20 39 42 17 7 8 12
14 14 7 5 5 17 17 7 16 18 44 40 21 9 10 13
15 17 8 5 4 17 16 10 16 11 37 36 22 9 10 12
16 17 7 3 4 14 20 11 19 8 30 35 23 6 10 8
17 15 7 4 4 14 13 9 12 9 30 35 21 3 6 6
18 12 7 4 4 13 11 9 9 6 28 32 17 2 3 5
19 13 5 2 4 11 8 8 9 2 25 23 8 1 3 4
20 9 2 1 3 7 8 4 6 2 21 18 5 1 5 4
21 9 2 1 3 7 5 4 7 1 35 28 3 1 6 3
22 8 2 1 3 5 3 3 7 1 23 34 4 2 3 1
23 9 2 1 3 3 2 2 6 1 15 35 8 4 3 2
24 9 2 1 3 3 3 2 4 0 5 33 5 4 4 2
1 7 2 1 3 2 2 2 3 0 5 44 - - - 2
2 7 2 - 4 2 1 3 0 5 52 10 2 4 2
3 4 2 2 4 0 2 1 2 0 5 47 9 3 2 1
4 7 1 1 4 0 0 1 2 1 6 42 7 3 1 0
5 5 2 1 4 1 0 1 1 0 6 40 7 2 1 1
6 7 2 1 4 1 0 2 2 1 5 40 6 1 1 1
7 5 2 2 6 2 0 3 3 1 5 36 6 1 2 2
8 4 3 3 6 3 1 5 6 2 3 30 5 1 2 2
9 7 6 5 7 5 2 7 9 3 5 24 7 1 4 5
10 7 8 6 7 9 5 10 12 5 5 19 9 2 5 7

19 15 12 11 20 23 - 15 31 34 44 52 23 9 10 13
100< 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0

7 27

7 28

7 29
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3-7  ( 21 7 29 7 31 )  

11 9 9 9 9 13 11 10 20 8 6 21 11 3 6 6
12 12 10 - 10 15 16 9 21 11 10 23 22 4 7 5
13 15 11 - 11 18 17 9 17 14 15 28 26 5 10 9
14 13 9 8 7 17 16 9 17 23 26 28 27 6 11 10
15 14 10 7 7 16 16 8 14 22 44 25 20 4 11 8
16 10 9 7 7 17 15 8 13 17 50 22 14 4 11 10
17 15 6 4 6 15 14 9 13 15 43 22 11 4 8 9
18 10 5 2 5 9 9 8 13 9 26 20 10 2 7 7
19 6 5 1 4 4 5 6 11 5 16 18 7 1 6 6
20 5 5 1 4 4 2 5 8 2 11 15 6 2 5 9
21 3 6 2 4 3 2 5 5 1 9 15 5 1 6 8
22 3 6 2 4 3 2 4 3 1 6 15 3 1 6 7
23 5 6 2 4 3 2 5 4 0 3 15 1 1 5 7
24 5 5 3 4 3 0 5 5 0 3 14 1 1 6 8
1 5 6 3 - 2 0 5 5 0 2 13 - - - 6
2 5 7 4 3 2 0 5 7 0 2 9 1 1 6 2
3 3 6 3 3 3 0 5 7 - 1 5 1 1 4 2
4 3 3 2 3 4 0 5 6 0 1 4 1 1 2 1
5 3 2 1 3 3 0 5 5 0 1 2 1 1 2 1
6 6 3 2 4 3 0 5 3 0 2 2 1 1 2 1
7 6 4 4 5 6 0 7 5 1 2 4 2 1 6 1
8 9 8 5 5 10 2 9 9 1 6 12 6 2 10 4
9 10 11 7 6 11 7 14 10 3 9 31 7 5 10 10
10 13 15 12 8 20 17 16 16 9 18 40 15 - 13 14
11 15 17 17 8 38 29 18 20 17 33 44 26 8 19 21
12 19 20 19 13 54 52 19 23 32 53 45 35 10 29 37
13 19 23 22 22 65 73 24 47 39 69 45 40 18 39 42
14 18 21 18 23 52 73 25 62 39 70 45 43 15 51 64
15 20 24 20 19 49 60 24 65 35 72 44 34 12 58 81
16 20 24 21 - 46 49 19 57 25 71 41 32 5 56 78
17 19 24 18 11 35 32 12 35 22 54 43 32 10 56 75
18 20 19 11 8 15 33 8 37 24 51 41 33 11 55 63
19 18 13 5 24 33 32 9 33 22 43 39 29 6 51 50
20 17 7 9 28 41 29 14 32 20 37 36 26 9 30 44
21 11 12 19 26 37 30 12 30 22 38 34 26 10 28 35
22 8 13 21 25 36 32 11 31 21 32 34 25 5 25 27
23 7 8 21 27 35 32 13 31 23 30 34 22 3 31 29
24 15 12 22 28 35 30 21 30 25 32 34 14 18 34 33
1 20 16 22 30 33 25 20 30 26 31 32 - - - -
2 21 16 23 32 31 24 24 29 25 29 32 14 32 31 27
3 23 18 23 31 31 23 25 36 24 29 26 11 31 38 3
4 24 24 25 29 30 21 25 36 25 28 - 14 25 32 3
5 25 20 22 31 28 23 24 36 27 25 20 12 17 30 3
6 23 18 23 28 24 18 23 37 26 21 18 16 11 30 5
7 24 17 19 29 23 27 22 38 24 20 17 15 8 24 14
8 25 15 20 30 28 25 24 39 22 20 17 12 11 23 16
9 23 18 21 28 29 17 24 37 23 18 18 13 16 19 13
10 26 18 21 27 27 21 27 34 25 24 25 19 24 24 20

26 24 25 32 65 73 - 27 65 39 72 45 43 32 58 81
100< 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0

7 29

7 30

7 31
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3-8  ( 21 7 31 8 3 )  

11 30 14 25 32 30 21 26 36 27 28 36 29 27 26 27
12 31 16 30 35 35 25 26 41 29 35 44 45 37 42 38
13 35 19 33 38 45 31 26 44 29 34 48 40 45 46 39
14 41 29 35 42 56 36 27 50 31 38 50 37 42 45 35
15 40 37 40 43 51 39 30 53 30 42 49 41 36 40 45
16 40 39 36 41 56 47 33 51 32 38 38 36 36 36 50
17 32 33 33 36 48 45 27 46 28 34 34 33 37 37 56
18 27 29 28 37 40 41 27 39 28 30 32 28 34 38 55
19 20 26 28 35 37 33 25 37 27 23 26 32 21 42 54
20 15 23 26 31 36 33 27 37 24 17 25 36 19 38 51
21 18 22 27 32 32 29 26 35 21 18 24 32 25 35 40
22 14 14 27 32 33 27 23 29 18 19 25 29 26 32 35
23 20 12 28 31 29 25 20 28 12 30 27 27 26 30 31
24 23 20 27 29 27 19 24 30 14 26 33 27 22 31 17
1 20 15 27 28 22 17 21 28 12 21 33 - - - 22
2 18 21 24 27 16 16 22 26 6 19 32 20 16 23 23
3 18 21 25 29 15 13 20 31 4 17 31 22 13 21 11
4 16 21 26 27 18 13 24 32 9 14 25 22 9 22 5
5 14 23 24 28 20 11 22 32 7 10 23 19 5 14 7
6 13 19 22 30 27 14 18 31 7 11 17 20 6 11 5
7 14 15 23 30 23 15 18 30 10 13 19 15 6 9 11
8 14 19 24 29 28 19 19 32 17 11 23 15 7 13 10
9 17 21 26 28 29 19 19 33 18 16 29 20 13 20 14
10 21 21 28 28 33 19 22 35 19 19 35 26 20 27 18
11 22 22 26 33 40 25 24 39 29 23 40 36 27 42 21
12 34 25 29 43 53 35 24 47 39 24 44 45 42 49 34
13 51 42 43 59 64 51 28 45 46 37 46 44 50 53 38
14 65 84 55 62 72 58 36 45 51 56 46 41 49 49 51
15 85 74 75 58 76 62 46 41 55 67 38 37 41 42 61
16 101 108 68 53 71 66 41 37 61 79 37 33 29 28 50
17 103 85 77 49 54 63 34 34 38 76 35 37 32 40 53
18 98 77 35 35 39 43 31 35 34 71 31 33 27 61 49
19 99 68 22 29 32 30 22 33 34 50 30 24 16 61 43
20 98 47 17 24 25 25 12 29 30 35 32 26 12 33 40
21 82 25 13 20 23 23 8 27 29 37 33 22 10 29 29
22 65 14 7 16 26 23 7 27 24 28 22 16 9 11 26
23 44 10 8 16 22 19 6 24 20 22 19 14 7 8 28
24 41 8 3 13 19 17 8 23 15 17 17 10 5 8 13
1 35 10 3 9 16 15 16 24 12 15 15 - - - 5
2 24 9 2 4 15 14 18 22 13 18 10 7 2 6 21
3 21 6 2 1 15 13 17 22 12 22 9 5 1 7 15
4 21 3 2 1 11 13 16 22 11 21 10 5 1 8 13
5 21 2 3 1 14 11 15 22 12 17 7 6 1 4 13
6 18 3 4 3 15 11 15 19 11 16 6 7 1 7 10
7 19 4 6 5 16 12 17 18 13 19 8 8 1 7 5
8 18 6 15 5 15 13 18 18 13 17 9 8 1 13 3
9 7 9 9 7 15 11 18 21 16 18 11 9 5 7 9
10 12 10 10 10 14 16 24 27 18 21 17 12 11 8 15
11 13 12 7 16 16 16 33 31 25 23 22 9 13 17 20
12 28 19 6 16 18 19 33 36 26 28 22 15 14 19 18
13 22 23 12 17 22 25 23 35 28 25 25 20 12 20 20
14 24 39 47 29 28 32 26 36 32 33 29 22 13 20 20
15 27 54 74 37 35 33 34 37 35 38 25 26 13 19 18
16 23 45 51 41 36 32 36 48 35 46 26 23 10 14 19
17 19 33 42 42 30 33 33 51 37 37 28 20 10 13 22
18 21 21 28 37 30 31 26 47 32 39 27 17 12 12 23
19 25 22 20 34 23 31 22 37 25 38 24 14 6 12 18
20 26 11 13 25 25 27 20 23 20 33 24 10 4 9 15
21 21 14 12 17 25 29 19 19 18 30 29 15 2 4 10
22 13 12 16 19 28 27 17 18 19 30 29 12 2 2 7
23 12 14 15 17 30 26 18 18 14 26 27 11 1 1 3
24 9 18 15 15 29 26 18 13 14 19 20 8 1 1 4
1 5 13 9 13 - 21 16 - 12 15 17 - - - 3
2 9 12 6 12 24 17 14 10 12 15 17 3 1 2 1
3 13 11 8 10 17 19 10 12 11 12 12 5 1 1 1
4 15 9 4 8 12 15 5 12 9 9 - 5 2 1 1
5 18 6 3 7 8 13 3 11 8 5 13 4 2 1 1
6 11 8 5 6 5 8 4 9 11 6 12 2 2 2 1
7 15 11 10 8 6 7 4 13 14 12 23 2 2 2 1
8 19 6 7 13 11 10 5 14 13 6 25 8 5 7 3
9 22 7 10 14 15 11 7 16 18 14 24 12 11 12 14
10 33 9 10 20 23 17 10 20 21 - 23 21 21 20 22

103 108 77 62 76 66 - 46 53 61 79 50 45 50 61 61
100< 2 1 0 0 0 0 - 0 0 0 0 0 0 0 0 0

8 2

8 3

7 31

8 1
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3-9  ( 21 8 3 8 5 )  

11 45 13 16 - 31 23 16 23 29 25 29 31 31 30 29
12 51 23 25 29 36 34 27 29 36 42 37 40 33 40 37
13 64 36 37 42 - 53 28 30 38 52 42 40 37 32 47
14 70 51 53 49 55 59 30 - 39 57 45 48 40 31 48
15 77 34 56 43 61 67 28 26 39 66 55 45 32 39 49
16 65 43 58 39 60 65 28 23 38 67 47 40 30 38 51
17 61 50 45 39 52 57 21 24 37 72 40 40 31 38 48
18 70 24 32 35 41 47 27 21 39 70 35 50 28 43 61
19 81 18 19 21 29 33 19 19 24 64 30 43 19 59 90
20 67 7 10 4 13 14 12 20 15 53 29 45 13 75 88
21 48 3 5 4 8 10 9 24 16 37 27 51 9 22 72
22 33 2 2 11 14 12 8 22 17 26 26 53 12 6 36
23 5 1 2 8 16 16 6 24 14 13 20 51 13 15 15
24 4 2 5 12 18 13 2 20 7 10 10 39 10 11 5
1 3 1 2 15 18 14 5 16 2 11 8 - - - 6
2 3 1 2 17 20 11 4 14 5 11 8 28 5 20 4
3 4 1 7 18 18 5 7 15 4 10 8 23 4 11 5
4 7 3 11 17 15 2 7 10 1 5 5 18 2 3 5
5 9 8 6 14 10 0 9 12 0 4 7 14 2 3 3
6 9 8 5 12 6 0 9 10 1 5 6 14 2 7 3
7 10 6 6 7 4 2 12 10 4 7 11 14 5 17 11
8 11 7 6 6 8 5 14 8 8 11 19 21 12 26 19
9 15 8 5 7 9 7 16 7 12 16 32 38 20 38 33
10 18 8 7 8 12 14 16 12 12 29 45 49 29 42 41
11 20 - 6 10 17 21 18 15 14 41 58 57 37 55 59
12 21 11 10 17 21 21 21 23 16 42 70 44 42 49 70
13 21 13 19 25 23 21 24 24 17 47 71 29 50 48 78
14 - 23 25 24 26 24 23 23 18 44 66 23 40 45 76
15 27 22 22 26 24 26 21 24 12 57 54 23 32 - 80
16 30 13 19 26 29 25 19 24 9 62 50 24 35 35 79
17 27 13 21 25 28 19 17 22 8 62 47 26 35 33 77
18 31 13 16 24 27 17 15 17 11 52 42 25 31 62 76
19 23 9 8 16 21 17 12 16 9 32 37 18 16 68 73
20 6 5 5 13 13 13 12 17 10 21 32 30 12 48 63
21 4 3 3 15 7 8 12 16 9 12 31 25 9 26 66
22 4 6 6 13 6 3 12 12 9 7 31 14 6 16 57
23 3 3 5 12 3 0 5 12 10 5 29 12 3 9 50
24 3 6 4 8 5 0 8 15 9 3 25 5 2 7 48
1 4 5 3 - 5 0 10 13 7 3 26 - - - 33
2 3 2 - 7 4 1 - 14 7 3 23 5 3 2 12
3 4 2 2 8 3 0 3 16 8 2 25 13 1 2 20
4 4 1 2 9 3 0 4 13 8 1 24 6 2 1 7
5 4 1 2 6 4 0 1 3 4 1 21 14 2 1 5
6 5 2 2 4 3 0 1 3 2 2 24 8 1 6 5
7 6 2 2 5 5 0 5 5 7 5 24 3 4 27 11
8 7 3 5 5 5 3 6 8 8 7 24 9 18 34 16
9 8 4 7 - 10 5 6 15 11 8 24 13 32 41 29
10 14 6 9 - 14 8 21 16 13 29 23 42 34 48

81 51 58 49 61 67 - 30 30 39 72 71 57 50 75 90
100< 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0

8 4

8 5

8 3
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3-10 ( 21 8 5 8 7 )  

11 29 9 - - 21 21 10 30 22 20 39 41 52 44 42
12 39 12 - - 27 38 14 31 33 36 47 51 54 54 48
13 41 15 18 21 40 62 23 37 44 57 53 56 50 43 43
14 31 22 25 33 52 53 26 35 45 72 49 54 39 23 43
15 24 25 27 45 54 60 23 38 37 78 47 55 28 17 24
16 44 46 26 32 59 59 19 29 32 81 45 48 20 20 17
17 31 37 31 21 53 58 15 13 28 78 45 41 20 22 20
18 23 29 30 23 43 45 13 15 24 87 43 40 16 21 16
19 23 21 16 19 25 19 11 9 16 52 39 36 10 18 10
20 20 16 10 14 31 13 12 9 11 38 32 37 5 15 12
21 20 7 8 3 22 2 12 7 11 36 26 35 5 16 6
22 19 4 5 3 14 2 11 6 10 18 23 34 3 14 4
23 19 5 7 4 8 0 9 4 8 10 19 29 2 7 5
24 16 8 5 6 6 0 9 5 6 9 16 24 1 2 4
1 16 9 7 5 2 0 8 7 5 8 16 - - - 3
2 12 10 6 6 0 0 5 7 4 6 15 18 1 1 3
3 8 10 1 6 0 0 5 3 - 3 11 15 1 1 3
4 5 6 1 5 0 0 5 0 1 2 - 14 1 1 1
5 7 5 1 3 0 1 3 2 1 1 10 11 1 1 1
6 7 5 1 4 1 0 3 3 1 2 10 8 1 1 1
7 7 8 2 4 1 0 4 5 2 4 10 10 1 2 2
8 7 11 3 5 1 0 5 6 3 6 13 12 2 3 3
9 12 14 4 5 2 2 7 7 5 9 22 23 6 8 5
10 15 16 5 5 4 5 8 12 10 13 38 35 12 14 9
11 14 18 7 8 4 8 12 17 15 25 56 48 17 11 15
12 17 12 10 14 9 13 10 30 20 39 67 50 17 10 17
13 21 13 13 23 21 21 7 42 35 52 70 42 11 12 9
14 20 14 15 22 27 44 8 41 29 60 71 36 9 13 10
15 18 11 10 14 33 67 7 47 26 59 76 38 7 11 12
16 15 11 15 13 30 72 9 43 38 56 65 27 6 11 11
17 11 10 5 7 18 53 6 35 44 56 48 17 5 8 11
18 8 7 2 5 18 39 4 21 36 46 43 15 3 8 7
19 7 5 1 4 11 30 3 11 27 47 39 10 3 5 5
20 6 5 1 4 4 18 4 11 14 50 32 9 2 3 5
21 6 4 1 4 7 6 2 13 11 41 34 7 1 1 3
22 5 3 1 4 1 1 3 12 9 33 27 6 1 1 2
23 3 2 1 4 0 0 3 10 10 28 24 4 2 1 1
24 4 2 1 4 0 0 2 9 9 11 27 4 1 1 1
1 4 2 1 4 1 0 2 6 10 6 27 - - - -
2 3 2 1 4 0 0 3 4 11 4 21 2 1 1 1
3 3 4 1 4 1 0 2 2 10 3 19 1 1 1 1
4 3 5 1 4 0 0 2 0 10 2 17 1 1 1 1
5 3 3 1 4 0 0 1 0 9 2 17 2 1 1 2
6 4 6 2 4 0 0 2 1 6 1 22 2 1 1 1
7 6 7 5 4 2 0 3 0 4 1 19 3 1 1 2
8 9 7 4 4 5 1 7 1 2 2 18 5 1 3 4
9 11 8 6 4 9 2 9 6 1 3 19 5 4 5 9
10 14 11 9 5 15 7 11 12 4 5 17 9 7 9 13

44 46 31 45 59 72 - 26 47 45 87 76 56 54 54 48
0 0 0 0 0 0 - 0 0 0 0 0 46 0 0 0100<

8 5

8 6

8 7
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3.2.3 22  

 

11 56 22 42 42 45 77 69 59 47 41 40 39 57 48 68
12 48 42 40 61 81 64 83 63 65 54 52 44 50 63 42 76
13 54 46 49 63 101 80 53 49 78 61 64 53 50 74 53 73
14 56 51 42 50 113 99 46 49 94 66 74 50 45 79 42 76
15 50 47 30 41 81 113 31 42 94 57 73 48 42 84 42 79
16 54 42 21 25 63 89 25 39 97 28 47 46 51 83 36 67
17 54 39 45 19 51 32 40 81 37 24 42 55 79 35 53
18 59 37 34 22 46 35 20 41 54 43 37 41 49 76 26 46
19 54 37 20 25 23 23 30 39 38 38 35 41 33 65 26 42
20 41 42 21 24 27 18 30 38 29 30 30 36 24 51 30 38
21 37 31 18 14 25 17 23 35 22 25 20 38 47 44 30 37
22 34 18 21 18 30 13 20 32 21 13 14 38 45 35 31 35
23 21 17 21 32 23 11 16 24 19 11 14 38 40 30 30 32
24 13 10 22 33 22 6 16 18 18 6 10 33 20 30 26 29
1 12 21 18 26 20 4 13 17 9 7 7 30
2 8 19 19 19 25 3 9 11 10 3 4 28 23 15 19
3 13 19 18 16 21 2 10 17 7 6 8 20 18 8 16
4 7 19 13 8 15 0 19 20 5 2 4 18 16 3 7
5 7 14 16 4 5 0 8 15 5 2 6 15 6 2 6
6 10 11 9 5 3 0 8 8 6 2 7 14 6 2 7
7 10 12 12 8 7 2 8 9 10 4 12 15 8 4 12
8 18 17 16 13 17 7 15 16 17 10 14 24 14 14 20
9 21 18 23 18 29 21 16 16 28 14 22 32 32 20 22 25
10 25 22 27 17 42 33 15 21 42 29 29 49 44 27 41
11 21 31 20 65 44 18 26 54 53 42 60 58 30 56
12 26 29 25 77 71 18 28 59 62 56 59 65 41 57
13 41 30 32 26 82 100 25 30 70 81 70 57 55 41 55
14 38  *** 31 25 77 101 24 30 68 88 79 64 54 41 55
15 37 27 29 24 72 84 26 31 66 100 77 59 50 45 58
16 61 23 27 25 69 71 26 26 50 115 100 53 51 62 56
17 53 24 22 21 66 61 24 22 44 95 97 46 50 67 38
18 40 21 26 15 57 55 20 22 35 79 103 42 48 58 28 22
19 39 22 21 11 45 43 18 21 28 43 106 43 42 48 12 16
20 36 21 20 5 34 25 12 19 24 27 74 43 39 33 12 13
21 37 20 20 13 29 2 5 14 18 45 54 39 36 23 14 11
22 34 23 22 21 31 0 3 9 14 52 50 25 34 19 10 12
23 29 22 21 24 31 3 4 5 16 43 33 24 30 16 7 11
24 27 20 18 19 25 1 6 8 15 37 26 25 29 14 6 10
1 26 18 18 18 5 25 4 15 32 23 22
2 22 16 16 16 13 19 8 14 19 18 19 10 2 11
3 17 16 17 3 28 13 11 2 11 13 11 13 8 4 12
4 15 13 14 2 27 9 11 2 5 6 12 13 5 5 15
5 11 9 9 7 25 4 5 2 5 4 12 11 3 3 14
6 11 7 6 9 22 3 4 4 6 4 12 12 5 7 12
7 12 10 8 6 25 5 5 7 10 10 12 17 9 14 15
8 17 14 14 7 29 13 8 13 14 19 16 26 14 16 14
9 20 16 17 8 30 24 10 18 22 28 30 45 34 20 21 20
10 26 20 23 13 32 39 20 25 30 37 47 57 47 26 30 25

61 51 49 63 113 113 83 69 97 115 106 64 65 84 53 79
100< 0 0 0 0 3 3 0 0 0 1 2 0 0 0 0 0

22 7 26 7 28

7 26

7 27

7 28

3-11 22 7 26 7 28  
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11 30 25 25 18 40 56 26 28 35 61 58 63 46 36 30 24
12 29 23 28 23 48 70 26 32 43 74 74 61 43 34 29 23
13 31 26 29 21 49 73 25 28 50 85 83 61 43 30 27 25
14 29 24 24 21 48 59 19 26 45 97 89 63 45 32 28 25
15 33 26 24 42 45 26 28 41 88 97 61 38 32 27 25
16 32 24 23 17 40 40 23 24 36 74 102 58 35 29 27 24
17 26 21 21 17 34 33 20 24 29 58 95 51 33 27 25 24
18 23 16 17 13 28 27 18 23 24 38 58 55 30 26 21 20
19 22 14 17 9 22 19 17 21 25 24 44 45 25 22 20 20
20 22 16 15 7 20 16 15 19 23 14 48 40 20 20 14 21
21 24 17 16 8 20 13 15 20 19 12 39 31 18 21 14 18
22 22 16 15 7 20 11 17 20 18 10 35 31 17 21 9 17
23 21 16 15 9 20 11 17 20 17 9 34 26 17 9 16
24 21 15 16 10 18 10 17 19 19 8 25 24 14 12 8
1 20 15 16 5 19 9 17 19 20 3 20 19
2 19 13 4 18 8 15 16 17 3 16 17 7 7 12
3 18 12 8 4 16 5 9 14 17 3 11 14 10 7 16
4 21 14 11 4 15 3 9 13 16 8 15 1 4
5 20 9 6 7 16 5 8 13 15 3 5 14 9 1 3
6 18 13 8 7 15 9 7 14 15 2 2 17 5 1 3
7 18 14 11 9 17 11 11 16 17 5 2 17 5 7 5
8 17 11 11 8 15 12 14 13 19 6 5 18 3 8 8
9 16 10 11 9 16 11 13 17 22 8 8 19 2 7 10
10 13 10 9 8 14 11 13 15 20 12 11 21 11 11 12
11 19 11 9 5 11 11 9 11 19 14 14 23 15 18 12 16
12 18 13 10 9 14 10 14 14 18 15 17 24 20 17 10 15
13 14 13 9 15 10 14 16 22 14 15 26 25 15 14 15
14 16 15 14 15 12 16 15 18 12 14 24 19 16 12 13
15 20 11 8 9 18 11 15 14 22 13 14 23 16 16 16 15
16 17 20 14 10 15 10 16 12 20 14 12 20 15 17 16 16
17 22 19 15 13 15 10 21 17 24 9 12 20 12 18 16 16
18 17 15 13 7 16 13 18 16 22 10 11 19 11 19 16 13
19 18 16 12 7 14 9 13 5 20 4 9 16 9 14 13 12
20 20 16 14 9 16 7 16 10 17 1 9 16 11 13 13 13
21 17 12 10 7 15 10 13 15 21 1 8 13 13 15 14 14
22 15 13 10 5 12 10 15 15 16 1 7 8 10 14 12 13
23 16 12 10 6 13 7 14 14 13 1 7 6 4 12 12 12
24 17 13 12 8 12 7 15 16 14 4 7 4 14 8 12
1 18 14 13 11 13 5 13 17 16 8 6 5
2 16 12 11 7 13 4 10 16 18 6 5 3 11 8 9
3 16 12 8 6 13 2 8 14 18 5 2 2 10 10 8
4 15 11 5 9 10 0 8 13 15 4 1 2 5 10 8
5 15 9 8 9 8 0 8 14 15 3 0 2 1 11 11
6 13 7 4 8 6 0 6 13 13 3 1 3 3 12 15
7 12 6 3 8 6 0 7 14 13 5 2 3 3 10 13
8 14 7 4 5 5 0 6 13 16 3 3 7 2 7 12
9 14 10 6 5 5 0 4 8 16 6 6 12 10 2 11 13
10 16 9 8 6 7 2 7 12 15 5 8 19 17 6 16 19

33 26 29 23 49 73 26 32 50 97 102 63 46 36 30 25
100< 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

7 30

22 7 28 7 30

7 28

7 29

3-12 22 7 28 7 30  
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11 19 12 8 9 8 5 9 13 14 6 14 26 25 14 22 30
12 18 11 9 10 11 8 7 15 19 8 28 36 27 32 39
13 21 15 13 10 18 21 12 17 20 10 42 51 43 33 34 45
14 24 16 14 11 23 19 14 15 23 15 57 51 37 33 29 66
15 25 20 16 15 25 21 17 19 24 25 57 37 34 27 53 55
16 35 22 12 19 24 23 14 21 28 25 61 33 34 27 64 47
17 34 26 15 21 25 24 15 21 26 23 66 29 32 37 48 31
18 31 22 17 20 16 17 11 21 24 19 61 30 30 36 28 21
19 38 19 14 18 9 11 10 19 20 15 56 29 29 26 24 17
20 42 16 3 12 4 8 5 17 17 11 41 28 32 27 22 19
21 35 16 2 9 3 5 6 16 14 9 26 30 31 32 13 27
22 22 28 2 8 10 3 19 17 12 19 14 26 29 24 14 29
23 24 29 4 3 4 0 18 21 9 19 13 20 28 16 18 24
24 23 23 16 3 2 0 7 19 8 14 9 27 26 12 14 20
1 17 19 12 2 0 6 16 7 9 9 20
2 5 24 4 3 1 0 11 15 7 7 7 14 16 10 14 12
3 4 21 2 3 1 0 9 10 8 3 4 13 15 6 11 7
4 5 16 2 3 1 0 5 9 6 1 4 15 4 6 10 11
5 3 6 2 3 1 0 2 8 6 2 9 8 2 7 11 4
6 6 5 3 3 2 0 3 6 7 3 8 9 2 4 8 3
7 7 4 5 4 4 0 6 8 11 6 6 11 5 5 11 5
8 10 8 9 6 11 3 7 14 15 10 9 18 13 11 15 17
9 18 15 9 9 24 12 11 21 22 21 15 27 25 18 24 31
10 35 18 23 14 45 23 24 37 37 30 26 36 39 26 36 46
11 47 21 40 24 61 47 44 40 56 43 42 46 52 49 50 58
12 49 15 38 54 82 64 46 30 68 50 49 51 63 66 57 72
13 45 33 34 45 84 73 37 36 67 60 52 55 61 74 84 84
14 53 43 60 44 80 71 34 44 69 48 60 45 52 90 90 89
15 52 43 49 52 68 85 37 51 64 44 72 38 50 97 89 80
16 48 35 31 32 52 84 42 59 53 41 73 39 58 97 76 57
17 45 33 31 26 70 81 42 56 67 41 92 39 58 79 49 42
18 46 35 20 25 68 53 33 55 69 42 70 39 58 65 39 39
19 48 37 16 22 51 48 33 48 52 33 71 41 58 52 38 37
20 47 36 12 17 8 35 32 40 53 29 52 42 58 40 36 37
21 36 25 16 7 6 19 26 34 55 21 55 43 56 34 34 36
22 38 24 10 4 3 13 20 31 52 14 41 39 54 22 30 35
23 36 23 6 6 2 11 21 27 60 11 31 38 47 15 30 33
24 29 22 12 5 2 9 22 26 45 9 29 39 42 9 29 28
1 22 22 12 4 2 7 18 22 39 10 30 36
2 19 21 13 3 2 6 20 20 36 6 32 33 33 5 16 9
3 15 17 11 3 2 3 21 19 22 5 20 27 22 6 10 7
4 12 16 8 3 3 5 23 16 15 6 14 14 5 8 5
5 14 15 5 4 2 12 23 15 12 4 13 10 6 5 6 9
6 11 14 6 6 5 14 19 14 11 5 10 9 6 3 8 11
7 14 13 10 9 6 16 21 24 12 10 13 13 12 5 14 26
8 21 18 11 11 11 16 19 30 17 19 18 18 21 15 22 35
9 30 20 19 15 29 24 19 31 22 32 27 25 31 35 34 48
10 38 35 36 30 53 39 28 38 33 37 46 36 47 48 49 56
11 37 43 50 63 79 53 45 50 61 46 64 48 57 58 60 59
12 40 46 43 84 98 65 63 43 66 60 70 55 64 67 72 70
13 43 49 46 77 109 67 68 45 84 65 77 48 68 73 89 87
14 52 62 60 54 120 73 47 50 96 67 75 42 71 95 95 88
15 61 60 68 52 127 75 43 51 105 61 75 36 61 105 90 74
16 59 68 75 62 124 112 56 60 76 65 72 36 49 95 82 73
17 60 70 69 62 111 109 64 63 45 71 71 35 50 87 72 68
18 51 67 66 62 83 85 55 63 42 58 63 36 51 84 81 56
19 44 66 52 58 74 55 50 66 54 37 60 36 49 70 80 42
20 42 42 40 59 62 41 39 52 48 39 62 29 53 62 69 36
21 37 41 25 42 58 37 27 38 39 32 58 24 47 51 56 35
22 35 38 21 25 56 45 13 29 46 28 51 22 51 43 61 28
23 29 43 30 22 65 42 20 25 43 24 43 21 59 36 52 24
24 40 39 36 18 52 41 27 25 38 22 37 22 57 34 44 24
1 41 34 33 16 41 24 19 27 22 15
2 39 29 26 16 38 35 17 23 22 13 22 19 53 31 30 19
3 41 27 18 18 32 31 22 19 17 15 20 16 51 26 25 19
4 25 24 15 17 30 14 11 19 14 13 21 15 44 27 18 15
5 21 16 12 19 29 5 6 13 11 13 21 13 38 24 5 12
6 22 22 9 8 23 3 4 12 14 13 21 19 40 23 14 12
7 21 14 9 11 21 3 8 17 16 14 16 20 40 22 19 10
8 21 15 13 11 24 7 14 23 21 16 16 24 29 27 27 16
9 26 19 15 14 27 11 21 26 27 14 19 31 28 28 27 28
10 32 19 12 15 25 14 17 29 37 18 38 28 29 35 39

60 70 75 84 127 112 68 66 105 71 92 55 71 105 95 89
100< 0 0 0 0 5 2 0 0 1 0 0 0 0 1 0 0

22 7 30 8 2

8 1

8 2

7 30

7 31

3-13 22 7 30 8 2  
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11 33 18 13 17 33 16 16 29 43 19 16 44 39 31
12 28 15 12 18 18 11 12 26 41 23 18 50 48 39 48
13 29 19 23 19 41 19 11 25 34 26 18 52 41 40 51 60
14 24 15 17 20 33 15 22 33 30 26 47 41 35 41 60
15 22 15 14 16 37 37 16 22 35 27 30 41 37 31 39 60
16 23 13 12 13 33 35 15 24 39 25 27 40 36 28 37 69
17 22 12 10 11 28 24 13 18 34 24 34 36 35 26 27 59
18 19 10 8 7 24 19 10 14 27 26 35 33 31 25 23 47
19 20 10 5 8 19 16 5 11 16 18 38 34 27 21 21 30
20 17 9 4 4 15 11 4 10 11 19 31 34 27 17 21 25
21 18 10 2 6 14 9 3 10 11 15 22 33 28 14 18 25
22 18 11 8 6 15 9 5 12 10 3 14 29 26 12 13 21
23 16 11 6 6 14 9 2 11 9 2 10 27 23 15 9 16
24 14 10 4 6 14 9 6 9 10 3 10 25 22 14 14 12
1 13 6 3 4 13 9 3 9 10 2 9 21 13
2 5 4 5 10 7 4 8 8 5 6 16 20 8 5 11
3 11 6 4 4 8 5 4 8 7 3 9 14 16 6 5 7
4 9 7 5 4 6 5 4 7 8 3 8 15 12 4 2 6
5 10 6 4 3 6 4 3 6 7 2 7 13 13 5 1 6
6 10 5 3 4 6 2 3 5 8 1 7 11 12 3 1 3
7 12 6 4 5 9 3 5 9 9 3 6 15 11 4 5 5
8 12 8 7 5 12 3 8 13 11 3 5 19 10 8 8 7
9 14 8 9 7 15 6 13 14 14 5 5 25 12 13 11 12
10 15 9 10 9 20 4 12 16 16 6 7 38 15 17 16 18
11 10 14 11 25 9 10 15 22 10 8 45 20 17 19 20
12 16 12 15 13 26 25 11 20 36 16 16 51 32 18 19 22
13 15 12 17 15 29 32 11 16 38 21 32 53 45 20 21 23
14 17 17 14 33 32 11 9 29 55 56 39 23 21 24
15 17 12 15 12 30 30 13 14 40 39 61 53 43 22 19 23
16 16 12 12 11 28 26 11 14 38 43 63 44 39 21 18 21
17 14 10 12 9 25 23 11 13 24 36 60 37 31 22 18 22
18 13 11 8 7 19 17 8 13 18 21 45 33 29 19 17 20
19 11 9 6 5 13 11 6 11 14 9 29 30 21 18 16 17
20 15 9 6 5 15 8 3 11 11 5 17 33 13 16 15 15
21 16 9 5 6 15 7 4 10 9 6 13 27 12 6 12 17
22 14 6 5 4 15 8 6 9 8 5 11 26 12 4 10 15
23 14 7 5 3 14 8 4 8 8 4 11 24 12 3 11 7
24 13 7 5 3 12 8 2 8 7 2 10 22 11 3 11 2
1 15 9 5 3 12 9 1 7 6 1 10 17 2
2 12 8 5 5 12 8 3 5 1 10 14 7 3 1 3
3 12 6 5 3 9 6 3 5 4 1 9 12 7 2 1 2
4 10 4 4 2 8 4 1 4 3 2 7 7 2 4 3
5 9 4 3 2 7 1 2 3 3 1 6 7 7 2 3 2
6 10 3 3 3 6 2 2 4 4 2 4 7 4 2 1 3
7 11 4 3 4 10 3 4 8 7 4 6 10 4 3 5 6
8 12 6 6 6 14 7 8 11 10 6 7 13 7 4 9 9
9 10 8 7 6 16 10 12 12 12 12 8 22 14 8 11 10
10 17 11 9 9 19 17 10 15 13 15 19 28 22 8 14 12

33 19 23 20 41 37 16 29 43 43 63 56 48 40 51 69
100< 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 8 2 8 4

8 3

8 4

8 2

3-14 22 8 2 8 4  
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11 16 13 15 11 19 24 10 16 16 22 38 31 29 12 15 14
12 16 13 19 17 29 27 10 19 20 30 54 34 35 18 15 16
13 20 15 19 19 33 32 9 18 23 40 63 36 35 17 16 16
14 22 12 30 32 11 17 29 50 64 40 37 16 16 14
15 24 13 13 28 27 10 16 23 54 66 44 28 16 15 14
16 21 12 13 9 24 23 8 15 19 53 62 46 23 17 13 13
17 19 11 11 8 22 23 8 13 17 44 54 45 16 17 12 14
18 17 11 9 4 17 15 6 12 12 30 43 37 13 14 12 13
19 17 9 7 2 13 10 9 10 8 14 31 33 11 14 12 11
20 13 6 5 1 12 9 5 9 6 6 20 30 9 7 8 11
21 13 6 4 1 8 6 2 8 7 3 14 30 9 1 3 5
22 12 5 6 1 8 3 2 8 5 2 11 22 8 1 1 2
23 9 6 5 1 6 3 3 7 4 2 9 19 9 1 1 1
24 10 6 4 1 6 2 5 7 3 1 6 17 7 1 1 7
1 9 7 3 1 6 1 7 7 2 2 3 14 2
2 9 6 1 6 0 7 5 2 2 2 12 5 1 1 1
3 9 5 4 1 5 0 7 5 2 1 1 8 4 1 1 0
4 10 3 2 1 5 0 7 4 2 1 7 3 1 1 0
5 8 3 1 1 4 0 7 3 2 0 1 5 2 1 1 0
6 7 4 2 1 5 0 5 5 3 1 1 6 3 1 1 1
7 9 6 4 3 7 1 4 7 5 1 3 8 5 2 1 3
8 10 7 7 4 10 3 5 9 5 3 6 11 9 5 5 5
9 12 9 7 5 14 11 12 6 8 15 16 14 9 9 9
10 14 10 10 6 20 27 15 11 16 29 24 20 13 11 11
11 14 12 13 9 30 31 12 16 21 36 48 31 28 14 15 14
12 15 11 12 13 37 40 14 17 27 61 36 34 15 21 15
13 19 15 14 15 44 47 15 17 24 70 83 37 36 17 22 16
14 15 16 14 15 40 45 12 16 22 76 86 35 31 16 19 16
15 18 15 12 11 37 41 11 16 19 70 71 34 31 15 18 17
16 17 14 8 9 33 34 12 17 17 71 69 34 31 18 19 18
17 14 12 7 8 28 27 9 15 15 60 76 45 28 17 17 16
18 13 9 7 5 21 21 7 14 13 42 61 44 24 14 15 15
19 12 7 6 4 15 12 7 13 10 20 44 39 18 7 9 14
20 12 7 5 1 10 6 4 11 4 6 25 31 14 7 8 14
21 11 5 3 1 9 3 3 10 2 3 14 30 13 4 5 11
22 11 6 3 1 7 2 3 11 6 4 9 38 14 3 1 10
23 8 6 3 1 7 1 2 11 7 4 5 55 13 3 1 8
24 11 6 2 1 8 1 3 10 6 2 5 50 11 4 1 2
1 11 5 2 8 0 3 9 8 1 3 35 2
2 11 7 4 1 8 0 2 8 7 0 2 25 7 1 1 1
3 11 6 3 1 6 0 2 8 6 1 2 16 7 1 1 1
4 11 5 3 1 4 1 2 7 5 0 2 11 6 1 1 1
5 9 3 4 1 5 0 3 5 4 1 2 11 5 1 1 1
6 9 3 3 1 6 0 5 5 4 0 2 12 5 1 1 2
7 10 5 4 2 7 0 7 9 6 1 3 12 6 2 2 4
8 11 6 5 2 7 0 8 12 7 2 4 16 11 5 5 8
9 13 9 7 3 12 1 13 14 9 4 9 22 18 10 12 15
10 12 12 11 8 16 17 11 19 11 7 18 33 28 15 16 19

24 16 19 19 44 47 15 19 29 76 86 55 37 18 22 19
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0100<

22 8 4 8 6

8 4

8 5

8 6

3-15 22 8 4 8 6  
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11 17 14 16 12 30 32 12 18 17 12 26 48 41 20 18 23
12 18 15 18 20 36 51 13 18 30 21 40 54 47 22 22 23
13 22 15 20 19 48 56 15 20 50 41 55 53 47 20 22 22
14 21 12 15 16 46 55 18 20 46 60 71 38 46 17 18 18
15 21 12 14 12 40 43 15 17 46 69 80 45 45 17 17 13
16 22 13 14 12 32 33 16 18 41 74 88 44 36 17 15 14
17 23 14 13 13 24 24 13 17 23 61 81 39 30 19 17 15
18 19 12 12 10 19 17 11 19 20 30 49 35 27 20 16 13
19 19 11 6 6 19 12 5 15 14 15 33 31 20 13 12 12
20 18 9 10 4 16 11 6 14 9 10 18 26 10 13 12 14
21 16 13 10 4 16 9 7 14 10 4 15 23 10 8 12 16
22 17 13 12 6 17 8 9 15 10 2 12 19 9 4 7 17
23 18 15 12 10 17 9 11 16 8 3 11 22 10 4 1 18
24 19 19 17 13 16 8 13 18 9 4 10 31 9 2 1 4
1 18 18 17 10 16 7 17 10 3 7 26 3
2 13 15 13 8 15 5 20 16 9 2 8 25 10 2 1 3
3 8 19 12 10 14 3 18 16 8 2 9 21 9 2 1 2
4 8 17 16 8 12 1 16 16 9 3 3 8 2 1 2
5 10 17 18 7 7 0 13 17 7 3 2 12 7 2 1 3
6 7 13 16 11 7 0 10 14 8 4 3 10 6 3 1 4
7 10 13 17 11 9 0 15 24 13 7 6 9 7 4 3 6
8 13 22 17 13 17 7 19 24 19 8 10 14 12 7 12 11
9 22 23 23 14 26 16 25 26 25 11 16 25 16 18 26 20
10 29 25 24 19 34 27 27 33 32 24 28 36 26 25 32 29
11 36 29 34 30 41 40 30 36 43 33 44 44 36 34 39 38
12 37 28 32 39 61 53 33 32 50 49 58 51 44 40 41 39
13 39 28 35 39 60 59 32 29 53 63 68 57 42 42 40 39
14 40 28 34 33 52 51 34 31 47 66 77 49 45 38 43 40
15 35 24 22 31 49 40 29 23 57 75 72 45 50 43 42 42
16 29 21 17 23 50 39 18 23 44 89 77 45 50 39 38 43
17 25 19 15 17 47 40 20 22 32 81 71 50 50 35 35 38
18 19 13 9 11 39 34 16 19 24 46 65 45 47 32 31 31
19 19 13 6 8 32 27 8 16 16 31 48 38 45 31 27 26
20 20 14 11 5 24 19 5 14 13 18 37 32 40 29 25 27
21 23 13 15 4 19 14 11 13 11 13 37 28 35 13 11 25
22 22 13 15 5 17 11 15 15 9 8 33 27 35 13 8 21
23 19 14 16 5 20 9 16 13 8 5 25 21 29 12 6 15
24 16 16 16 6 21 9 16 14 5 3 24 19 26 11 6 12
1 15 18 19 11 22 5 13 15 4 1 19 15
2 15 18 17 14 20 0 9 13 3 1 28 13 21 10 6 12
3 15 18 18 15 14 0 8 13 3 6 21 12 15 10 6 12
4 12 18 16 16 7 0 8 12 3 2 17 13 9 10 5 11
5 8 16 16 13 5 0 9 12 3 4 10 12 8 10 7 11
6 7 16 15 10 5 0 10 13 4 5 16 12 9 9 5 11
7 10 15 15 15 9 3 13 16 9 11 21 13 12 10 8 10
8 16 18 17 15 16 7 14 12 13 17 25 18 16 11 10 9
9 22 18 23 21 26 14 17 15 22 27 31 27 21 12 11 14
10 25 17 20 27 48 28 23 18 36 41 38 33 36 19 22 19
11 27 16 22 33 67 46 30 24 47 51 50 37 45 28 26 25
12 26 17 20 39 58 55 31 27 52 61 64 39 47 33 30 28
13 23 18 19 36 48 62 31 34 54 67 68 41 51 29 31 29
14 24 17 19 26 43 51 28 28 41 71 69 43 48 37 27 22
15 22 17 19 18 35 33 25 19 36 74 77 46 44 29 22 22
16 23 17 17 15 29 27 19 17 34 71 65 48 34 25 22 25
17 25 14 15 12 26 21 14 17 25 68 68 45 30 39 23 22
18 24 13 14 8 23 16 10 16 18 72 64 42 30 25 19 21
19 17 13 9 3 19 15 12 14 12 42 48 40 25 20 18 19
20 17 10 5 1 14 11 10 10 6 24 25 32 23 17 14 15
21 17 6 5 1 16 10 7 9 4 10 18 40 23 15 10 11
22 14 5 4 1 12 9 2 7 4 6 20 45 22 8 10 7
23 10 7 3 1 9 8 2 6 5 5 19 53 21 7 6 6
24 10 8 5 2 11 5 5 4 4 3 16 50 18 6 5 5
1 8 7 7 5 7 8 2 1 13 38 4
2 9 6 4 4 9 8 6 4 3 0 10 28 18 4 5 3
3 8 5 1 7 8 3 6 2 2 2 9 25 17 1 5 2
4 9 5 2 11 8 2 5 4 4 4 6 15 16 2 6 2
5 8 3 8 7 7 1 4 4 6 6 4 18 16 3 9 3
6 5 1 2 4 4 0 5 3 6 7 7 12 14 5 10 3
7 8 3 2 3 4 0 6 2 7 5 8 13 11 3 9 4
8 10 6 6 5 3 1 3 2 6 4 6 13 11 3 5 6
9 9 7 8 5 4 2 2 6 8 4 6 20 12 2 5 6
10 13 7 7 6 9 8 3 10 9 7 10 26 15 10 9

40 29 35 39 67 62 34 36 57 89 88 57 51 43 43 43
100< 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 8 6 8 9

8 6

8 7

8 8

8 9

3-16 22 8 6 8 9  
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4  

4.1 PM2.5  

4-1-1 20            3  ng/ m3  

PM2.5 19.4 19.1 21.4 24.9 14.9 15.4 24.7 22.4 15.7 16.8 12.3 10.8 19.3 15.9 55.5
13.3 13.6 13.3 14.5 11.4 12.9 12.5 11.8 7.1 12.3 13.2 15.0 22.7 15.7 15.2 20.4
22.6 20.4 25.0 28.8 26.6 26.3 29.2 23.8 22.3 26.9 24.6 27.7 29.7 25.5 25.2 28.0
18.1 17.9 21.3 25.5 24.4 27.5 25.9 20.8 25.8 20.5 21.5 13.9 18.3 18.7 21.3 31.8
11.6 8.1 13.0 15.4 13.9 18.4 11.5 10.2 11.0 21.0 19.1 19.3 15.2 14.2 12.5 13.6

OC 4.0 2.1 2.1 3.7 3.0 2.4 3.7 3.6 4.0 2.2 1.1 1.6 3.8 3.1 3.3
2.0 0.9 1.2 1.5 1.8 1.5 1.6 1.5 0.8 1.0 1.0 2.5 3.2 1.5 3.7 1.8
1.6 0.4 0.9 1.3 2.5 2.0 1.6 1.3 2.1 2.0 2.4 4.7 3.0 2.1 2.6 1.5
1.8 1.0 1.3 2.8 1.7 2.0 1.0 2.6 1.0 1.5 1.5 3.1 1.6 4.4 3.1
1.5 0.5 0.7 1.3 2.5 2.0 1.2 0.9 2.3 2.2 2.2 3.0 2.2 1.4 3.0 1.8

EC 1.8 2.4 3.0 3.4 2.1 2.6 2.5 2.6 1.8 2.5 1.3 1.2 2.3 1.6 2.4
1.0 1.4 1.4 1.7 1.5 1.3 1.0 1.0 1.0 1.2 1.3 1.4 2.0 1.2 1.6 1.1
0.8 0.5 1.4 1.9 1.7 2.0 1.0 1.3 1.3 1.9 1.7 1.5 1.6 1.1 1.4 1.0
1.0 1.9 2.9 2.3 2.2 1.5 1.3 1.3 1.8 1.4 1.3 2.2 1.3 2.0 1.8
1.0 0.6 1.8 2.7 2.0 2.6 1.0 1.6 1.6 2.6 1.8 2.0 1.9 1.0 1.8 1.3

WSOC 2.5 1.6 1.6 2.7 1.7 1.8 2.6 2.2 2.1 1.8 1.0 1.3 2.8 2.5 2.5
0.8 0.6 0.6 0.9 1.0 1.0 0.7 0.6 0.4 0.6 1.2 2.1 2.7 1.1 0.7 1.0
0.8 0.5 0.5 0.8 1.5 1.9 0.9 0.7 1.0 1.9 2.7 3.9 2.6 1.5 1.2 1.0
0.9 0.7 0.8 2.1 1.7 0.7 0.5 1.2 1.4 1.7 1.4 2.5 1.3 1.6 1.9
0.6 0.1 0.5 0.3 1.5 1.5 0.3 0.2 1.0 2.0 2.3 2.8 1.8 0.7 0.3 0.5

Na+ 0.11 0.12 0.14 0.15 0.05 0.05 0.12 0.11 0.08 0.06 0.11 0.11 0.05 0.10 0.10
0.16 0.15 0.17 0.16 0.12 0.09 0.14 0.15 0.15 0.07 0.06 0.06 0.27 0.28 0.16 0.17
0.18 0.16 0.22 0.46 0.14 0.11 0.32 0.10 0.14 0.12 0.13 0.13 0.13 0.12 0.23 0.14
0.18 0.08 0.17 0.36 0.07 0.08 0.19 0.12 0.13 0.04 0.05 0.05 0.09 0.11 0.12 0.10
0.21 0.13 0.16 0.31 0.10 0.06 0.17 0.10 0.13 0.07 0.05 0.05 0.05 0.13 0.16 0.26

NH4+ 1.73 2.06 2.10 1.80 1.32 1.25 2.46 2.38 1.18 1.47 1.44 1.28 1.69 1.92 2.16
1.59 1.53 1.19 1.11 1.16 1.20 0.09 1.14 0.69 1.24 1.47 1.77 3.12 2.80 2.64 2.41
4.13 3.35 4.25 4.25 4.55 4.17 5.62 4.33 3.68 4.14 3.54 3.69 5.32 4.66 5.08 4.89
2.73 1.77 3.06 3.39 3.34 4.17 4.52 3.76 4.38 3.16 2.93 1.85 2.26 3.04 3.32 4.24
1.09 0.74 1.09 1.56 1.54 1.92 1.07 0.74 0.86 2.42 2.39 2.57 2.05 2.06 1.36 1.20

K+ 0.12 0.12 0.18 0.15 0.09 0.09 0.18 0.16 0.10 0.07 0.10 0.08 0.12 0.08 0.08
0.08 0.07 0.08 0.08 0.07 0.07 0.05 0.07 0.04 0.04 0.07 0.12 0.13 0.11 0.08 0.08
0.15 0.07 0.10 0.20 0.21 0.28 0.14 0.12 0.15 0.33 0.28 0.25 0.13 0.19 0.12 0.21
0.08 0.07 0.12 0.15 0.11 0.16 0.16 0.12 0.10 0.10 0.15 0.05 0.20 0.12 0.11 0.14
0.05 0.04 0.08 0.10 0.09 0.10 0.07 0.06 0.07 0.11 0.09 0.14 0.07 0.14 0.05 0.05

Mg2+ 0.01 0.01 0.02 0.02 <0.01 <0.01 0.01 0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 0.02
0.01 0.01 0.01 0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 0.01 0.03 0.02 0.01 0.01
0.01 0.02 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.02
0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01 <0.01 0.05 0.01 0.01 0.01 0.01 0.01
<0.01 <0.01 0.01 0.01 0.01 <0.01 0.01 <0.01 <0.01 0.01 0.01 0.01 <0.01 0.01 0.01 0.02

Ca2+ 0.04 0.03 0.08 0.13 0.02 0.01 0.05 0.07 0.02 0.01 0.03 0.03 0.09 0.10 0.76
0.02 0.02 0.04 0.07 0.01 0.01 0.02 0.03 0.01 0.01 0.01 0.03 0.11 0.12 0.10 0.12
0.03 0.04 0.11 0.10 0.03 0.02 0.10 0.06 0.03 0.02 0.03 0.05 0.04 0.05 0.05 0.09
0.03 0.02 0.06 0.08 0.01 0.01 0.06 0.06 0.01 0.02 0.03 0.02 0.03 0.02 0.03 0.14
0.01 0.01 0.05 0.06 0.02 0.01 0.04 0.03 0.01 0.02 0.01 0.02 0.02 0.04 0.03 0.10

Cl- 0.02 0.03 0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.13 0.11 0.01 0.02 0.08
<0.01 <0.01 0.03 0.03 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.03 0.03 0.30 0.24 0.02 0.05
0.01 <0.01 0.04 0.02 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 0.09 0.11 0.05 0.03 0.03 0.02
0.07 0.01 0.02 0.02 <0.01 0.04 0.02 <0.01 <0.01 0.02 0.05 0.03 0.04 0.03 0.01 0.02
<0.01 0.02 0.03 0.04 <0.01 <0.01 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.07 0.13

NO3- 0.16 0.34 0.55 0.33 0.14 0.15 0.18 0.16 0.15 0.26 0.58 0.13 0.26 0.20 0.26
0.10 0.18 0.49 0.21 0.10 0.24 0.12 0.09 0.14 0.23 0.84 0.17 0.15 0.13 0.15 0.09
0.02 0.02 0.02 0.14 0.08 0.14 0.06 0.06 0.06 0.23 1.20 0.18 0.06 0.05 0.04 0.05
0.10 0.08 0.14 0.16 0.10 0.54 0.08 0.09 0.14 0.38 1.10 0.37 0.11 0.04 0.11 0.09
0.11 0.09 0.18 0.20 0.14 0.12 0.18 0.10 0.17 0.24 0.54 0.11 0.10 0.11 0.11 0.21

SO42- 4.14 4.65 5.01 4.45 3.08 2.96 6.01 5.92 2.79 3.17 2.96 3.06 3.86 4.77 6.71
3.87 3.62 2.85 2.84 2.83 2.65 2.37 3.11 1.89 2.87 2.67 4.07 7.39 6.88 6.61 6.38

10.98 10.31 11.99 12.15 11.85 10.70 15.25 11.28 9.55 10.56 7.67 9.13 13.47 12.05 13.40 13.18
6.72 5.29 8.22 9.31 8.11 9.85 11.77 9.73 10.90 7.41 6.48 4.25 5.49 7.49 8.23 11.03
2.97 1.94 3.05 4.53 3.77 4.55 2.97 2.21 2.30 5.65 5.06 5.98 4.71 5.29 3.42 3.44

Na 72 68 100 146 23 <9.4 92 91 53 12 17 21 20 54 123 368
145 104 164 162 88 66 179 198 179 56 48 <9.4 53 120 133 191
172 148 201 534 137 109 205 108 161 143 81 54 107 104 225 162
106 197 157 399 61 58 164 103 152 19 40 <9.4 31 112 118 129
209 96 156 337 73 40 171 127 150 47 19 <9.4 <9.4 113 118 179

Mg 47 37 68 70 36 29 63 58 38 39 34 34 51 42 332
37 33 45 73 36 36 64 65 46 40 32 36 47 36 40 78
50 33 50 64 48 46 66 51 47 64 39 50 41 36 40 56
33 21 61 51 35 32 61 44 46 32 142 28 42 32 37 97
30 34 51 59 41 39 61 58 49 39 33 34 31 53 34 65
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Al <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 1647
<35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 79
<35 <35 <35 54 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35
<35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 201
<35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 <35

K 263 220 252 285 213 224 284 299 252 220 243 213 247 221 581
182 166 186 202 187 205 213 230 169 179 196 221 202 199 177 200
195 129 174 259 262 344 206 209 214 430 344 320 197 229 185 269
146 110 193 234 238 262 237 201 225 213 258 190 324 214 199 277
157 142 189 228 218 243 203 212 220 238 212 236 169 260 156 184

Ca <29 <29 179 165 <29 <29 60 123 <29 <29 <29 <29 <29 52 2397
<29 <29 65 161 <29 <29 100 91 <29 <29 <29 <29 <29 <29 <29 224
<29 <29 69 134 <29 <29 84 83 <29 <29 <29 <29 <29 <29 <29 79
<29 <29 106 94 <29 <29 59 37 <29 <29 <29 <29 <29 <29 <29 355
<29 <29 67 107 <29 <29 94 138 30 <29 <29 <29 <29 <29 <29 100

Sc 0.019 <0.0075 0.031 0.048 <0.0075 <0.0075 0.026 0.0080 <0.0075 <0.0075 <0.0075 <0.0075 0.024 <0.0075 0.31
<0.0075 <0.0075 0.0085 0.037 <0.0075 <0.0075 0.031 0.0090 <0.0075 <0.0075 <0.0075 <0.0075 0.021 <0.0075 <0.0075 0.039

0.0080 <0.0075 0.011 0.051 <0.0075 <0.0075 0.025 0.014 0.012 0.0083 <0.0075 <0.0075 0.0080 <0.0075 <0.0075 0.013
<0.0075 <0.0075 0.012 0.040 <0.0075 <0.0075 0.0083 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 0.057
<0.0075 <0.0075 <0.0075 0.018 <0.0075 <0.0075 <0.0075 0.011 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075 <0.0075

Ti 15 21 20 46 17 15 51 21 27 264 89 68 32 21 101
10 18 12 42 29 16 48 47 21 245 84 29 31 19 19 28

6.0 11 10 22 26 13 16 35 19 168 46 23 21 13 8.5 15
10 17 30 24 34 39 18 47 23 83 78 31 26 14 13 40

4.1 6.2 32 21 16 44 15 47 236 98 90 31 18 17 11 25

V 4.4 16 14 5.8 2.3 1.9 6.6 13 1.9 2.4 0.9 0.7 1.3 4.3 3.9
7.9 13 5.3 2.8 2.1 2.0 2.4 2.9 2.1 2.2 1.8 1.1 3.7 5.2 6.5 6.4
8.9 9.5 18 23 9.2 11 11 7.1 6.3 7.1 5.1 3.0 7.2 8.1 19 11
8.6 12 22 21 7.3 6.7 11 6.3 8.2 3.9 3.2 1.1 4.0 7.6 7.9 7.2
4.9 6.3 16 19 3.9 4.7 11 5.3 5.7 3.8 2.1 1.2 2.1 4.0 5.3 4.2

Cr 2.5 3.0 7.8 3.9 2.0 3.0 5.5 4.2 2.5 12 4.6 1.9 1.9 3.7 5.0
3.6 3.0 3.1 18 1.4 1.8 3.2 7.4 1.9 1.8 2.6 1.5 2.6 4.3 3.0 8.6
1.1 1.0 15 3.0 1.4 3.1 4.6 6.2 2.9 6.2 2.2 2.0 1.8 4.5 1.7 2.8
1.4 <0.54 5.2 3.3 2.7 2.7 6.1 4.3 2.0 10 6.0 2.4 1.8 4.2 2.0 4.9
1.0 1.2 14 3.9 4.6 3.1 3.4 21 3.8 4.6 2.5 2.0 2.1 3.8 1.5 8.3

Mn 13 13 27 32 10 11 16 16 9.4 8.4 5.8 6.8 7.9 8.1 30
14 10 12 22 5.8 6.1 7.5 15 7.8 3.9 6.5 5.5 8.0 6.2 4.7 15

4.0 3.3 17 14 6.3 8.4 12 11 8.5 7.6 7.4 6.8 5.0 4.4 3.8 13
8.6 6.0 27 26 11 11 11 16 11 6.2 8.1 4.6 6.9 4.6 4.8 12
3.6 3.7 22 27 7.7 9.3 12 17 7.8 8.7 7.8 7.2 4.5 4.8 2.6 11

Fe 361 206 668 430 164 101 331 268 141 152 75 61 162 117 905
199 198 179 410 104 88 202 263 93 93 86 62 286 115 116 258
78 56 545 282 117 126 329 173 192 183 92 83 88 67 76 149
92 356 654 305 149 124 312 159 143 105 188 57 80 75 100 280
60 68 527 312 141 111 290 357 176 142 90 68 85 77 52 171

Co 0.13 0.17 0.38 0.35 0.15 0.13 0.28 0.66 0.11 0.25 0.081 0.066 0.11 0.11 0.38
0.14 0.15 0.26 0.29 0.073 0.066 0.10 0.16 0.056 0.075 0.073 0.14 0.11 0.088 0.086 0.15
0.07 0.06 0.15 0.16 0.093 0.12 0.18 0.19 0.079 0.20 0.081 0.079 0.078 0.13 0.086 0.09
0.11 <0.054 0.18 0.22 0.11 0.11 0.14 0.14 0.078 0.11 0.75 0.057 0.066 0.072 0.084 0.15

0.061 0.067 0.22 0.19 0.082 0.72 0.12 0.26 0.11 0.23 0.12 0.065 0.081 0.081 <0.054 0.10

Ni 15 20 23 17 13 15 16 18 13 21 14 14 14 16 15
17 18 16 20 13 14 14 18 14 14 14 13 14 15 16 15
12 12 16 17 12 13 13 12 11 15 11 11 12 12 16 13
15 4 22 22 16 16 17 15 16 19 18 14 14 16 16 16
14 15 20 21 15 16 17 18 16 16 15 13 15 15 15 15

Cu 12 6.6 12 11 7.3 25 8.1 8.0 8.6 6.7 4.6 7.0 6.0 5.0 6.6
7.8 4.4 4.7 6.1 4.9 6.2 4.2 6.8 5.5 6.7 4.5 5.2 5.6 3.8 4.1 4.6
5.6 4.8 9.1 4.4 7.5 8.2 5.0 5.1 5.3 15 7.8 7.8 4.6 5.2 12 6.2
5.7 2.6 9.5 6.2 6.8 6.9 6.0 6.9 6.8 5.5 5.2 5.3 8.2 14 6.0 24
7.2 3.0 11 6.4 7.1 7.1 14 8.4 6.4 5.5 5.6 6.3 4.1 4.1 3.3 4.6

Zn 26 22 42 71 26 29 45 24 47 17 <3.1 <3.1 <3.1 <3.1 26
<3.1 <3.1 <3.1 20 3.2 14 <3.1 <3.1 19 6.0 7.6 <3.1 4.9 <3.1 <3.1 5.6
<3.1 <3.1 10 7.1 10 28 13 6.4 22 35 21 12 4.1 <3.1 <3.1 5.2
<3.1 <3.1 26 22 25 36 3.6 <3.1 33 <3.1 3.7 <3.1 <3.1 <3.1 <3.1 27
<3.1 <3.1 8.6 11 8.4 24 <3.1 21 18 13 7.3 5.4 <3.1 <3.1 <3.1 5.2

As 0.52 0.47 0.79 1.1 0.39 0.51 0.84 0.73 0.52 0.60 0.30 0.31 0.14 0.25 0.72
0.019 <0.018 0.022 0.12 0.20 0.024 <0.018 <0.018 <0.018 <0.018 0.030 0.21 0.23 0.15 0.13 0.16

0.44 0.41 1.1 0.74 0.69 0.75 0.65 0.60 0.44 0.80 0.40 0.73 0.43 0.68 0.69 0.96
0.15 0.16 0.77 0.72 0.65 0.93 0.75 0.38 1.2 1.6 0.37 <0.018 0.040 0.32 0.40 0.57

<0.018 <0.018 0.33 <0.018 0.033 0.33 <0.018 <0.018 <0.018 0.20 0.15 0.26 0.69 <0.018 <0.018 <0.018

Se 2.9 1.2 2.0 1.8 1.2 1.2 1.4 1.2 0.72 0.57 0.39 0.30 0.64 0.67 0.75
1.1 1.1 0.67 0.89 1.1 0.48 0.38 0.75 0.27 0.31 0.55 0.37 0.74 0.75 0.73 0.60

0.51 0.59 0.92 1.0 0.84 1.4 1.3 0.92 0.89 0.92 0.97 0.76 0.54 0.54 0.57 0.64
0.60 0.47 0.72 0.83 0.95 1.0 1.2 0.79 0.86 0.64 0.57 0.35 0.25 0.53 0.56 0.73
0.19 0.28 0.65 0.89 0.74 1.0 0.98 0.81 0.49 0.67 0.61 0.45 0.37 0.21 0.18 0.20
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Br <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7
<5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7
<5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7
<5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7
<5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7 <5.7

Rb 0.33 0.31 0.47 0.52 0.31 0.25 0.48 0.40 0.33 0.27 0.29 0.25 0.38 0.30 2.1
0.26 0.25 0.18 0.33 0.17 0.17 0.26 0.32 0.087 0.14 0.18 0.25 0.30 0.26 0.25 0.39
0.15 0.13 0.21 0.54 0.24 0.33 0.41 0.27 0.32 0.41 0.28 0.36 0.27 0.22 0.23 0.32
0.13 0.11 0.26 0.45 0.29 0.34 0.51 0.22 0.24 0.24 0.23 0.14 0.18 0.22 0.27 0.59

0.084 0.046 0.23 0.29 0.19 0.20 0.33 0.31 0.23 0.32 0.17 0.22 0.17 0.18 0.11 0.20

Sr 1.8 6.0 2.7 3.6 0.81 <0.11 1.4 0.96 0.44 <0.11 1.1 1.1 1.3 0.38 5.2
0.47 0.16 1.4 1.2 0.14 <0.11 2.1 0.78 <0.11 <0.11 <0.11 1.03 <0.11 <0.11 <0.11 0.23
1.5 0.41 0.94 1.1 2.9 3.5 0.87 0.88 1.1 7.3 3.1 3.0 1.3 1.2 0.64 1.9

<0.11 0.44 1.4 1.6 0.96 0.15 0.39 0.20 0.18 0.33 <0.11 0.28 2.7 <0.11 <0.11 0.93
0.35 <0.11 2.16 1.1 1.2 0.73 0.78 1.8 0.62 0.24 0.33 1.37 <0.11 0.82 <0.11 0.37

Mo <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
<3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
<3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
<3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
<3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1

Ag 0.21 0.60 0.23 0.42 0.66 0.77 <0.096 0.46 0.25 0.13 <0.096 <0.096 0.10 0.69 <0.096
0.17 0.52 0.10 <0.096 0.20 0.36 <0.096 <0.096 1.3 <0.096 0.12 <0.096 <0.096 <0.096 <0.096 <0.096

<0.096 <0.096 0.18 <0.096 <0.096 0.20 <0.096 <0.096 0.51 0.12 0.13 <0.096 <0.096 <0.096 0.12 <0.096
<0.096 0.75 0.40 0.13 0.12 0.48 <0.096 <0.096 0.89 0.15 0.11 0.12 <0.096 <0.096 <0.096 <0.096
<0.096 0.15 0.12 <0.096 0.16 0.66 <0.096 <0.096 0.31 0.11 0.10 <0.096 <0.096 <0.096 <0.096 <0.096

Cd 0.24 0.27 0.31 0.53 0.30 0.28 0.38 0.36 0.58 0.18 0.18 0.12 0.17 0.18 0.25
0.12 0.14 0.12 0.15 0.42 0.26 0.11 0.13 0.05 0.10 0.17 0.16 0.17 0.13 0.11 0.22
0.10 0.092 0.13 0.13 0.16 0.27 0.21 0.15 0.19 0.26 0.28 0.28 0.14 0.13 0.14 0.20
0.16 0.10 0.17 0.23 0.30 0.40 0.22 0.15 0.28 0.31 0.19 0.091 0.12 0.16 0.21 0.30

0.067 0.027 0.124 0.091 0.15 0.25 0.17 0.18 0.54 0.19 0.30 0.14 0.11 0.12 0.063 0.09

Sb 2.1 1.7 1.7 2.4 1.7 1.9 2.3 1.5 2.5 1.5 1.0 0.72 1.1 1.1 1.2
1.0 0.68 1.0 1.1 1.3 1.6 0.86 0.67 0.50 0.64 1.3 0.87 1.0 0.82 0.70 0.79

0.86 0.35 1.0 1.0 2.0 3.4 0.74 0.74 1.2 4.5 3.9 1.3 0.83 0.60 0.66 1.2
0.83 0.62 1.1 1.2 1.9 2.8 0.84 1.2 1.6 1.0 1.0 0.64 3.0 0.74 1.0 0.88
0.50 0.32 0.92 1.1 1.5 2.2 0.37 1.0 1.3 1.3 1.8 1.1 0.77 0.77 0.58 0.51

Cs 0.048 0.061 0.090 0.076 0.051 0.051 0.075 0.13 0.040 0.026 0.037 0.032 0.048 0.034 0.14
0.050 0.047 0.025 0.042 0.021 0.015 0.029 0.064 <0.0054 0.010 0.027 0.031 0.041 0.034 0.033 0.038
0.020 0.021 0.033 0.053 0.036 0.043 0.11 0.044 0.047 0.054 0.034 0.052 0.033 0.025 0.026 0.035
0.015 0.014 0.041 0.059 0.069 0.042 0.283 0.035 0.026 0.027 0.028 0.015 0.015 0.022 0.028 0.053
0.017 0.0065 0.066 0.042 0.036 0.034 0.077 0.051 0.027 0.029 0.029 0.025 0.017 0.0080 <0.0054 0.010

Ba <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6
<3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6
<3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6
<3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6
<3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6 <3.6

La <0.48 <0.48 <0.48 0.49 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48
<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48
<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 2.0 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48
<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 1.3 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48
<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 3.8 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48

Sm <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021
<0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021
<0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021
<0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021
<0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021

Eu <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063
<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063
<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063
<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063
<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063

Au <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 0.056 <0.0033
0.0053 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033

<0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033
<0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 0.0060 <0.0033
0.01030 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033

Pb 11 10 15 17 9.5 9.7 17 12 13 6.2 6.7 5.9 6.6 6.9 10
6.4 6.9 7.6 6.9 7.8 9.1 4.3 7.1 2.5 2.9 6.3 6.8 6.8 6.7 4.8 4.4
3.4 3.0 5.1 6.1 7.6 15 8.9 6.9 11 12 12 8.5 5.1 4.7 4.2 5.4
4.1 3.3 8.6 7.2 11 14 6.5 5.8 6.7 6.4 6.0 4.3 4.3 4.8 5.2 7.2
1.5 1.1 13 5.5 8.1 10 7.0 7.4 8.2 7.1 7.7 6.4 3.7 4.0 3.6 11
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4-1-2 21            3  ng/ m3  

PM2.5 9.5 5.2 8.9 9.9 6.0 9.1 10.9 6.1 7.4 9.8 8.8 4.7 13.3 4.8 10.3 7.7
11.9 8.4 10.5 10.2 7.8 11.2 10.1 8.6 7.2 9.1 7.3 3.8 15.7 14.5 18.7 13.8
14.7 18.7 20.1 15.6 12.4 12.5 17.2 11.8 9.1 17.6 15.4 5.8 11.7 11.6 15.6 13.6
18.9 14.7 14.4 12.7 10.7 14.0 12.1 9.1 8.6 8.9 9.5 15.4 16.8 17.6 24.7 25.3
12.9 8.6 11.7 14.6 13.9 19.4 13.3 8.3 12.9 16.0 16.8 15.9 18.3 12.5 14.3 13.9

OC 1.2 0.7 0.9 1.3 1.4 1.3 1.5 1.0 0.9 1.2 1.3 1.3 2.6 1.3 2.6 1.4
1.3 0.7 0.9 1.3 1.4 2.2 1.0 1.2 0.9 1.0 1.2 1.1 2.8 1.5 2.6 1.9
1.6 1.4 1.6 1.9 2.2 2.2 1.7 1.3 1.0 1.9 1.2 1.3 2.1 1.6 2.5 1.4
2.2 1.5 1.4 1.6 1.9 2.5 1.5 1.5 1.1 1.3 1.7 2.2 3.2 3.0 4.6 3.7
1.6 1.0 1.2 1.8 2.2 2.6 2.0 1.3 1.2 1.5 1.8 2.6 3.2 1.8 3.0 1.8

EC 0.3 0.2 0.9 1.4 0.6 0.7 0.5 0.7 0.5 1.1 0.7 0.6 1.3 0.5 1.0 0.9
0.4 0.2 0.8 1.0 0.5 0.7 0.4 0.6 0.4 0.7 0.7 0.6 1.0 0.8 1.0 0.8
0.9 1.0 1.3 1.2 1.0 0.9 0.8 0.6 0.5 1.2 0.9 0.5 0.9 0.7 1.1 0.8
1.2 1.1 1.2 1.1 0.8 1.0 0.8 0.8 0.5 0.6 0.8 1.0 1.0 1.1 2.0 1.5
0.4 0.3 1.0 1.6 1.3 1.4 0.8 0.7 0.6 1.0 1.1 1.2 1.1 0.7 1.3 1.0

WSOC 0.7 0.6 0.7 0.8 0.7 0.8 0.7 0.6 0.6 0.9 0.6 1.0 1.2 0.8 0.6 0.7
0.9 0.7 0.8 1.0 1.0 1.5 0.7 0.8 0.6 0.8 1.1 1.0 1.9 1.1 1.1 1.4
1.3 1.5 1.5 1.6 1.6 1.7 1.2 1.1 0.8 1.7 1.4 0.8 1.6 1.1 1.2 1.0
1.9 1.3 1.4 1.2 1.5 1.8 1.1 1.0 0.9 1.1 1.8 2.4 3.0 2.7 2.7 3.6
1.2 0.8 1.0 1.3 1.6 2.3 1.1 1.0 0.9 1.6 1.8 2.4 3.1 1.1 0.8 1.3

Na+ 0.16 0.049 0.079 0.18 0.071 0.058 0.18 0.089 0.056 0.045 0.078 0.0056 0.018 0.014 0.16 0.035
0.18 0.18 0.15 0.19 0.094 0.091 0.19 0.25 0.079 0.046 0.037 0.012 0.027 0.071 0.18 0.070

0.048 0.048 0.069 0.046 0.024 0.025 0.056 0.065 0.021 0.017 0.012 0.0031 0.0089 0.020 0.059 0.041
0.084 0.036 0.061 0.050 0.030 0.037 0.047 0.040 0.033 0.0066 0.011 0.0081 0.032 0.031 0.049 0.054
0.19 0.071 0.087 0.17 0.063 0.049 0.12 0.091 0.029 0.0089 0.019 0.019 0.026 0.080 0.17 0.19

NH4+ 0.54 0.38 0.78 0.88 0.59 0.48 0.87 0.78 0.81 0.66 1.0 0.49 0.32 0.14 0.31 0.18
1.1 1.0 1.1 1.2 0.77 0.67 1.1 1.2 0.88 0.75 0.73 0.39 1.3 2.0 2.2 1.4
1.6 2.4 2.8 1.9 1.2 1.1 2.1 2.0 1.2 2.1 2.2 0.24 0.99 1.3 1.5 1.7
1.7 1.9 2.0 1.5 1.2 1.1 1.6 1.6 1.3 0.86 1.1 1.7 1.4 1.8 2.0 2.4
1.0 0.91 1.2 1.3 1.4 2.0 1.0 0.89 1.9 2.0 2.2 1.6 1.6 1.1 0.96 1.1

K+ 0.031 0.027 0.034 0.086 0.039 0.052 0.084 0.041 0.040 0.053 0.076 0.039 0.047 0.066 0.081 0.026
0.034 0.067 0.033 0.062 0.038 0.088 0.037 0.093 0.032 0.041 0.033 0.037 0.059 0.049 0.046 0.036
0.091 0.11 0.13 0.17 0.095 0.10 0.12 0.12 0.069 0.15 0.10 0.040 0.056 0.060 0.057 0.065
0.11 0.061 0.064 0.063 0.058 0.095 0.060 0.060 0.048 0.041 0.057 0.056 0.072 0.074 0.077 0.11

0.052 0.049 0.077 0.12 0.083 0.11 0.088 0.071 0.052 0.052 0.071 0.069 0.059 0.056 0.054 0.074

Mg2+ 0.038 0.029 0.031 0.033 0.029 0.028 0.038 0.032 0.030 0.029 0.042 0.028 0.028 0.028 0.036 0.029
0.042 0.040 0.036 0.034 0.032 0.032 0.034 0.041 0.030 0.028 0.029 0.029 0.030 0.030 0.035 0.030
0.028 0.028 0.027 0.027 0.022 0.021 0.025 0.025 0.020 0.024 0.026 0.019 0.020 0.020 0.024 0.022
0.038 0.034 0.031 0.030 0.029 0.028 0.030 0.030 0.029 0.026 0.029 0.030 0.030 0.030 0.030 0.032
0.038 0.030 0.034 0.035 0.031 0.031 0.035 0.034 0.029 0.028 0.031 0.029 0.030 0.030 0.032 0.036

Ca2+ 0.028 0.012 0.063 0.049 0.028 0.019 0.070 0.062 0.054 0.027 0.084 0.018 0.020 <0.012 0.15 0.041
0.043 0.071 0.060 0.054 0.033 0.034 0.048 0.066 0.037 0.026 0.025 0.012 0.022 0.017 0.039 0.022
0.047 0.067 0.052 0.057 0.032 0.023 0.048 0.046 0.020 0.028 0.030 0.041 0.018 0.010 0.040 0.017
0.095 0.044 0.047 0.059 0.041 0.024 0.035 0.064 0.024 0.017 <0.012 0.028 0.036 0.021 0.040 0.048
0.043 0.023 0.083 0.11 0.036 0.090 0.066 0.052 0.036 0.027 0.029 0.027 0.036 0.028 0.029 0.035

Cl- <0.0036 <0.0036 0.025 0.036 0.011 0.0091 0.045 0.023 0.0049 0.021 0.0083 <0.0036 <0.0036 0.011 0.12 <0.0036
<0.0036 0.053 <0.0036 0.0093 <0.0036 0.0070 0.0085 0.040 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036
0.0030 0.030 0.071 0.0039 <0.0024 <0.0024 0.0051 0.010 0.016 0.028 0.081 <0.0024 <0.0024 <0.0024 0.012 <0.0024
<0.0036 <0.0036 0.0051 0.013 <0.0036 <0.0036 <0.0036 0.0090 <0.0036 <0.0036 <0.0036 <0.0036 0.028 <0.0036 <0.0036 <0.0036
<0.0036 0.0095 0.011 0.0092 <0.0036 0.011 0.017 0.011 <0.0036 <0.0036 0.015 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036

NO3- 0.10 0.032 0.065 0.12 0.060 0.055 0.084 0.052 0.057 0.10 1.1 0.12 0.069 0.10 0.34 0.036
0.063 0.19 0.19 0.12 0.088 0.067 0.059 0.17 0.17 0.090 0.47 0.057 0.063 0.051 0.073 0.084
0.085 1.5 1.7 0.10 0.078 0.049 0.049 0.058 0.30 2.0 4.7 0.045 0.047 0.035 0.062 0.043
0.090 0.17 0.21 0.081 0.069 0.058 0.032 0.051 0.073 0.037 0.31 0.068 0.21 0.10 0.13 0.23
0.055 0.035 0.087 0.11 0.062 0.075 0.058 0.049 0.18 0.38 1.9 0.22 0.056 0.029 0.059 0.082

SO42- 1.8 1.2 2.5 2.5 1.8 1.5 2.6 2.4 2.4 1.8 2.3 1.2 0.97 0.70 1.4 0.95
3.1 2.6 3.1 3.5 2.2 1.9 3.0 3.5 2.5 2.0 1.6 1.1 3.2 5.3 6.4 3.5
4.3 5.5 6.3 5.4 3.1 2.7 6.4 5.8 2.7 3.9 1.9 0.65 2.4 3.6 4.4 4.8
4.5 4.9 5.1 3.9 2.9 2.5 4.1 4.1 2.9 2.2 2.6 4.4 3.3 4.5 5.3 6.6
2.8 2.6 3.2 4.0 3.7 5.2 2.9 2.8 4.8 4.7 4.2 3.8 3.9 2.8 2.7 3.3

Na 215 103 138 241 98 <55 228 169 117 80 <55 <55 64 <55 114 85
261 176 224 264 188 148 273 301 167 148 70 <55 <55 118 265 154
100 84 114 85 <55 <55 129 96 <55 56 <55 <55 <55 56 87 71
156 65 110 82 78 90 98 113 115 78 <55 <55 67 70 123 126
243 122 147 247 140 128 231 154 82 63 64 <55 65 155 267 224

Mg 32 13 31 28 17 7.3 39 27 22 20 26 8.4 19 <7.0 16 16
43 47 43 34 27 25 37 46 26 28 13 12 18 18 34 24
21 18 19 27 15 13 29 25 13 20 8.7 <7.0 10 8.6 18 15
37 14 18 23 20 21 18 37 19 16 8.2 11 8.9 18 31 33
41 19 34 37 27 27 46 35 16 18 13 8.0 20 26 36 39
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Al <61 <61 <61 <61 <61 <61 61 67 <61 72 149 <61 85 <61 <61 <61
76 <61 <61 <61 70 79 63 68 80 116 <61 <61 65 <61 73 <61
79 <61 <61 <61 <61 <61 91 <61 <61 <61 <61 <61 <61 <61 <61 <61

132 <61 <61 <61 61 79 65 93 80 83 <61 <61 <61 <61 112 83
71 <61 <61 86 86 97 122 73 67 68 <61 <61 65 62 82 <61

K <31 <31 38 106 <31 <31 98 60 43 52 32 47 70 72 63 45
48 40 53 82 49 81 53 82 50 69 42 52 63 64 86 61

108 124 129 166 110 110 144 122 80 165 109 42 67 78 89 83
136 59 69 70 75 117 56 94 74 66 62 71 73 103 137 153

60 55 94 154 112 147 141 91 69 74 101 92 80 92 107 97

Ca 24 8.9 66 38 18 8.6 55 34 30 25 17 6.9 20 <4.5 68 41
32 41 76 45 21 19 38 62 34 27 16 12 19 32 37 23
31 20 33 43 13 11 40 34 11 15 6.7 6.1 10 15 30 13
60 27 26 46 35 24 32 77 20 21 14 14 5.5 30 46 47
38 21 71 74 40 29 91 58 19 26 22 10 30 37 30 32

Sc 0.0087 <0.0022 0.0056 0.0089 <0.0022 <0.0022 0.0087 0.012 0.010 0.016 0.031 0.0053 0.014 <0.0022 0.0027 <0.0022
0.013 0.024 0.0047 0.0086 0.0037 0.0036 0.017 0.014 0.0088 0.031 <0.0022 0.0026 <0.0022 <0.0022 <0.0022 <0.0022

0.0087 <0.0022 0.0046 0.010 <0.0022 0.0038 0.019 0.0080 0.0048 0.0080 <0.0022 0.0088 0.0081 <0.0022 0.0051 0.0058
0.018 <0.0022 <0.0022 <0.0022 <0.0022 0.016 0.014 0.0066 <0.0022 0.013 0.017 <0.0022 <0.0022 <0.0022 0.024 0.015
0.012 <0.0022 0.0054 0.0088 0.010 0.0085 0.035 <0.0022 <0.0022 0.017 0.010 0.013 0.0063 <0.0022 0.011 0.015

Ti 82 <11 <11 <11 490 <11 481 279 <11 <11 <11 <11 <11 <11 <11 <11
80 <11 <11 <11 498 <11 420 <11 <11 <11 <11 <11 <11 <11 <11 <11
49 <11 <11 <11 176 <11 277 <11 <11 <11 <11 <11 <11 <11 <11 <11
84 <11 <11 478 195 <11 422 <11 <11 <11 <11 <11 <11 <11 <11 13
83 <11 <11 493 <11 <11 416 <11 <11 <11 <11 <11 <11 <11 <11 <11

V 9.4 6.4 24 26 6.0 3.2 7.0 2.2 2.0 2.0 0.35 0.12 0.50 1.2 1.1 3.0
12 6.0 17 16 3.3 2.6 5.1 3.2 3.4 3.7 1.5 0.41 2.9 12 11 7.6

4.8 10 7.0 2.3 1.4 1.1 3.6 2.7 1.6 1.5 0.58 0.16 2.0 3.5 3.4 3.8
6.1 16 5.7 1.5 1.3 1.5 2.2 2.2 1.6 0.8 0.94 0.86 1.3 4.1 4.6 5.9
12 7.5 22 17 5.6 4.3 5.2 3.8 3.3 1.9 3.4 1.2 4.7 6.7 5.4 6.3

Cr <1.0 <1.0 2.5 1.3 <1.0 <1.0 3.8 1.2 <1.0 1.5 1.4 <1.0 <1.0 <1.0 <1.0 3.5
1.2 1.0 2.7 2.0 1.5 1.1 <1.0 1.6 1.0 1.2 <1.0 <1.0 <1.0 1.4 <1.0 2.2
1.8 1.7 2.3 1.4 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.1
2.3 1.9 2.3 1.0 <1.0 <1.0 <1.0 6.6 <1.0 <1.0 <1.0 <1.0 <1.0 1.6 1.8 2.0
1.4 <1.0 2.0 2.6 1.6 1.4 2.4 21 1.2 <1.0 1.1 <1.0 <1.0 2.1 <1.0 3.1

Mn 1.7 1.1 14 7.2 1.7 2.4 8.5 3.6 3.4 4.4 2.4 2.0 2.3 2.7 1.1 4.9
2.4 3.5 11 4.4 2.0 2.6 3.7 7.7 2.9 3.4 2.5 1.7 1.6 2.6 2.7 9.2
5.7 5.0 5.8 6.3 3.1 2.2 3.7 7.2 1.1 2.8 2.4 1.8 1.9 2.3 3.1 4.6
12 5.4 7.0 4.6 3.4 3.3 3.2 13 1.7 2.0 2.7 3.1 2.0 3.8 4.9 9.5
4.7 3.8 14 24 8.2 8.0 9.2 16 3.2 2.1 6.3 4.9 2.9 3.1 2.8 12

Fe <56 <56 356 127 57 <56 310 75 74 81 106 <56 83 <56 <56 <56
62 95 258 68 58 <56 106 137 76 59 <56 <56 <56 <56 <56 85

127 133 115 148 70 <56 134 134 <56 <56 <56 <56 <56 <56 70 69
211 159 100 87 61 <56 71 232 <56 <56 <56 <56 <56 58 114 123
108 72 356 195 145 137 229 186 97 62 91 <56 66 <56 56 109

Co <0.040 <0.040 0.048 0.060 <0.040 <0.040 0.10 0.046 2.33 0.41 <0.040 <0.040 0.11 0.35 <0.040 <0.040
<0.040 <0.040 0.15 0.066 <0.040 <0.040 0.16 0.18 0.053 0.047 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040
<0.040 <0.040 0.069 0.070 <0.040 <0.040 0.083 0.046 <0.040 0.068 <0.040 <0.040 <0.040 0.045 <0.040 <0.040
<0.040 <0.040 0.15 0.81 <0.040 <0.040 <0.040 0.40 <0.040 <0.040 <0.040 <0.040 0.11 0.092 0.18 0.065
<0.040 <0.040 0.092 0.060 0.15 2.3 <0.040 0.51 <0.040 0.73 <0.040 <0.040 <0.040 0.11 <0.040 0.14

Ni 4.0 2.9 8.4 8.7 1.9 0.8 3.7 1.9 0.8 3.8 <0.74 <0.74 <0.74 <0.74 1.2 1.0
4.1 3.0 6.3 6.8 1.3 1.5 2.9 2.7 1.7 2.4 <0.74 1.9 1.0 4.2 6.2 2.6
2.0 4.8 2.8 2.1 <0.74 <0.74 2.0 2.2 <0.74 1.7 1.1 <0.74 <0.74 1.3 2.3 1.8
2.7 4.7 2.5 1.1 <0.74 1.1 1.3 3.6 0.8 1.0 <0.74 <0.74 <0.74 6.8 2.1 5.6
4.0 2.6 7.6 6.9 2.4 3.1 3.1 6.0 1.2 1.5 1.2 <0.74 1.8 3.0 2.2 1.5

Cu 2.5 1.7 4.4 2.4 2.7 2.6 2.2 3.4 2.6 3.2 2.5 2.0 2.8 1.8 2.5 1.8
2.4 1.8 4.1 4.5 3.1 2.5 1.9 4.8 1.6 2.0 3.8 2.8 2.6 2.3 2.4 3.1
4.1 3.9 3.8 5.4 6.2 3.0 3.7 3.5 2.8 5.1 3.4 2.6 3.3 6.2 3.2 2.9
9.2 4.0 4.5 5.5 5.4 4.6 2.5 6.1 7.0 5.1 2.5 3.9 3.0 9.5 25 36
7.4 2.5 10 4.3 5.3 4.6 4.5 4.9 3.8 2.4 3.0 4.3 2.8 1.6 3.7 3.8

Zn <26 <26 32 31 <26 <26 56 82 34 44 38 29 <26 31 27 35
26 <26 39 <26 41 47 46 75 53 47 27 <26 28 35 52 27
37 67 34 38 43 40 46 34 <26 41 34 <26 <26 <26 28 <26
51 37 42 53 58 64 40 61 75 47 <26 <26 <26 43 53 39
<26 30 29 68 63 87 62 50 64 40 53 39 39 34 50 <26

As 0.15 0.14 0.42 0.35 0.17 0.21 0.34 0.26 0.25 0.38 0.073 0.24 0.17 0.11 0.15 0.14
0.28 0.22 0.47 0.41 0.35 0.55 0.32 0.32 0.74 0.30 0.31 0.19 0.24 0.47 0.45 0.42
0.62 0.52 0.55 0.75 0.78 0.68 0.64 0.33 1.4 1.3 0.52 0.17 0.30 0.45 0.41 0.33
0.88 0.95 1.2 1.8 1.3 1.4 0.78 1.1 5.0 0.79 0.70 0.45 0.37 0.55 0.60 0.64
0.26 0.19 0.43 0.53 0.75 0.74 0.47 0.37 0.41 0.46 0.38 0.54 0.31 0.35 0.28 0.32

Se 0.16 0.10 0.25 0.60 0.18 0.41 0.74 0.27 0.43 0.43 0.17 0.15 0.10 0.06 0.09 0.11
0.42 0.38 0.34 0.47 0.41 0.73 0.75 0.73 0.42 0.33 0.63 0.16 0.22 0.57 0.56 0.41

1.8 1.5 1.1 1.1 0.65 0.54 0.81 0.88 0.61 0.52 0.54 0.13 0.35 0.49 0.60 0.56
1.2 0.99 0.76 0.84 0.55 0.61 0.46 1.7 1.4 0.27 0.69 0.37 0.38 0.61 0.80 1.1

0.50 0.44 0.60 0.89 0.83 0.91 0.78 0.39 0.72 0.37 0.59 0.47 0.39 0.28 0.25 0.33
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Br 3.6 1.1 1.1 1.1 <0.21 <0.21 <0.21 1.0 <0.21 0.74 <0.21 1.0 <0.21 <0.21 <0.21 <0.21
1.8 <0.21 1.5 <0.21 1.1 <0.21 <0.21 <0.21 0.68 <0.21 1.2 <0.21 <0.21 <0.21 2.2 <0.21
1.1 0.78 0.66 4.4 <0.21 1.6 <0.21 <0.21 <0.21 2.6 2.1 0.72 <0.21 <0.21 <0.21 1.9
3.3 0.80 0.74 <0.21 2.9 <0.21 1.1 <0.21 <0.21 <0.21 3.3 0.9 2.1 <0.21 <0.21 0.84

0.90 1.0 1.0 <0.21 <0.21 4.2 <0.21 1.1 <0.21 <0.21 1.2 3.5 <0.21 1.3 <0.21 <0.21

Rb 0.059 0.035 0.072 0.30 0.050 0.084 0.48 0.071 0.12 0.13 0.094 0.090 0.12 0.13 0.088 0.093
0.086 0.085 0.091 0.19 0.080 0.11 0.12 0.26 0.11 0.11 0.090 0.067 0.10 0.11 0.14 0.091

0.23 0.24 0.23 0.25 0.16 0.15 0.21 0.23 0.10 0.17 0.11 0.048 0.085 0.094 0.15 0.10
0.30 0.20 0.14 0.13 0.11 0.17 0.11 0.37 0.11 0.12 0.10 0.10 0.13 0.16 0.25 0.23
0.12 0.090 0.16 0.44 0.20 0.25 0.24 0.15 0.16 0.14 0.16 0.20 0.13 0.11 0.17 0.12

Sr 0.90 0.92 1.1 1.8 1.7 0.46 0.89 1.1 1.0 0.91 0.82 0.46 0.59 <0.30 0.93 0.35
1.2 1.3 1.6 2.0 1.3 1.2 1.1 1.1 1.1 1.5 0.95 0.69 0.78 0.56 0.86 0.52
1.8 3.3 2.7 3.2 1.7 1.1 2.4 1.7 0.97 2.4 1.4 0.50 0.80 0.70 0.75 0.85
2.5 4.6 2.2 2.0 1.7 1.7 1.1 1.2 1.4 1.3 0.54 0.83 0.47 0.82 1.4 1.6
1.8 1.7 1.9 1.9 2.4 1.9 2.0 1.4 1.1 1.1 0.85 0.60 0.87 0.94 0.99 1.1

Mo <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 4.0 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9
<3.9 <3.9 <3.9 <3.9 <3.9 4.0 <3.9 <3.9 <3.9 5.7 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9
<3.9 <3.9 <3.9 <3.9 <3.9 3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9
<3.9 <3.9 <3.9 <3.9 <3.9 4.3 <3.9 4.2 4.5 5.7 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9
<3.9 <3.9 <3.9 <3.9 5.5 4.8 <3.9 <3.9 <3.9 4.3 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9

Ag <0.16 0.84 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.33 <0.16 <0.16 <0.16 <0.16
<0.16 <0.16 <0.16 <0.16 <0.16 0.46 <0.16 0.22 <0.16 <0.16 3.8 <0.16 <0.16 <0.16 <0.16 <0.16
<0.16 0.36 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.21 0.16 <0.16 <0.16 0.85 <0.16
0.24 <0.16 <0.16 0.49 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16

<0.16 0.18 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 2.2 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16

Cd 0.17 0.035 0.038 0.13 0.035 0.13 0.13 0.18 0.075 0.12 0.022 0.069 0.061 0.040 0.034 0.072
0.045 0.078 0.083 0.12 0.11 0.16 0.22 0.12 0.41 0.065 0.10 0.055 0.068 0.065 0.10 0.19

0.20 0.23 0.25 0.68 0.40 0.37 0.39 0.21 0.67 0.55 0.20 0.063 0.087 0.11 0.11 0.13
0.35 0.41 0.66 0.77 0.50 0.51 0.29 0.34 1.93 0.19 0.22 0.090 0.15 0.16 0.20 0.21

0.071 0.071 0.12 0.17 0.23 0.32 0.23 0.21 0.17 0.13 0.18 0.22 0.12 0.080 0.087 0.13

Sb 0.25 0.17 0.45 0.77 0.53 0.79 0.58 1.6 0.59 0.61 1.3 0.63 0.46 0.13 0.40 0.28
0.29 0.22 0.57 0.51 0.58 1.6 0.52 0.44 0.53 0.70 1.0 0.55 1.2 0.65 0.65 0.96

1.3 1.1 1.4 1.5 1.5 3.0 1.3 0.97 0.77 2.6 2.2 0.73 0.98 2.1 1.8 0.86
1.6 0.76 1.1 1.4 1.3 1.5 1.0 3.9 0.77 0.47 1.2 0.67 0.77 1.0 1.5 3.1

0.53 0.22 0.64 1.1 1.3 2.5 1.2 0.89 0.71 0.62 1.5 3.0 0.98 0.55 0.58 1.5

Cs 0.0044 0.0027 0.0046 0.023 0.0051 0.0081 0.079 0.0047 0.013 0.012 0.0076 0.010 0.0077 0.0046 0.0033 0.0048
0.0062 0.010 0.0056 0.015 0.0070 0.0061 0.014 0.028 0.010 0.0076 0.010 0.0057 0.0055 0.0078 0.012 0.010

0.033 0.035 0.028 0.031 0.012 0.0075 0.022 0.027 0.0059 0.0079 0.0089 0.0029 0.0067 0.0089 0.015 0.014
0.048 0.033 0.017 0.012 0.0068 0.0092 0.0092 0.072 0.0051 0.0038 0.010 0.007 0.0075 0.010 0.018 0.019
0.021 0.011 0.022 0.0899 0.051 0.035 0.024 0.0063 0.016 0.0068 0.029 0.021 0.0085 0.0053 0.0077 0.0078

Ba 27 <24 27 28 <24 <24 <24 30 25 <24 26 <24 <24 <24 <24 <24
30 <24 <24 30 34 26 28 29 36 48 <24 24 <24 <24 31 <24
28 <24 <24 <24 <24 <24 36 <24 <24 <24 <24 <24 <24 <24 <24 <24
33 <24 <24 <24 27 30 32 34 40 46 <24 <24 <24 <24 27 <24
26 29 27 30 48 38 37 28 33 31 28 <24 <24 27 31 <24

La 0.22 0.046 0.068 0.11 0.10 0.031 0.21 1.8 0.054 0.077 0.065 <0.025 0.029 <0.025 <0.025 0.20
0.10 0.035 0.073 0.13 0.074 0.072 0.13 2.9 0.064 0.094 0.025 0.25 0.026 0.072 0.12 0.063
0.29 0.25 0.36 0.79 0.070 0.081 0.32 0.30 0.061 0.10 0.057 <0.025 0.051 0.073 0.10 0.074
0.42 0.14 0.23 0.72 0.11 0.070 0.13 0.25 0.044 0.055 0.045 0.027 <0.025 0.069 0.11 0.14
0.22 0.063 0.12 0.15 0.21 0.24 0.14 0.90 0.16 0.077 0.11 0.027 0.083 0.050 0.079 0.088

Sm <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 0.016 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011
<0.011 <0.011 0.015 <0.011 <0.011 <0.011 <0.011 0.024 <0.011 0.022 <0.011 <0.011 <0.011 <0.011 0.012 <0.011
<0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011
0.019 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 0.012 <0.011 0.018 <0.011 <0.011 <0.011 <0.011 0.012 <0.011

<0.011 <0.011 <0.011 0.014 0.011 <0.011 0.017 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011

Eu 0.0098 0.0064 0.0093 0.0099 0.0056 <0.0028 0.0071 0.0056 0.0046 0.0038 0.0054 <0.0028 0.0037 <0.0028 <0.0028 <0.0028
0.012 0.0074 0.0081 0.010 0.0091 0.0079 0.0091 0.0054 0.0070 0.0091 <0.0028 <0.0028 0.0029 <0.0028 0.0044 <0.0028

0.0098 0.0066 0.0057 0.0067 0.0030 0.0041 0.0073 0.0054 <0.0028 0.0051 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028
0.010 0.0043 0.0055 0.0068 0.0087 0.0093 0.0069 0.0073 0.0051 0.0095 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 0.0035

0.0108 0.0081 0.0068 0.0060 0.013 0.0078 0.0085 0.0043 0.0038 0.0048 0.0050 <0.0028 0.0045 0.0043 0.0044 <0.0028

Au 0.0024 0.0020 0.0018 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 0.0032 <0.0016 0.0020 <0.0016 <0.0016 0.0050 <0.0016
0.0022 <0.0016 0.0030 <0.0016 0.0027 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 0.0022 0.0020 <0.0016 <0.0016 <0.0016
<0.0016 0.0026 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 0.0016 <0.0016 <0.0016 <0.0016 0.0018 <0.0016
0.0019 <0.0016 <0.0016 0.0020 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 0.0021 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016
0.0018 0.0036 <0.0016 <0.0016 <0.0016 <0.0016 0.0017 <0.0016 0.0025 <0.0016 0.0017 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016

Pb <0.12 <0.12 0.76 2.8 <0.12 1.4 4.4 7.2 6.1 2.8 0.93 1.4 1.4 <0.12 <0.12 0.61
0.19 3.1 1.5 1.0 0.92 2.1 2.5 3.6 2.2 1.1 1.8 0.91 0.69 1.0 1.9 1.4

4.6 5.9 6.2 5.8 5.2 4.5 4.1 4.2 3.4 5.3 3.6 1.2 1.5 2.2 2.4 1.9
5.7 5.4 5.6 4.1 4.6 4.8 1.5 8.6 7.3 0.95 2.4 1.5 1.3 2.4 3.6 3.7
1.7 0.68 2.6 3.8 4.7 8.3 5.4 3.8 2.1 1.1 3.4 39 1.4 0.55 1.0 1.0
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4-1-3 22            3  ng/ m3  

PM2.5 15.1 13.4 17.3 13.6 19.4 16.7 18.3 19.7 12.0 17.3 16.9 15.2 20.2 16.8 20.7 23.9
2.3 1.4 4.9 11.1 5.8 5.7 3.1 5.5 3.0 9.0 11.6 7.3 3.9 1.7 6.4 4.7

18.7 18.4 23.2 25.1 24.4 23.2 24.6 25.2 19.0 16.9 22.3 19.0 21.1 21.1 29.0 28.4
3.7 4.8 5.4 7.2 8.4 9.1 4.4 6.2 5.3 11.1 12.3 15.1 8.2 4.3 13.1 5.1
1.6 1.7 4.7 8.3 5.3 7.3 5.9 5.6 4.3 9.0 11.2 8.9 4.0 0.7 8.1 4.2
5.5 4.2 7.2 10.3 9.8 11.7 7.3 7.8 7.5 15.0 17.2 14.6 9.3 5.0 10.5 5.8

OC 2.0 1.3 1.9 2.6 4.4 4.7 2.3 2.2 2.6 5.6 4.5 3.5 4.0 2.0 3.8 3.1
0.4 0.3 0.7 1.1 1.3 1.8 1.1 1.1 0.9 3.1 3.5 2.5 2.4 1.0 3.3 2.0
1.3 1.2 1.6 1.8 2.7 3.3 2.5 2.0 2.0 3.1 3.9 2.1 3.6 2.0 5.7 3.4
0.5 0.2 0.8 0.9 1.7 1.9 1.2 1.5 1.3 3.1 2.4 2.1 2.6 0.9 5.2 1.9
0.6 0.3 0.9 1.4 2.0 2.4 1.6 1.5 1.1 3.1 3.9 3.7 2.5 1.4 5.0 2.0
0.7 0.7 0.9 1.6 2.0 2.2 1.9 2.1 1.9 3.8 3.7 3.5 3.0 1.6 4.9 2.2

EC 1.0 0.8 1.3 2.2 1.9 1.9 1.9 1.7 1.9 2.0 2.0 1.8 2.1 1.3 1.4 1.2
0.1 0.2 0.6 1.2 0.7 0.8 0.7 0.6 0.6 1.4 1.4 1.1 1.0 0.6 0.6 0.5
0.9 0.9 1.9 2.2 1.9 2.1 1.5 1.3 1.4 1.4 1.9 1.4 1.8 1.5 1.5 1.6
0.3 0.2 0.8 1.2 0.6 1.0 0.5 0.8 0.7 1.5 1.2 1.6 1.1 0.5 1.1 0.8
0.2 0.2 0.8 1.3 0.6 1.1 0.7 0.7 0.6 1.1 1.7 1.0 0.8 0.4 1.1 0.6
0.3 0.3 0.8 1.2 0.8 1.0 0.7 1.0 0.8 1.5 1.5 1.4 0.9 0.5 0.9 0.7

WSOC 2.0 1.4 1.7 1.9 3.6 3.4 1.4 1.6 2.0 3.8 3.9 3.6 4.4 2.3 2.2 2.0
0.2 <0.11 0.3 0.3 0.6 1.0 0.3 0.4 0.2 1.5 2.5 1.8 1.0 0.3 0.5 0.5
1.5 1.3 1.3 1.5 2.0 2.9 1.4 1.6 2.0 2.5 4.0 2.8 3.2 2.1 2.5 2.5
0.1 <0.11 0.2 0.3 0.5 1.2 0.4 0.3 0.4 1.3 1.9 2.3 1.6 0.3 0.7 0.8
0.2 <0.11 0.3 0.3 0.7 1.1 0.3 0.4 0.4 1.5 2.4 3.1 1.4 0.4 0.4 0.6
0.5 0.6 0.8 0.9 1.1 1.6 0.9 1.4 1.3 2.7 3.3 3.4 2.2 1.2 1.5 1.2

Na+ 0.18 0.15 0.19 0.24 0.092 0.056 0.25 0.25 0.11 0.049 0.059 0.035 0.089 0.16 0.27 0.19
0.12 0.22 0.20 0.26 0.16 0.096 0.22 0.19 0.13 0.13 0.084 0.041 0.024 0.11 0.34 0.37
0.40 0.41 0.37 0.51 0.40 0.29 0.53 0.41 0.24 0.12 0.15 0.10 0.13 0.35 0.33 0.26
0.18 0.27 0.26 0.35 0.28 0.21 0.35 0.39 0.13 0.22 0.23 0.08 0.095 0.27 0.33 0.26
0.20 0.23 0.28 0.32 0.22 0.21 0.22 0.28 0.11 0.21 0.21 0.061 0.12 0.24 0.23 0.27
0.18 0.19 0.18 0.25 0.16 0.16 0.26 0.30 0.17 0.15 0.16 0.093 0.10 0.17 0.19 0.15

NH4+ 2.3 2.3 2.8 3.1 2.3 1.6 3.2 2.9 1.8 1.8 1.8 1.8 3.0 2.8 3.0 3.1
0.22 0.26 0.39 0.35 0.30 0.54 0.61 0.42 0.47 0.76 1.0 0.81 0.58 0.25 0.27 0.12
2.8 3.0 3.0 4.0 3.1 2.8 3.9 3.8 3.1 2.4 2.7 3.0 2.6 3.5 3.9 3.8

0.53 0.87 0.72 1.0 1.2 1.0 0.78 0.62 0.9 1.4 1.9 2.4 1.4 0.90 0.99 1.4
0.070 0.22 0.37 0.71 0.19 0.25 0.71 0.53 0.59 0.81 0.67 0.50 0.4 0.10 0.17 0.08

0.76 0.43 0.41 0.68 0.84 1.0 0.75 0.58 0.72 1.2 1.7 1.3 0.86 0.51 0.41 0.45
K+ 0.057 0.053 0.082 0.11 0.087 0.087 0.091 0.059 0.062 0.093 0.11 0.090 0.13 0.082 0.060 0.073

0.028 0.026 0.039 0.034 0.025 0.040 0.038 0.037 0.030 0.050 0.079 0.23 0.058 0.026 0.034 0.035
0.14 0.17 0.17 0.17 0.51 0.22 0.29 0.19 0.19 0.14 0.20 0.26 0.096 0.17 0.23 0.25

0.037 0.034 0.062 0.040 0.037 0.063 0.035 0.048 0.051 0.069 0.098 0.12 0.069 0.035 0.041 0.083
0.039 0.022 0.033 0.066 0.037 0.070 0.22 0.043 0.052 0.061 0.090 0.10 0.042 0.032 0.032 0.057
0.060 0.039 0.045 0.084 0.14 0.19 0.088 0.12 0.15 0.22 0.19 0.18 0.33 0.090 0.052 0.15

Mg2+ 0.079 0.062 0.069 0.064 0.059 0.057 0.068 0.086 0.054 0.059 0.055 0.053 0.055 0.056 0.056 0.056
0.056 0.059 0.058 0.063 0.055 0.053 0.059 0.065 0.052 0.056 0.054 0.061 0.051 0.051 0.057 0.062
0.098 0.082 0.070 0.076 0.092 0.060 0.094 0.07 0.051 0.045 0.050 0.051 0.043 0.066 0.058 0.060
0.059 0.060 0.065 0.065 0.065 0.058 0.066 0.073 0.055 0.060 0.059 0.054 0.055 0.058 0.064 0.062
0.061 0.058 0.066 0.062 0.061 0.058 0.070 0.064 0.053 0.061 0.059 0.054 0.053 0.057 0.057 0.061
0.045 0.044 0.046 0.046 0.052 0.051 0.053 0.061 0.044 0.051 0.049 0.041 0.047 0.043 0.042 0.045

Ca2+ 0.27 0.093 0.26 0.34 0.17 0.12 0.16 0.29 0.087 0.12 0.11 0.078 0.085 0.22 0.093 0.45
0.059 0.056 0.12 0.21 0.097 0.088 0.092 0.24 0.070 0.099 0.093 0.062 0.044 0.051 0.052 0.26

0.15 0.13 0.23 0.15 0.15 0.091 0.11 0.21 0.079 0.070 0.095 0.080 0.079 0.12 0.10 0.17
0.049 0.0042 0.17 0.11 0.11 0.076 0.058 0.14 0.07 0.065 0.12 0.17 0.053 0.043 0.066 0.10
0.046 0.042 0.20 0.18 0.091 0.076 0.09 0.12 0.079 0.087 0.094 0.052 0.069 0.041 <0.0084 0.058
0.036 0.056 0.22 0.17 0.13 0.085 0.081 0.16 0.071 0.092 0.11 0.084 0.067 0.050 0.042 0.065

Cl- 0.017 0.015 <0.0076 0.030 0.012 <0.0076 0.0094 0.031 0.013 <0.0076 0.0085 <0.0076 0.010 0.011 0.022 0.015
0.057 0.041 0.075 0.13 0.13 <0.0076 0.021 0.073 0.021 0.0095 0.014 <0.0076 <0.0076 <0.0076 0.078 0.056

<0.0051 0.0073 0.026 0.015 0.011 0.0054 <0.0051 0.0209 0.023 <0.0051 0.0064 0.0058 0.0069 0.0052 0.0065 0.0080
0.048 0.021 0.036 0.066 0.022 0.015 0.073 0.14 0.018 0.027 0.020 <0.0076 <0.0076 <0.0076 0.080 0.019
0.047 0.012 0.072 0.11 0.063 0.034 0.132 0.076 0.030 0.037 0.022 <0.0076 0.011 0.018 0.11 0.053
0.015 0.02 0.023 0.036 <0.0051 <0.0051 0.010 0.031 0.018 0.0060 0.023 0.024 0.0074 0.012 0.012 0.0093

NO3- 0.10 0.11 0.088 0.21 0.29 0.21 0.13 0.12 0.15 0.21 0.24 0.12 0.17 0.099 0.13 0.10
0.044 0.061 0.055 0.12 0.10 0.11 0.087 0.10 0.083 0.13 0.22 0.12 0.063 0.061 0.11 0.16
0.096 0.13 0.24 0.11 0.18 0.13 0.094 0.087 0.24 0.31 0.49 0.19 0.089 0.20 0.11 0.14
0.027 0.045 0.082 0.12 0.12 0.13 0.17 0.17 0.06 0.12 0.22 0.18 0.098 0.087 0.13 0.13

0.10 0.049 0.14 0.22 0.27 0.34 0.14 0.14 0.10 0.22 0.38 0.15 0.14 0.13 0.23 0.23
0.061 0.056 0.061 0.12 0.077 0.077 0.045 0.066 0.11 0.11 0.25 0.17 0.11 0.11 0.14 0.055

SO42- 6.7 6.9 8.2 9.1 6.6 4.0 9.5 8.5 4.9 4.6 4.4 4.8 8.2 8.3 8.9 9.1
1.0 1.3 1.7 1.7 1.3 1.6 2.1 1.9 1.5 2.2 2.5 2.3 1.6 0.97 1.5 1.5
9.5 10 9.9 12 11 8.8 13 12 9.1 6.7 7.2 8.8 7.6 11 12 11.6
2.0 3.0 2.9 3.3 3.9 3.1 2.7 2.5 3.0 4.1 5.2 6.6 3.9 3.0 3.2 4.3

0.88 1.2 2.1 2.6 0.96 1.0 2.7 2.0 2.0 2.5 1.8 1.3 1.4 0.82 0.81 0.80
2.5 1.5 1.9 2.5 2.8 3.1 2.5 2.3 2.3 3.5 4.8 3.6 2.8 1.7 1.5 1.7

Na 282 139 218 245 101 75 233 222 96 50 65 59 128 172 243 266
235 202 205 350 200 114 186 158 114 116 89 46 46 138 313 305
359 365 349 402 367 145 474 389 195 101 130 87 127 266 296 280
344 292 269 319 256 392 342 349 193 193 179 97 94 223 274 188
321 231 274 332 238 192 255 227 148 147 186 65 122 202 213 255
205 194 210 272 170 154 248 228 121 148 142 61 84 147 171 138

Mg 78 <10 46 38 51 14 42 60 <10 27 <10 15 43 47 25 85
53 42 39 88 33 12 17 75 <10 13 19 30 12 22 23 52
45 94 58 47 75 29 69 49 30 13 23 34 24 33 38 62
47 35 53 39 32 67 26 42 28 22 <10 76 11 21 24 33
40 24 64 45 37 17 45 26 11 15 27 <10 18 49 24 36
30 28 63 40 41 30 40 28 17 42 26 16 31 68 17 34  
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Al 369 <33 114 122 74 52 107 92 34 <33 <33 98 212 75 50 381
127 <33 48 443 99 53 <33 111 <33 33 109 <33 <33 45 <33 134
<33 <33 49 <33 84 <33 <33 <33 <33 <33 45 <33 51 <33 48 97

86 <33 <33 88 46 53 <33 42 <33 <33 <33 34 <33 <33 <33 <33
51 <33 74 163 98 <33 <33 <33 <33 <33 99 <33 43 <33 <33 <33
33 41 113 143 127 74 <33 <33 <33 76 98 <33 60 <33 <33 76

K 95 36 96 107 102 89 94 59 67 82 80 111 155 93 81 154
45 18 40 88 40 42 22 46 29 52 88 199 76 39 39 52

113 136 138 127 454 44 239 138 141 97 154 190 114 137 183 230
54 29 81 44 47 308 29 89 53 79 77 126 75 35 43 57
52 15 41 78 61 69 192 36 53 54 90 106 57 28 38 44
67 40 73 88 155 163 85 84 114 197 154 136 254 96 57 156

Ca 253 <50 198 175 70 <50 120 202 <50 <50 <50 <50 89 127 <50 393
139 <50 151 305 92 50 <50 228 <50 <50 <50 <50 <50 <50 <50 173
<50 <50 121 58 <50 <50 54 84 <50 <50 <50 <50 <50 <50 <50 93

55 <50 143 93 61 57 <50 126 <50 <50 <50 100 <50 <50 <50 <50
<50 <50 293 161 102 <50 56 86 <50 <50 61 <50 <50 <50 <50 <50
<50 <50 235 155 93 56 <50 88 <50 50 <50 <50 <50 <50 <50 <50

Sc 0.058 <0.0051 0.035 0.052 0.036 0.023 0.040 0.033 0.022 0.010 0.017 0.038 0.017 0.017 0.011 0.076
0.047 <0.0051 0.032 0.15 0.040 0.033 0.023 0.048 0.014 0.017 0.030 0.0065 0.014 0.012 <0.0051 0.027
0.015 <0.0051 0.021 0.0074 <0.0051 0.0084 0.010 0.012 <0.0051 0.0057 0.012 0.013 0.020 0.0055 0.0086 0.015
0.030 0.012 0.017 0.042 0.024 0.024 <0.0051 0.019 0.0086 0.0080 0.0065 0.0072 0.010 0.0062 <0.0051 <0.0051
0.030 0.011 0.015 0.071 0.042 0.018 0.017 0.014 0.012 0.010 0.037 0.0071 0.021 <0.0051 0.0066 0.010
0.019 <0.0051 0.034 0.060 0.041 0.020 0.009 <0.0051 0.017 0.027 0.048 0.012 0.014 <0.0051 <0.0051 0.010

Ti 115 74 493 123 162 66 259 58 <29 36 <29 39 149 <29 <29 302
128 71 466 144 148 64 226 56 <29 39 <29 30 152 <29 <29 273
160 71 305 73 158 42 197 31 <29 <29 <29 <29 105 119 <29 177

97 <29 444 115 150 71 207 51 <29 35 <29 <29 <29 <29 <29 99
111 <29 382 179 179 74 229 56 <29 59 <29 47 30 <29 <29 94
119 <29 271 75 80 48 <29 <29 <29 <29 <29 <29 <29 <29 <29 62

V 6.2 5.3 16 19 5.4 4.0 18 12 6.6 2.4 1.9 1.6 5.8 7.8 8.3 11
2.0 3.6 12 14 2.1 1.6 3.6 2.9 3.3 4.1 2.2 1.0 1.2 1.6 1.8 2.7
13 14 32 37 19 2.4 22 16 7.6 2.9 5.7 2.3 7.0 13 11 13
4.9 4.0 14 15 3.0 16 6.8 2.2 2.0 3.7 2.8 2.3 2.7 3.1 3.6 4.1
2.7 4.5 15 19 2.3 3.5 9.3 1.9 3.2 3.2 2.8 0.7 1.8 1.7 1.4 2.0
3.3 2.9 9.7 9.8 2.7 3.1 7.6 6.3 2.8 3.8 2.6 1.2 2.4 3.4 1.9 2.1

Cr 1.8 <0.80 12 2.6 2.2 2.8 2.2 1.6 1.2 <0.80 1.3 1.6 1.2 1.1 1.1 5.6
0.87 1.0 8.6 1.9 <0.80 <0.80 <0.80 1.6 <0.80 <0.80 1.2 <0.80 10 18 <0.80 3.4

2.5 <0.80 14 1.2 26.2 <0.80 4.9 1.1 1.5 <0.80 1.1 1.1 0.89 1.1 1.3 1.3
0.83 1.0 7.9 3.1 <0.80 2.1 <0.80 1.4 1.0 1.2 <0.80 2.7 <0.80 <0.80 <0.80 19

<0.80 <0.80 4.8 0.94 4.2 <0.80 9.2 2.3 1.5 1.2 1.4 <0.80 <0.80 <0.80 <0.80 8.6
<0.80 <0.80 17 2.2 1.1 <0.80 <0.80 2.1 2.8 1.1 <0.80 <0.80 <0.80 <0.80 <0.80 6.6

Mn 5.8 1.6 17 8.3 6.0 6.5 11 9.6 5.6 4.6 4.4 4.7 5.7 3.7 3.0 19
2.1 0.76 12 13 3.4 3.5 3.4 8.7 4.2 5.0 5.4 4.2 1.6 1.7 0.79 20
5.2 4.1 17 6.5 8.2 2.2 13 6.8 5.3 4.0 6.9 5.1 4.7 4.9 5.3 7.9
1.7 0.84 10 5.3 2.5 12.3 3.1 5.1 3.6 8.0 3.9 6.5 2.4 1.0 1.1 8.7
1.4 <0.28 15 9.0 3.0 3.0 5.2 4.2 3.3 4.7 6.9 2.9 2.1 0.92 0.85 7.8

0.84 0.80 15 7.6 3.3 2.8 3.3 4.5 2.9 4.1 4.6 2.8 2.0 1.1 0.42 3.6
Fe 141 42 417 251 151 121 361 215 145 91 88 94 149 94 71 316

77 29 222 487 120 92 239 200 127 114 123 61 43 48 22 192
77 60 689 136 169 43 307 158 82 58 115 62 79 67 72 126
65 <20 243 135 79 212 96 105 85 101 62 77 51 35 24 93
50 <20 301 241 139 81 172 74 106 96 149 48 78 <20 27 89
38 26 405 244 128 85 125 128 96 111 112 52 49 28 <20 80

Co 0.055 0.06 0.17 0.13 0.069 0.14 0.14 0.22 1.5 0.056 0.065 0.055 0.10 0.06 <0.045 0.10
<0.045 <0.045 0.14 0.22 0.072 0.19 0.075 0.078 0.12 0.070 0.086 0.069 0.054 <0.045 <0.045 <0.045

0.056 0.06 0.17 0.12 0.11 0.051 0.12 0.18 0.76 0.060 0.071 0.11 0.093 0.074 0.061 0.098
0.062 <0.045 0.078 0.12 <0.045 0.16 0.076 0.073 0.087 0.16 <0.045 0.13 <0.045 <0.045 <0.045 0.049

<0.045 <0.045 0.087 0.13 0.060 0.088 0.16 0.057 <0.045 0.59 0.079 0.067 0.15 <0.045 <0.045 <0.045
<0.045 <0.045 0.092 0.15 0.093 0.066 0.22 0.18 0.087 0.10 0.055 0.073 <0.045 <0.045 <0.045 <0.045

Ni 7.7 2.2 12 12 2.9 9.5 6.6 4.4 3.5 0.9 1.1 1.1 4.0 3.2 3.1 5.3
0.66 1.6 9.8 4.8 1.4 1.2 1.2 1.3 1.1 1.7 0.92 0.63 0.7 0.6 0.66 1.6

6.0 5.1 12 13 6.9 1.0 8.1 5.7 3.3 1.2 2.3 1.3 3.1 4.7 4.1 6.0
1.4 1.5 7.0 6.2 1.0 6.4 2.7 1.5 0.70 2.1 0.94 2.0 0.69 0.80 1.0 2.7
1.2 1.7 6.5 6.7 0.82 1.5 3.3 1.2 1.0 4.4 1.3 0.46 0.95 0.71 1.4 2.3
1.2 1.8 4.8 4.4 1.6 1.4 3.4 2.8 4.1 1.5 0.89 0.73 1.3 1.7 0.50 1.6

Cu 4.7 1.7 8.7 5.3 5.4 5.2 4.3 2.6 3.8 3.5 4.7 5.1 5.7 2.5 2.4 4.3
1.0 1.1 5.7 3.2 1.9 2.8 0.78 2.8 1.2 2.6 3.9 3.5 4.0 1.8 0.93 4.1
4.5 4.8 14 5.2 15 3.2 5.3 5.3 5.5 3.7 6.2 9.9 4.9 5.3 5.5 8.7
2.5 1.1 5.8 1.3 2.3 11 1.5 2.7 1.7 3.7 3.6 4.5 3.1 1.2 1.5 3.7
2.0 0.57 27 3.5 2.6 3.3 6.1 8.5 1.7 2.5 5.5 3.8 2.8 1.3 1.5 9.4
1.7 1.1 8.2 3.1 6.1 5.0 2.6 3.6 3.2 6.1 5.2 4.1 9.4 2.8 2.0 4.6

Zn 49 7.5 32 32 37 49 48 102 37 30 27 26 28 30 14 23
16 5.7 14 39 8.1 16 11 170 13 33 36 30 12 11 4.7 12
41 40 53 61 54 14 72 73 73 29 48 44 35 43 42 57
19 <4.4 16 14 8.1 92 10 88 20 45 24 58 18 8.0 8.4 35
17 <4.4 15 21 10 14 18 45 11 26 28 20 20 6.1 4.5 20

<4.4 <4.4 16 16 14 15 21 22 15 39 21 14 10 15 <4.4 13
As 0.50 0.36 0.76 0.60 0.68 0.64 0.72 0.39 0.54 0.68 0.61 0.80 0.61 0.61 0.58 0.65

0.15 0.087 0.25 0.28 0.12 0.23 0.18 0.20 0.19 0.29 0.40 0.27 0.17 0.14 0.17 0.18
1.3 1.4 1.9 1.6 2.5 0.32 1.9 1.5 1.1 0.97 1.1 1.9 1.1 1.5 2.0 2.3

0.28 0.25 0.36 0.30 0.33 2.2 0.27 0.31 0.38 0.70 0.69 1.7 0.60 0.32 0.38 0.60
0.14 0.060 0.25 0.27 0.14 0.25 0.28 0.16 0.15 0.25 0.38 0.39 0.10 0.11 0.13 0.13
0.28 0.11 0.32 0.38 0.29 0.39 0.32 0.21 0.28 0.53 0.41 0.38 0.19 0.16 0.13 0.62

Se 0.68 0.48 0.94 0.98 1.3 1.1 1.3 0.71 0.85 0.64 0.69 0.57 0.75 0.67 0.54 0.66
0.11 0.080 0.15 0.54 0.13 0.54 0.23 0.23 0.41 0.38 0.65 0.24 0.13 0.15 0.18 0.13

1.0 1.1 1.4 1.4 1.6 0.31 2.2 1.4 1.1 0.82 1.3 1.2 0.86 1.1 1.3 1.6
0.24 0.22 0.24 0.23 0.25 2.3 0.36 0.25 0.45 0.60 0.62 0.90 0.34 0.22 0.26 0.34

0.094 0.073 0.17 0.44 0.13 0.36 0.79 0.18 0.32 0.35 0.36 0.24 0.093 0.081 0.077 0.088
0.20 0.14 0.20 0.40 0.33 0.34 0.57 0.48 0.36 0.52 0.43 0.32 0.13 0.15 0.13 0.14  
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Br 2.2 <0.21 2.1 1.0 1.0 1.0 1.0 1.0 0.98 0.99 0.99 0.99 1.0 0.98 0.99 1.0
1.0 <0.21 1.0 1.0 0.98 0.97 <0.21 <0.21 <0.21 <0.21 1.0 0.99 <0.21 <0.21 <0.21 <0.21
1.4 0.66 1.6 0.67 0.68 0.66 0.94 0.67 0.65 0.66 0.68 <0.21 0.66 0.66 0.66 0.67
2.1 0.98 2.8 2.2 2.0 6.4 1.0 1.0 0.98 4.0 <0.21 3.21 1.0 0.99 0.99 0.99
1.0 <0.21 1.0 0.99 1.0 0.98 <0.21 <0.21 0.99 <0.21 4.5 <0.21 <0.21 <0.21 <0.21 <0.21
2.5 2.5 2.9 2.4 2.3 2.1 3.9 2.8 2.6 4.3 1.3 3.2 2.3 1.7 1.4 1.9

Rb 0.25 0.10 0.23 0.32 0.23 0.23 0.40 0.24 0.20 0.28 0.23 0.34 0.29 0.23 0.23 0.53
0.10 0.038 0.10 0.33 0.12 0.11 0.094 0.13 0.16 0.16 0.19 0.19 0.10 0.085 0.10 0.18
0.29 0.33 0.39 0.41 0.48 0.11 0.56 0.44 0.33 0.27 0.34 0.49 0.34 0.38 0.51 0.63
0.13 0.045 0.078 0.14 0.13 0.62 0.11 0.17 0.19 0.22 0.22 0.46 0.20 0.080 0.12 0.16

0.072 0.015 0.058 0.25 0.12 0.13 0.19 0.059 0.15 0.16 0.21 0.13 0.13 0.038 0.058 0.056
0.075 0.048 0.10 0.22 0.16 0.16 0.21 0.18 0.18 0.26 0.24 0.14 0.15 0.071 0.080 0.10

Sr 1.4 1.1 3.8 4.0 2.0 1.1 2.0 1.2 1.0 0.54 0.82 1.1 1.3 1.1 0.84 1.7
0.65 0.26 2.2 2.0 0.76 0.56 0.37 1.0 0.30 0.79 0.86 10 1.2 0.45 0.37 0.61

1.7 2.3 3.2 2.5 9.4 0.51 4.5 1.8 1.9 1.2 2.0 3.8 1.5 1.6 2.5 3.4
1.0 0.64 2.3 1.9 1.1 4.8 0.54 1.0 0.56 1.0 0.91 1.2 1.2 0.59 0.53 0.86

0.85 0.38 1.9 2.1 1.5 1.2 5.0 0.65 1.0 2.0 1.2 2.3 1.1 0.44 0.83 0.55
1.3 0.82 2.4 2.0 3.8 3.1 1.1 0.90 1.7 3.7 2.3 2.5 5.1 1.5 0.67 2.7

Mo <4.3 <4.3 12 <4.3 <4.3 14 10 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 5.6 <4.3 5.6
<4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 8.9 <4.3 <4.3 4.8 <4.3 <4.3
<4.3 <4.3 <4.3 <4.3 5.4 <4.3 <4.3 <4.3 4.8 8.4 <4.3 11 <4.3 5.7 <4.3 <4.3
<4.3 <4.3 <4.3 4.6 <4.3 4.6 <4.3 <4.3 <4.3 19 <4.3 5.7 <4.3 <4.3 <4.3 <4.3
<4.3 <4.3 <4.3 <4.3 11 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 6.0 <4.3 <4.3 <4.3
<4.3 <4.3 12 <4.3 6.5 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3

Ag 0.13 0.20 0.26 0.073 0.24 0.57 0.068 0.23 0.08 0.17 0.13 0.053 0.054 <0.036 <0.036 <0.036
<0.036 0.11 <0.036 <0.036 <0.036 0.200 0.080 <0.036 <0.036 0.079 0.23 0.049 <0.036 <0.036 <0.036 <0.036

0.082 0.15 0.088 0.076 0.087 0.054 0.10 0.060 0.42 0.12 0.23 0.091 0.056 0.067 0.070 0.099
<0.036 0.22 <0.036 <0.036 <0.036 0.31 <0.036 0.047 <0.036 0.063 0.12 0.066 <0.036 <0.036 <0.036 0.088
<0.036 0.23 <0.036 <0.036 <0.036 0.14 <0.036 0.189 <0.036 0.048 0.10 0.045 0.037 <0.036 <0.036 <0.036
<0.036 0.14 <0.036 <0.036 0.063 0.049 <0.036 <0.036 <0.036 0.059 0.11 0.11 <0.036 <0.036 <0.036 <0.036

Cd 0.13 0.076 0.205 0.24 0.21 0.20 0.45 0.17 0.17 0.13 0.19 0.19 0.16 0.17 0.14 0.15
0.041 0.0080 0.056 0.093 0.038 0.10 0.079 0.065 0.086 0.11 0.19 0.36 0.050 0.027 0.029 0.043

0.23 0.29 0.29 0.31 0.36 0.086 0.59 0.41 0.33 0.20 0.31 0.42 0.26 0.38 0.38 0.50
0.040 0.031 0.050 0.096 0.082 0.780 0.069 0.13 0.10 0.36 0.28 0.41 0.13 0.041 0.083 0.17
0.027<0.00691 0.029 0.089 0.053 0.213 0.12 0.063 0.064 0.11 0.15 0.069 0.032 0.013 0.070 0.056
0.030 0.028 0.061 0.054 0.053 0.077 0.12 0.082 0.093 0.16 0.13 0.087 0.036 0.049 0.032 0.046

Sb 2.6 0.52 2.3 1.9 2.4 1.6 0.79 0.44 1.0 3.2 1.6 1.9 1.8 1.1 0.61 1.0
1.5 0.30 0.57 0.32 0.53 1.2 0.21 0.36 <0.13 0.72 2.3 1.2 0.62 3.6 0.22 0.46
2.1 1.4 1.4 1.6 5.2 0.55 1.3 1.0 1.6 1.0 2.6 1.4 1.7 2.5 1.4 2.8
1.7 <0.13 0.29 0.23 0.44 3.9 <0.13 0.37 0.47 0.83 2.5 1.4 0.64 1.4 0.3 0.53
1.5 <0.13 0.32 0.45 0.40 0.74 0.15 0.24 0.44 0.65 2.1 1.3 1.4 0.34 0.21 0.34

0.73 <0.13 0.55 0.68 1.2 1.3 0.28 0.44 0.68 1.7 2.0 2.8 4.8 1.0 0.30 1.1
Cs 0.029 0.014 0.029 0.031 0.029 0.030 0.071 0.030 0.024 0.019 0.025 0.042 0.032 0.029 0.025 0.043

0.0083 0.0030 0.0078 0.032 0.0093 0.013 0.011 0.010 0.022 0.015 0.019 0.018 0.0069 0.0064 0.0045 0.011
0.048 0.059 0.064 0.066 0.071 0.013 0.094 0.071 0.050 0.038 0.048 0.085 0.052 0.065 0.087 0.115
0.012 0.0058 0.0082 0.012 0.017 0.091 0.018 0.014 0.025 0.031 0.027 0.069 0.027 0.010 0.017 0.023

0.0045 0.0013 0.0049 0.018 0.0078 0.010 0.028 0.0030 0.016 0.015 0.027 0.097 0.0083 0.0019 0.0027 0.0029
0.0049 0.0040 0.0079 0.019 0.010 0.010 0.031 0.020 0.017 0.018 0.016 0.011 0.0069 0.0034 0.0038 0.004

Ba 4.7 1.8 5.2 4.8 7.1 5.9 4.8 3.9 3.2 3.4 3.9 6.1 6.3 4.7 3.6 5.8
2.5 3.2 2.5 4.5 2.2 2.1 <0.87 3.9 <0.87 3.1 5.0 12 8.8 2.4 1.7 1.7
5.9 7.7 7.4 5.6 26 4.9 17 5.1 6.9 4.6 7.6 17 5.4 5.9 8.0 10
3.6 1.7 6.1 1.9 2.7 18 1.4 2.5 3.8 4.1 3.7 7.4 3.7 1.4 2.6 3.3
2.7 1.2 3.3 3.9 4.6 3.5 18 1.5 2.4 2.9 5.8 7.2 2.2 2.9 2.7 2.9
4.4 2.0 4.5 4.3 11 9.4 3.7 3.4 5.2 12 7.6 10 14 7.6 3.4 9.4

La 0.17 <0.0185 0.17 0.25 0.22 0.12 0.16 0.60 0.11 0.057 0.061 0.094 0.12 0.10 0.095 0.21
0.10 <0.0185 0.075 0.23 0.064 0.050 0.14 2.5 0.04 0.078 0.10 0.039 0.038 0.048 0.077 0.072
0.20 0.10 0.18 0.33 0.25 <0.0185 0.26 2.1 0.10 0.072 0.11 0.075 0.089 0.11 0.13 0.15

<0.0185 <0.0185 0.077 0.11 0.07 0.31 0.19 1.9 0.055 0.085 0.02 0.089 <0.0185 <0.0185 0.022 0.026
<0.0185 <0.0185 0.10 0.11 0.10 0.035 0.20 4.4 0.051 0.11 0.072 0.024 0.031 <0.0185 0.020 0.086

0.09 <0.0185 0.12 0.10 0.11 0.06 0.31 3.2 0.092 0.08 <0.0185 0.06 0.046 0.056 <0.0185 0.060
Sm <0.0052 <0.0052 0.0116 <0.0052 <0.0052 <0.0052 0.028 <0.0052 <0.0052 <0.0052 0.0077 0.025 0.0075 0.019 0.0094 0.039

<0.0052 <0.0052 <0.0052 0.039 0.0080 0.0053 <0.0052 0.086 <0.0052 0.011 0.022 0.0075 0.011 0.018 <0.0052 0.011
<0.0052 <0.0052 0.0055 <0.0052 0.010 <0.0052 <0.0052 0.0073 <0.0052 <0.0052 0.0061 0.011 0.0066 0.0065 0.0094 0.011
<0.0052 0.0068 <0.0052 0.0087 <0.0052 0.011 <0.0052 0.012 <0.0052 0.011 <0.0052 0.020 <0.0052 <0.0052 <0.0052 <0.0052
<0.0052 <0.0052 0.0080 <0.0052 0.012 <0.0052 <0.0052 0.010 <0.0052 <0.0052 0.0085 0.0086 0.0065 <0.0052 0.0095 <0.0052
<0.0052 <0.0052 0.022 <0.0052 0.0092 <0.0052 <0.0052 <0.0052 0.0081 0.0080 <0.0052 0.010 <0.0052 <0.0052 <0.0052 0.0059

Eu 0.0045 <0.0021 0.0025 <0.0021 0.0026 0.0026 0.0035 <0.0021 <0.0021 <0.0021 <0.0021 0.0043 0.0030 0.0031 0.0034 0.0086
<0.0021 <0.0021 <0.0021 0.0098 <0.0021 <0.0021 <0.0021 0.0046 <0.0021 <0.0021 0.0058 <0.0021 0.0032 0.0029 <0.0021 0.0023
<0.0021 <0.0021 0.0024 <0.0021 0.0052 <0.0021 0.0026 <0.0021 0.0023 <0.0021 0.0028 0.0034 0.0023 0.0022 0.0039 0.0030
<0.0021 <0.0021 <0.0021 <0.0021 0.0023 0.0091 <0.0021 <0.0021 <0.0021 0.0030 <0.0021 0.0036 <0.0021 <0.0021 <0.0021 <0.0021
<0.0021 <0.0021 <0.0021 0.0028 0.0044 <0.0021 0.0046 <0.0021 <0.0021 <0.0021 0.0042 0.0037 <0.0021 <0.0021 0.0022 <0.0021
<0.0021 <0.0021 0.011 0.0023 0.0044 0.0027 <0.0021 <0.0021 0.0023 0.0045 <0.0021 0.0030 <0.0021 0.0021 <0.0021 0.0024

Au 0.017 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011
0.012 <0.0011 0.0040 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011
0.014 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011
0.012 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 0.014
0.011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 0.0073 <0.0011 0.014 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

<0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011
Pb 3.4 2.1 4.5 5.5 6.2 5.4 13 4.2 5.2 4.3 6.2 7.3 5.0 4.6 3.6 7.1

0.75 0.36 1.4 3.8 1.0 3.3 2.2 1.4 2.7 3.7 8.2 9.1 1.3 1.2 0.59 1.6
8.6 10 11 11 17 2.8 18 13 13 7.2 11 16 8.7 14 14 19
1.1 0.94 1.6 1.4 2.5 22 1.8 4.0 4.6 6.2 7.3 13 3.9 1.5 2.5 4.1

0.55 <0.117 1.0 2.6 1.1 2.3 4.5 1.1 3.8 3.0 7.0 2.3 1.7 0.72 0.74 1.2
1.0 0.65 1.1 3.3 2.6 3.0 4.2 2.4 4.1 5.7 5.6 3.4 4.5 1.4 1.1 1.3  
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4-1-4 20 PM(10-2. 5)                 3 

PM(10-2.5) 8.4 11.3 17.6 11.4 7.0 9.5 9.4 11.6 5.7 7.2 7.0 6.8 7.2 9.3 3.7 12.0
6.9 10.9 11.6 9.3 7.2 8.9 7.8 9.5 5.6 6.8 8.6 5.9 4.9 4.6 4.3 8.3
8.8 7.7 14.9 15.3 8.7 10.3 11.5 9.3 6.8 7.7 9.7 6.9 6.0 8.4 5.8 7.0
7.3 7.9 15.0 11.3 7.7 11.1 9.6 7.3 7.8 5.9 11.2 5.5 9.2 8.0 4.8 8.3
6.1 6.8 12.4 10.9 7.3 9.5 8.8 13.0 5.8 8.0 7.9 7.0 6.5 6.8 5.1 6.7

Na+ 0.42 0.35 0.44 0.35 0.14 0.08 0.24 0.41 0.11 0.08 0.08 0.23 0.05 0.27 0.51 0.25
0.75 0.61 0.60 0.83 0.65 0.51 0.80 0.69 0.58 0.35 0.36 0.08 0.14 0.22 0.52 0.89

1.170 0.87 0.95 1.35 0.74 0.60 0.84 0.59 0.44 0.43 0.35 0.14 0.34 0.45 0.70 0.79
0.780 0.43 0.76 0.97 0.32 0.27 0.78 0.55 0.43 0.21 0.27 0.16 0.18 0.45 0.33 0.40

0.69 0.57 0.69 0.95 0.48 0.37 0.84 0.65 0.44 0.25 0.10 0.07 0.08 0.37 0.49 0.49

NH4+ 0.16 0.16 0.11 0.14 0.13 0.13 0.09 0.12 0.07 0.10 0.12 0.19 0.13 0.09 0.07 0.05
0.1 0.07 0.06 0.1 0.10 0.10 0.04 0.05 0.06 0.10 0.16 0.19 0.17 0.06 0.06 0.06
0.2 0.10 0.07 0.1 0.21 0.20 0.07 0.15 0.07 0.10 0.30 0.35 0.26 0.09 0.06 0.07
0.2 0.07 0.06 0.1 0.34 0.64 0.07 0.11 0.22 0.29 0.19 0.25 0.13 0.07 0.06 0.06
0.1 0.05 0.04 0.1 0.08 0.11 0.04 0.04 0.06 0.09 0.18 0.26 0.14 0.04 0.04 0.04

K+ 0.06 0.040 0.06 0.06 0.04 0.04 0.03 0.06 0.03 0.04 0.03 0.07 0.05 0.04 0.05 0.03
0.04 0.030 0.03 0.04 0.04 0.03 0.03 0.04 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.04
0.07 0.04 0.05 0.08 0.05 0.06 0.04 0.04 0.03 0.04 0.05 0.05 0.04 0.06 0.05 0.04
0.05 0.030 0.04 0.06 0.05 0.06 0.04 0.05 0.05 0.05 0.19 0.05 0.06 0.06 0.03 0.03
0.04 0.030 0.03 0.05 0.04 0.05 0.03 0.04 0.03 0.03 0.04 0.06 0.05 0.04 0.03 0.03

Mg2+ 0.03 0.040 0.09 0.05 0.02 0.01 0.03 0.06 0.01 0.01 0.01 0.03 0.01 0.02 0.04 0.03
0.05 0.060 0.06 0.08 0.04 0.04 0.06 0.06 0.03 0.02 0.03 0.01 0.01 0.01 0.03 0.06
0.10 0.070 0.10 0.14 0.06 0.07 0.09 0.06 0.04 0.04 0.04 0.01 0.03 0.04 0.05 0.06
0.06 0.040 0.10 0.09 0.03 0.03 0.07 0.05 0.03 0.02 0.30 0.01 0.01 0.03 0.02 0.03
0.04 0.040 0.06 0.08 0.03 0.04 0.07 0.050 0.03 0.02 0.02 0.01 0.01 0.03 0.03 0.03

Ca2+ 0.07 0.12 0.53 0.28 0.07 0.05 0.11 0.35 0.03 0.04 0.04 0.10 0.04 0.11 0.11 0.28
0.07 0.17 0.26 0.24 0.08 0.08 0.09 0.17 0.03 0.04 0.10 0.03 0.03 0.03 0.04 0.08
0.10 0.07 0.28 0.32 0.09 0.13 0.23 0.20 0.07 0.07 0.10 0.04 0.05 0.08 0.09 0.05
0.08 0.07 0.35 0.27 0.08 0.07 0.17 0.21 0.05 0.06 0.15 0.05 0.02 0.02 0.03 0.12
0.04 0.04 0.21 0.23 0.07 0.11 0.16 0.18 0.06 0.07 0.04 0.03 0.03 0.05 0.02 0.05

Cl- 0.11 0.12 0.34 0.18 0.06 0.04 0.06 0.19 0.03 0.03 0.05 0.22 0.02 0.07 0.31 0.19
0.33 0.36 0.49 0.75 0.44 0.18 0.66 0.59 0.47 0.11 0.13 0.02 0.04 0.02 0.13 0.36
0.56 0.26 0.44 0.89 0.11 0.15 0.36 0.17 0.10 0.05 0.05 0.01 0.07 0.21 0.30 0.17
0.25 0.20 0.39 0.61 0.12 0.06 0.38 0.26 0.07 0.13 0.29 0.11 0.04 0.05 0.02 0.09
0.50 0.45 0.68 0.93 0.25 0.23 0.92 0.66 0.31 0.11 0.04 0.02 0.06 0.25 0.40 0.45

NO3- 0.99 1.16 2.02 1.61 0.57 0.41 0.84 1.51 0.39 0.36 0.35 0.28 0.29 0.79 0.84 0.48
1.33 1.35 1.32 1.25 1.01 1.06 0.92 0.91 0.67 0.82 1.12 0.20 0.26 0.49 1.09 1.78
1.31 1.21 1.78 2.28 1.48 0.92 1.50 1.11 1.00 1.02 1.21 0.15 0.38 0.60 1.11 1.43
1.15 0.85 1.65 1.71 0.50 0.45 1.35 0.96 0.79 0.25 1.51 0.23 0.43 1.00 0.72 0.81
0.76 0.72 0.98 1.25 0.93 0.50 0.75 0.61 0.73 0.49 0.52 0.20 0.21 0.51 0.64 0.67

SO42- 0.67 0.6 0.81 0.63 0.41 0.39 0.44 0.75 0.19 0.26 0.28 0.62 0.44 0.49 0.4 0.56
0.62 0.6 0.58 0.62 0.50 0.52 0.44 0.59 0.31 0.44 0.43 0.59 0.62 0.39 0.4 0.59
1.46 1.0 1.15 1.17 1.06 1.19 1.00 1.07 0.46 0.62 0.73 1.10 1.14 0.64 0.6 0.80
0.93 0.4 1.08 0.98 1.19 1.87 0.78 0.91 0.87 0.89 0.87 0.65 0.53 0.46 0.4 0.64
0.46 0.3 0.59 0.69 0.45 0.63 0.57 0.51 0.29 0.42 0.41 0.74 0.43 0.35 0.3 0.33

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



156 
 

4-1-5 21 (PM(10-2. 5) )                  3 

PM 10-2.5 9.5 5.2 8.9 9.9 6.0 9.1 10.9 6.1 7.4 9.8 8.8 4.7 13.3 4.8 10.3 7.7
11.9 8.4 10.5 10.2 7.8 11.2 10.1 8.6 7.2 9.1 7.3 3.8 15.7 14.5 18.7 13.8
14.7 18.7 20.1 15.6 12.4 12.5 17.2 11.8 9.1 17.6 15.4 5.8 11.7 11.6 15.6 13.6
18.9 14.7 14.4 12.7 10.7 14.0 12.1 9.1 8.6 8.9 9.5 15.4 16.8 17.6 24.7 25.3
12.9 8.6 11.7 14.6 13.9 19.4 13.3 8.3 12.9 16.0 16.8 15.9 18.3 12.5 14.3 13.9

Na+ 0.73 0.37 0.66 0.83 0.45 0.29 0.82 0.42 0.40 0.21 0.040 0.0076 0.039 0.046 0.16 0.20
0.96 0.69 0.86 1.1 0.49 0.36 1.2 0.80 0.58 0.35 0.20 0.058 0.13 0.48 0.71 1.1
0.18 0.21 0.25 0.18 0.13 0.09 0.25 0.28 0.16 0.081 0.043 0.00 0.050 0.074 0.19 0.41
0.26 0.20 0.18 0.18 0.15 0.12 0.19 0.14 0.25 0.035 0.050 0.027 0.049 0.18 0.21 0.47
0.94 0.28 0.40 0.48 0.31 0.21 0.44 0.32 0.17 0.074 0.090 0.039 0.11 0.41 0.48 0.86

NH4+ 0.0068 0.0065 <0.0025 0.012 0.0062 0.0073 <0.0025 0.0054 <0.0025 0.011 0.048 0.035 0.0076 <0.0025 0.0060 <0.0025
0.026 0.054 <0.0025 0.024 0.015 0.022 0.025 0.0090 0.019 0.022 0.056 0.014 0.064 0.068 0.046 0.082

0.20 0.24 0.30 0.21 0.14 0.095 0.13 0.15 0.096 0.41 0.31 0.0071 0.076 0.052 0.031 0.086
0.065 0.10 0.088 0.14 0.064 0.052 0.065 0.080 0.088 0.032 0.062 0.14 0.10 0.081 0.047 0.14

<0.0025 0.0098 <0.0025 0.019 0.088 0.19 0.0072 0.012 0.38 0.36 0.26 0.18 0.070 0.015 0.0068 0.027

K+ 0.019 0.019 0.024 0.036 0.016 0.036 0.055 0.050 0.053 0.037 0.027 0.072 0.061 0.035 0.040 0.034
0.030 0.023 0.030 0.038 0.021 0.040 0.061 0.052 0.051 0.039 0.045 0.044 0.067 0.078 0.058 0.076
0.027 0.031 0.030 0.031 0.021 0.043 0.034 0.040 0.033 0.069 0.055 0.056 0.079 0.065 0.054 0.060
0.018 0.014 0.013 0.013 0.013 0.041 0.022 0.025 0.034 0.026 0.030 0.046 0.075 0.051 0.041 0.062
0.028 0.012 0.030 0.028 0.021 0.049 0.036 0.043 0.034 0.030 0.035 0.044 0.039 0.046 0.038 0.055

Mg2+ 0.076 0.044 0.082 0.098 0.045 0.043 0.12 0.048 0.053 0.034 0.027 0.016 0.017 0.018 0.027 0.025
0.11 0.083 0.11 0.13 0.053 0.049 0.16 0.14 0.073 0.050 0.029 0.018 0.023 0.062 0.087 0.14

0.038 0.046 0.044 0.033 0.021 0.021 0.036 0.049 0.026 0.024 0.016 0.012 0.016 0.019 0.027 0.057
0.038 0.043 0.036 0.029 0.022 0.027 0.033 0.037 0.034 0.016 0.022 0.016 0.022 0.027 0.031 0.060

0.10 0.033 0.055 0.066 0.044 0.043 0.057 0.045 0.039 0.023 0.027 0.023 0.020 0.048 0.055 0.12

Ca2+ 0.040 0.032 0.27 0.25 0.067 0.072 0.22 0.13 0.099 0.077 0.020 0.036 0.017 0.019 0.13 0.072
0.069 0.10 0.33 0.27 0.097 0.076 0.19 0.23 0.065 0.066 0.076 <0.00070 0.038 0.043 0.17 0.19

0.13 0.19 0.20 0.17 0.079 0.050 0.084 0.17 0.039 0.072 0.058 0.021 0.042 <0.00045 0.057 0.084
0.12 0.23 0.28 0.12 0.068 0.076 0.051 0.23 0.039 0.036 0.069 0.038 0.044 0.053 0.056 0.11

0.081 0.059 0.41 0.39 0.21 0.18 0.18 0.20 0.13 0.075 0.17 0.049 0.067 0.12 0.064 0.14

Cl- 0.87 0.53 1.0 1.3 0.64 0.38 1.4 0.69 0.54 0.25 0.033 0.015 0.025 0.046 0.19 0.33
0.86 0.69 1.0 1.3 0.36 0.27 1.6 0.99 0.58 0.33 0.065 0.018 0.015 0.10 0.31 0.86

0.015 0.076 0.085 0.040 0.016 0.0075 0.029 0.15 0.042 0.016 0.014 0.0075 <0.0021 0.0029 0.012 0.041
0.17 0.12 0.15 0.072 0.048 0.042 0.018 0.14 0.050 <0.0021 0.027 <0.0021 0.0054 0.011 0.0046 0.11

1.0 0.25 0.51 0.60 0.17 0.091 0.53 0.42 0.017 <0.0021 0.023 <0.0021 0.014 0.40 0.55 1.1

NO3- 0.64 0.29 0.39 0.45 0.33 0.30 0.32 0.18 0.35 0.36 0.24 0.13 0.17 0.076 0.11 0.18
1.1 0.80 0.94 1.2 0.66 0.59 1.1 0.83 0.82 0.54 0.68 0.20 0.31 1.2 1.5 2.0

0.48 0.95 0.97 0.49 0.41 0.17 0.34 0.47 0.42 0.77 0.82 0.088 0.13 0.16 0.40 0.84
0.34 0.48 0.50 0.32 0.34 0.25 0.15 0.22 0.36 0.083 0.28 0.098 0.21 0.57 0.66 1.4
1.00 0.43 0.71 0.76 0.68 0.46 0.47 0.30 0.37 0.33 0.70 0.16 0.27 0.56 0.47 0.85

SO42- 0.38 0.22 0.69 0.69 0.30 0.24 0.56 0.33 0.29 0.24 0.15 0.22 0.11 0.060 0.40 0.14
0.80 0.64 0.89 0.91 0.58 0.38 0.83 0.78 0.42 0.37 0.28 0.15 0.42 0.61 0.72 0.85

1.0 0.93 1.2 1.1 0.60 0.53 0.99 0.98 0.44 1.0 0.53 0.080 0.43 0.38 0.41 0.90
0.70 0.98 0.91 0.90 0.46 0.40 0.73 0.78 0.70 0.21 0.26 0.53 0.42 0.45 0.35 0.70
0.60 0.32 0.68 0.86 0.86 1.1 0.48 0.40 1.6 1.1 0.75 0.62 0.41 0.42 0.32 0.58
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4-1-6 22 (PM(10-2. 5)                3 

PM(10-2.5 6.4 6.7 8.0 10.5 4.6 3.6 11.7 8.1 5.9 2.7 3.0 1.4 2.8 4.3 7.0 10.5
7.5 5.9 6.0 10.1 3.2 2.4 5.6 4.0 4.5 3.9 2.8 1.2 0.5 2.0 3.9 7.3

13.0 10.9 17.4 17.0 11.9 8.3 13.8 12.4 9.7 4.0 4.1 4.3 4.2 9.6 11.6 8.3
9.2 6.6 10.4 10.5 6.0 4.8 8.8 8.6 5.8 5.5 5.9 2.6 0.5 4.4 8.4 6.0
8.0 5.8 9.1 12.2 5.4 5.6 5.8 5.4 5.4 6.1 6.2 1.2 0.8 4.7 8.2 1.8
5.8 5.1 8.1 8.6 5.9 6.1 7.9 6.3 6.2 6.7 5.7 3.1 3.9 4.0 5.6 4.5

Na+ 0.78 0.91 0.99 1.06 0.43 0.25 1.4 0.89 0.50 0.090 0.044 0.047 0.34 0.66 0.92 1.4
1.6 1.3 1.3 1.7 0.71 0.37 1.1 0.58 0.72 0.39 0.12 0.033 0.10 0.56 0.64 1.7
1.6 1.4 1.7 2.3 1.5 0.86 1.9 1.4 1.2 0.24 0.23 0.25 0.39 0.93 1.0 1.3
1.7 1.3 1.7 1.8 1.3 1.0 2.0 1.4 1.1 0.83 0.83 0.17 0.33 1.1 1.2 1.6
1.4 1.3 1.4 1.9 1.1 0.78 1.6 1.0 0.91 0.87 0.73 0.17 0.57 0.92 1.0 1.6
1.0 0.76 1.2 1.2 0.88 0.68 1.4 1.1 0.79 0.65 0.60 0.18 0.39 0.59 0.64 0.77

NH4+ 0.0087 0.014 0.009 0.020 0.036 0.030 0.025 0.019 0.034 0.034 0.041 0.083 0.050 0.043 0.029 0.020
0.017 0.010 0.0095 0.0086 0.011 0.0079 0.011 0.00075 0.0093 0.0073 0.019 0.010 0.011 0.025 0.0061 0.020
0.077 0.069 0.061 0.13 0.069 0.069 0.032 0.024 0.17 0.070 0.088 0.13 0.067 0.078 0.069 0.094

0.0085 0.0091 0.017 0.011 0.013 0.019 0.012 0.011 0.013 0.017 0.037 0.056 0.019 0.023 0.00075 0.034
0.0077 0.00075 0.00075 0.0066 0.014 0.011 0.010 0.011 0.014 0.013 0.032 0.013 0.012 0.017 0.00075 0.019

0.014 0.0084 0.0055 0.0048 0.0090 0.0096 0.012 0.0091 0.0094 0.013 0.024 0.022 0.0077 0.0092 0.0032 0.017
K+ 0.036 0.035 0.042 0.048 0.039 0.040 0.062 0.032 0.043 0.029 0.039 0.024 0.027 0.031 0.036 0.050

0.048 0.041 0.039 0.066 0.024 0.021 0.036 0.027 0.036 0.024 0.041 0.034 0.018 0.023 0.035 0.063
0.084 0.081 0.097 0.12 0.13 0.060 0.10 0.088 0.096 0.042 0.039 0.051 0.039 0.069 0.079 0.089
0.057 0.040 0.057 0.057 0.037 0.034 0.060 0.055 0.044 0.047 0.051 0.051 0.022 0.057 0.061 0.069
0.042 0.038 0.054 0.070 0.032 0.040 0.062 0.033 0.034 0.040 0.044 0.028 0.024 0.046 0.059 0.079
0.033 0.023 0.048 0.049 0.040 0.043 0.047 0.039 0.043 0.043 0.046 0.031 0.038 0.032 0.039 0.048

Mg2+ 0.086 0.13 0.14 0.16 0.076 0.049 0.25 0.10 0.073 0.042 0.039 0.039 0.056 0.085 0.11 0.18
0.20 0.15 0.16 0.24 0.093 0.052 0.14 0.069 0.10 0.062 0.043 0.037 0.040 0.077 0.069 0.20
0.22 0.20 0.26 0.31 0.22 0.13 0.31 0.22 0.18 0.044 0.041 0.044 0.053 0.13 0.14 0.19
0.23 0.15 0.23 0.22 0.16 0.13 0.23 0.20 0.14 0.12 0.12 0.045 0.054 0.12 0.16 0.21
0.17 0.16 0.20 0.26 0.13 0.11 0.20 0.12 0.11 0.12 0.10 0.043 0.073 0.12 0.12 0.20
0.13 0.095 0.17 0.17 0.13 0.099 0.17 0.14 0.13 0.095 0.086 0.034 0.051 0.070 0.078 0.11

Ca2+ 0.18 0.14 0.40 0.39 0.23 0.12 0.44 0.26 0.16 0.051 0.030 0.038 0.039 0.13 0.13 0.37
0.19 0.052 0.18 0.34 0.10 0.075 0.16 0.14 0.20 0.14 0.050 <0.0021 <0.0021 0.041 0.079 0.17
0.20 0.18 0.51 0.39 0.29 0.18 0.41 0.38 0.20 0.085 0.084 0.10 0.084 0.11 0.19 0.18
0.21 0.073 0.33 0.25 0.13 0.096 0.19 0.27 0.17 0.17 0.13 0.050 0.034 0.053 0.10 0.17
0.14 0.16 0.46 0.43 0.13 0.22 0.27 0.19 0.17 0.22 0.22 0.025 0.038 0.051 0.059 0.14

0.066 0.067 0.36 0.28 0.16 0.16 0.23 0.20 0.19 0.17 0.16 0.042 0.029 0.043 0.043 0.068
Cl- 0.58 0.73 0.74 0.68 0.089 0.069 1.4 0.76 0.33 0.027 0.0083 0.0057 0.066 0.30 0.61 1.2

2.9 2.1 2.1 2.9 1.1 0.39 1.8 0.90 1.0 0.35 0.066 0.014 0.036 0.84 1.0 2.8
0.90 0.52 1.1 1.1 0.33 0.086 0.93 0.64 0.51 0.041 0.018 0.028 0.023 0.31 0.25 0.29

2.4 2.0 2.8 2.8 1.8 1.2 3.2 2.3 1.4 1.0 0.59 0.015 0.20 1.3 1.8 2.2
2.3 2.0 2.2 3.0 1.5 0.82 2.5 1.7 1.3 0.82 0.39 0.045 0.53 1.3 1.6 2.4
1.3 1.1 1.6 1.6 0.86 0.51 1.9 1.6 0.80 0.38 0.17 0.019 0.15 0.64 0.72 0.87

NO3- 1.4 1.3 1.9 2.3 1.4 0.83 2.1 1.4 1.2 0.39 0.27 0.12 0.81 1.4 1.7 2.3
0.51 0.47 0.48 0.78 0.60 0.51 0.42 0.31 0.61 0.74 0.43 0.11 0.28 0.40 0.42 0.59

3.3 3.1 3.9 5.3 4.1 2.5 3.9 3.1 2.6 0.70 0.81 0.48 0.86 2.6 2.6 3.3
0.84 0.43 0.77 0.71 0.94 0.93 0.76 0.48 1.0 0.84 1.5 0.28 0.55 0.85 0.82 1.2
0.59 0.58 0.78 1.1 0.87 1.2 0.67 0.32 0.76 1.5 1.7 0.44 0.86 0.71 0.60 0.80
0.89 0.52 1.0 1.2 1.2 1.2 0.99 0.71 1.1 1.4 1.5 0.48 0.78 0.91 0.78 0.86

SO42- 0.41 0.51 0.71 0.80 0.42 0.28 0.99 0.72 0.40 0.20 0.18 0.40 0.42 0.50 0.69 0.87
0.47 0.37 0.51 0.71 0.24 0.20 0.47 0.27 0.32 0.22 0.14 0.13 0.087 0.18 0.25 0.50
0.94 0.94 1.3 1.6 1.1 0.80 1.5 1.2 1.1 0.41 0.37 0.81 0.62 0.78 1.1 1.1
0.60 0.56 0.93 0.86 0.57 0.45 0.77 0.52 0.51 0.45 0.55 0.55 0.31 0.39 0.53 0.68
0.44 0.43 0.88 0.98 0.35 0.31 0.71 0.38 0.43 0.38 0.31 0.13 0.22 0.28 0.33 0.45
0.39 0.29 0.70 0.60 0.42 0.37 0.60 0.46 0.38 0.39 0.38 0.21 0.24 0.27 0.24 0.28  
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4.2  

4-2-1 20         :  nmol / m3  

181 91 113 24 22 206 27 75 20 17 21 144
180 68 89 25 8.3 31 22 56 67 21 19 105

61 94 206 83 19 69 68 147 74 24 11 251
118 145 136 25 6.7 ** 67 24 33 30 21 38 108
105 217 246 39 10 38 97 107 23 26 29 180

42 22 112 32 22 132 40 7.6 17 20 24 59
38 33 15 10 4.8 ** 3.8 ** 9.4 4.4 36 29 36 56
52 26 58 18 23 42 60 13 4.1 ** 39 37 47
47 70 45 12 5.6 ** 6.8 27 1.8 * 31 24 8.5 70
37 41 34 53 13 11 48 1.8 * 58 37 26 42
40 168 48 12 33 55 33 13 7.5 14 1.8 * 38
45 174 12 16 22 7.6 14 2.1 * 27 63 1.7 * 50
64 215 57 17 28 26 31 21 15 23 7.7 ** 38
54 167 46 10 24 31 94 9.1 15 16 1.3 * 44
72 163 47 27 31 25 37 8.0 16 17 16 51

369 343 353 151 368 288 519 321 461 147 132 301
320 552 236 188 82 202 344 232 403 131 141 194
186 440 198 248 140 89 272 289 710 114 76 432
244 458 282 150 72 167 384 317 356 132 177 286
219 446 374 236 117 93 335 314 558 157 168 602

57 30 48 23 91 30 58 27 37 18 74
50 37 15 5.3 13 24 44 36 42 59 68

143 62 157 14 141 152 160 2.9 99 119 13
99 111 111 19 62 169 124 77 46 8.2 116
22 56 49 17 30 26 92 47 60 39 58
42 34 53 15 99 17 141 26 8.0 12 43
51 47 17 7.9 9.0 30 89 79 7.8 14 37
54 18 78 4.6 52 64 251 12 7.0 9.3 0.080 *
37 37 62 6.2 24 77 82 44 16 2.2 37
25 41 40 10 24 29 156 29 7.4 9.5 23
8.8 6.0 10 2.5 19 1.9 14 2.5 0.075 * 0.12 * 63
17 14 8.4 2.8 27 23 22 14 0.075 * 6.5 26
10 7.0 48 1.2 19 653 65 2.1 1.4 0.45 ** 0.14 *
9.2 10 29 2.4 17 20 14 10 0.075 * 3.2 24
18 26 42 35 42 11 34 3.3 0.075 * 0.12 * 22

133 24 63 63 164 82 260 46 64 47 119
159 29 9.3 10 8.3 68 156 80 78 108 115
107 43 215 35 225 423 443 12 183 189 11
120 65 166 49 89 403 300 167 105 12 187
178 29 51 29 36 58 322 101 107 61 127

28 15 34 5.7 40 6.4 4.6 10 6.3 0.19 * 56
41 43 19 7.1 30 51 11 24 5.5 15 19
47 40 88 5.6 50 40 31 1.4 8.4 16 0.22 *
39 64 61 4.0 27 29 4.2 6.6 6.0 4.7 19
33 81 52 46 48 33 11 3.9 4.6 0.19 * 19
1.1 9.3 11 4.2 15 2.9 4.2 16 2.9 2.6 29

0.13 * 20 1.1 1.1 5.7 2.8 1.7 3.4 3.1 3.9 9.1
0.13 * 6.8 14 1.2 7.7 6.7 12 1.7 7.2 1.5 2.4

1.4 3.4 10 1.5 6.7 3.7 2.9 6.2 2.4 1.9 13
0.13 * 7.9 5.0 3.0 6.7 3.2 65 3.0 3.5 1.2 18

13 2.3 3.4 1.0 9.4 1.0 1.4 2.3 0.22 * 0.18 * 0.21 *
13 3.7 2.1 0.11 * 6.8 3.3 0.43 ** 5.8 0.22 * 0.17 * 0.21 *
8.1 5.1 5.1 0.30 ** 8.9 13 4.5 1.7 1.6 1.1 0.21 *
8.6 12 3.8 0.11 * 5.9 2.7 1.2 4.2 0.22 * 0.12 * 0.21 *
9.0 10 3.2 3.6 7.0 2.8 2.1 2.8 0.22 * 0.18 * 0.21 *
38 49 15 4.6 53 3.6 6.3 4.4 1.8 0.11 * 0.13 *
35 54 5.8 0.87 14 3.0 3.9 12 0.070 * 0.10 * 0.13 *
19 54 24 0.89 40 228 13 1.8 2.0 0.11 * 0.13 *
25 119 16 0.82 26 5.7 5.2 5.1 0.070 * 0.075 * 0.13 *
17 88 13 10 23 7.9 11 3.6 1.0 0.11 * 0.13 *
1.0 2.0 2.0 2.0 2.1 1.5 1.0 2.9 1.8 1.2 1.0
1.0 2.0 2.0 2.0 2.0 1.5 1.0 1.8 1.8 1.2 1.0
1.0 2.0 2.0 2.0 2.0 1.5 0.9 2.8 1.9 1.2 1.0
1.0 2.0 2.0 2.0 2.0 1.5 1.2 1.7 1.8 1.7 1.0
1.0 2.0 2.0 2.0 2.0 1.5 1.1 2.7 1.8 1.2 1.0

SO2

HNO3

HCl

NH3

Na+

K+

Mg2+

Ca2+

(L/min)

SO4
2-

NO3
-

Cl-

NH4
+
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4-2-2 21         :  nmol / m3  

S O 2 60.6 80.6 104.5 68.8 2.0 106.6 96.0 96.0 16.8 4.8 13.3 57.4
96.9 108.8 106.3 24.6 8.8 55.8 34.6 43.1 19.1 4.6 16.7 95.0

590.7 144.6 68.5 34.1 18.3 74.4 21.9 47.1 13.3 3.0 6.9 47.7
597.1 97.8 39.8 34.2 19.9 69.4 26.3 18.5 27.3 15.5 15.1 145.7
198.1 141.6 220.6 65.0 42.9 19.6 49.9 62.7 45.6 13.3 25.3 101.8

H N O 3 17.7 0.5 <2.3 9.3 6.0 3.3 4.4 13.2 17.3 5.2 5.4 2.3
32.4 0.6 8.0 16.2 8.1 2.9 2.1 6.1 20.9 6.0 3.2 40.2
95.7 9.0 14.7 25.3 24.7 4.6 8.6 18.8 15.1 9.2 18.1 29.7

129.7 12.1 26.9 37.7 25.3 5.7 11.8 1.2 43.0 23.4 16.7 39.2
105.1 7.1 20.5 57.8 43.5 4.1 19.3 52.4 41.2 31.2 7.0 24.2

H C l 10.5 5.4 <0.8 22.8 36.3 13.1 14.8 0.7 10.5 5.5 2.7 10.0
ND 8.9 4.7 32.8 44.5 8.2 15.4 5.9 20.3 5.1 7.6 42.2
58.9 7.9 3.9 15.9 40.3 14.0 10.3 13.2 12.3 7.9 7.1 29.3
54.0 18.3 5.6 22.4 52.5 10.5 13.7 0.0 17.4 12.5 16.5 28.2
78.4 5.5 2.7 39.9 72.0 14.6 17.5 13.5 20.8 13.7 9.4 32.2

N H 3 299.0 263.5 256.6 145.2 29.9 84.6 141.0 307.8 398.2 89.1 134.0 231.4
223.1 242.1 209.7 107.8 70.3 55.5 138.2 282.3 452.9 89.0 120.3 264.8
231.7 122.2 171.9 192.4 168.3 127.4 186.3 286.4 340.1 82.9 81.9 170.2
348.9 179.2 195.6 220.1 209.4 143.8 256.5 399.6 529.2 101.2 99.5 368.1
332.9 185.8 207.5 279.5 275.6 186.1 270.8 337.8 364.0 117.2 115.1 284.8

S O 42- 201.2 7.2 23.1 16.3 2.7 23.6 17.3 24.0 15.5 11.0 1.7 22.8
116.6 3.6 40.4 28.3 7.6 1.7 21.3 24.4 20.0 9.9 9.7 88.3
210.9 47.1 58.0 25.4 36.1 62.2 28.8 33.9 28.4 5.5 21.1 59.5
171.6 53.1 44.6 35.7 34.6 3.3 31.2 0.8 28.2 43.1 24.1 74.3
81.9 27.0 55.6 48.3 65.1 31.7 59.2 74.9 52.5 42.7 3.8 46.1

N O 3- 420.9 3.4 10.7 11.0 2.5 4.7 8.4 13.9 27.3 5.2 0.8 34.2
99.1 5.2 31.4 36.4 8.4 0.8 23.4 18.7 37.0 5.9 2.8 73.6

201.1 42.2 36.5 34.3 31.2 22.1 19.3 35.4 115.7 3.5 6.3 32.0
58.3 32.6 13.6 18.5 11.3 0.8 17.0 0.0 21.1 4.8 5.0 46.1
49.7 23.4 27.6 29.0 25.0 13.5 22.0 27.8 77.1 11.5 2.0 46.0

C l- 173.2 12.5 38.9 22.8 0.0 29.8 13.5 13.8 8.1 <5 9.0 35.9
61.2 7.8 56.3 12.6 0.0 1.8 12.1 7.9 6.2 <5 ND 30.2
24.5 11.5 10.0 5.8 4.4 11.4 3.4 3.2 14.4 <3 1.0 22.7
21.7 10.6 9.5 5.6 0.0 0.9 5.7 0.0 6.0 <5 0.2 40.3
26.7 18.9 32.1 9.3 9.3 19.4 2.9 2.4 13.1 <5 4.1 44.3

N H 4+ 376.6 3.8 11.1 29.7 1.4 26.1 46.1 42.2 45.4 21.6 ND 15.7
241.9 6.0 28.4 67.5 10.3 4.9 59.9 43.2 53.5 18.4 13.7 134.4
485.3 92.3 73.2 84.4 102.0 107.6 91.2 109.9 175.5 10.8 32.7 86.4
387.5 88.6 28.8 76.5 66.0 6.0 87.8 1.2 64.3 82.1 33.2 118.7
176.2 27.2 32.3 90.4 133.0 37.9 155.1 191.7 166.0 83.8 7.5 43.5

N a+ 224.8 14.8 3.2 26.4 2.7 22.8 23.4 14.1 6.8 1.1 ND 24.6
84.9 9.7 6.2 32.3 7.7 0.3 33.0 19.6 7.4 3.3 ND 46.5
36.2 16.6 3.3 5.3 7.5 14.1 8.2 2.3 4.7 <0.7 8.3 30.8
24.1 20.0 2.3 10.7 8.8 0.9 14.4 0.0 4.1 1.4 ND 40.4
38.0 26.1 4.7 21.3 17.4 18.5 8.1 3.6 2.5 3.0 ND 31.0

K + 13.7 15.8 1.7 2.2 0.5 3.4 1.2 1.7 2.5 2.1 1.2 5.4
3.7 4.1 6.6 2.7 0.9 3.4 1.3 1.1 2.6 1.7 5.2 7.3
8.4 12.3 8.6 2.6 3.9 12.1 1.8 2.7 5.0 2.2 7.8 8.5
2.7 12.7 4.0 3.1 3.3 5.2 2.3 0.0 3.3 1.9 2.9 91.3
1.8 8.5 5.9 3.7 4.3 12.3 1.2 1.5 4.4 2.6 2.3 5.5

M g2+ 38.4 1.3 <4.1 3.1 0.0 4.9 0.6 1.0 3.8 <1 ND 5.8
8.2 1.6 <2.0 4.0 0.0 0.0 1.2 1.2 3.8 <1 ND 5.9
6.7 2.7 <4.4 1.7 0.5 3.6 0.5 0.4 2.7 <0.7 ND 3.9
4.9 3.2 <2.1 2.7 0.5 0.0 0.6 0.0 3.8 1.3 ND 5.9
4.0 4.2 <2.1 4.1 1.3 5.1 0.7 0.6 4.4 <1 ND 5.9

C a2+ 142.0 6.4 9.5 2.6 0.0 8.3 1.3 3.1 2.8 <7 ND 15.9
10.9 9.4 14.4 4.3 0.4 0.0 1.8 2.5 4.0 <6 ND 17.8
20.0 11.5 12.7 2.9 1.6 6.8 0.7 1.4 5.1 <4 ND 10.6
17.1 19.1 7.0 4.3 1.4 0.0 1.9 0.2 4.7 <7 ND 14.3

5.3 27.9 22.5 9.9 4.4 9.6 3.3 3.5 12.9 <6 ND 16.1



160 
 

4-2-3 22    :  nmol / m3

S O 2 62.0 72.7 182.8 24.2 9.7 59.7 97.0 36.6 23.0 21.7 11.6 71.3
37.2 64.4 59.3 12.2 5.7 38.9 117.0 50.7 16.0 12.9 6.4 28.6

189.9 154.4 263.6 87.5 27.1 44.5 119.4 29.5 21.3 26.5 9.4 126.0
472.3 98.3 116.1 70.7 21.8 31.8 153.1 56.3 19.8 8.8 7.2 54.0
221.6 93.6 187.2 17.4 8.9 44.3 242.3 79.2 16.6 14.0 7.3 10.6
252.9 111.7 109.0 63.9 35.2 77.0 143.6 37.9 25.4 18.9 1.6 19.0

H N O 3 86.6 2.2 12.3 92.2 48.2 17.1 123.5 17.3 36.3 19.2 8.8 26.4
36.4 2.3 1.6 9.4 12.1 9.5 13.2 14.0 28.0 10.7 4.0 ND

170.9 4.2 62.3 116.4 66.9 12.6 87.3 12.2 57.8 28.6 27.2 23.4
48.9 2.3 2.8 12.5 16.5 9.6 15.3 3.8 21.0 21.0 12.8 ND
20.1 2.0 3.8 14.9 16.1 9.8 17.6 17.2 20.4 16.0 10.8 ND
18.9 4.6 5.5 15.3 19.1 9.3 23.8 1.6 29.5 25.3 11.8 0.7

H C l 197.8 25.0 18.5 43.3 2.7 25.2 67.5 21.8 11.7 35.0 ND 24.4
84.4 17.3 8.8 18.1 5.7 14.8 29.0 10.5 9.1 30.8 11.4 ND

261.9 30.4 51.7 90.5 33.9 25.2 113.0 10.2 19.8 26.7 12.8 ND
211.5 28.2 16.2 48.9 15.0 23.1 62.2 11.6 20.2 34.8 11.3 ND
151.6 27.2 20.4 37.5 12.7 21.0 56.2 30.4 13.8 33.8 18.2 ND
166.9 37.8 49.7 45.6 26.3 34.9 76.5 10.3 25.4 26.7 16.8 ND

N H 3 869.5 410.7 158.6 259.4 181.1 73.5 631.2 281.1 377.1 126.3 97.3 329.2
241.9 158.0 102.4 125.0 102.8 71.3 340.7 201.3 324.9 133.1 111.5 201.2
622.3 234.7 279.6 275.3 151.2 78.0 594.9 239.1 476.3 207.7 111.2 557.3
316.2 233.7 76.4 95.2 77.4 62.1 343.8 247.1 364.7 173.1 112.4 406.6
247.2 226.8 98.5 140.6 91.3 80.9 330.4 226.8 720.9 174.3 101.0 261.2
300.3 172.2 106.5 132.7 83.8 68.3 338.2 233.2 482.3 138.9 94.7 204.9

S O 42- 325.9 23.3 6.9 59.6 41.9 60.7 135.4 31.9 27.3 53.7 62.3 65.1
65.4 33.7 8.3 15.6 16.1 29.0 29.2 16.8 18.6 22.3 11.0 2.9

485.0 24.6 12.7 110.1 94.9 91.7 227.9 23.5 43.0 87.2 67.3 2.0
158.8 27.2 38.9 43.2 35.2 33.0 71.7 0.9 33.5 61.7 30.6 6.6

53.1 20.1 34.5 13.6 12.3 29.1 45.8 17.6 7.0 12.8 7.8 0.8
78.9 44.3 33.4 30.8 33.1 31.8 45.5 0.3 26.0 34.9 19.6 1.2

N O 3- 146.1 20.4 5.0 24.2 24.2 26.7 53.3 9.8 15.2 6.3 16.3 25.5
64.1 20.7 8.6 10.0 14.1 13.3 17.4 15.3 19.7 6.1 5.6 2.8

268.0 25.7 14.3 89.7 60.5 44.4 131.9 10.2 38.4 14.1 15.3 1.8
76.0 15.9 19.3 17.3 24.9 17.1 43.0 0.1 28.8 8.7 10.8 6.1
60.0 15.8 25.9 20.2 33.4 14.1 32.2 27.2 22.1 11.5 16.6 ND
73.4 35.5 31.9 26.5 32.9 23.2 62.4 ND 31.2 11.9 15.6 1.6

C l- 103.0 16.8 4.4 ND 9.9 21.4 31.2 2.1 0.3 3.0 3.7 16.3
341.9 124.4 50.2 38.9 20.5 44.0 57.4 10.6 6.3 2.2 ND 3.8

29.6 15.7 5.4 5.6 7.3 12.0 14.8 1.4 3.1 3.0 ND 1.2
380.0 70.2 130.9 54.9 49.3 81.0 82.1 0.3 20.8 0.1 1.8 7.9
272.8 52.9 122.0 39.4 28.8 58.6 82.6 12.7 7.2 0.9 12.6 2.2
204.4 73.9 70.5 16.7 14.9 61.7 43.9 ND 96.9 1.2 6.7 1.1

N H 4+ 587.5 37.2 2.6 111.6 92.4 69.6 195.6 63.4 58.6 106.8 77.8 147.1
108.8 17.8 4.5 28.2 31.1 21.0 51.9 33.3 39.6 41.1 ND 3.4
667.5 32.6 11.3 180.8 179.5 127.4 358.9 55.6 116.4 155.1 89.1 2.7
254.6 16.5 35.4 65.1 60.5 24.5 106.3 2.9 68.0 117.5 32.7 10.4

84.3 15.5 27.9 17.0 14.1 13.8 69.7 33.2 15.6 22.4 10.6 0.3
131.1 11.2 32.7 48.4 59.1 23.9 74.9 1.2 57.2 67.1 21.0 1.3

N a+ 277.6 29.5 0.6 21.2 21.8 26.2 66.2 4.2 3.3 4.3 25.7 43.3
363.8 111.9 30.7 44.1 27.7 22.0 71.7 15.4 12.4 3.1 6.5 2.8
409.1 22.4 7.9 83.8 62.0 43.6 120.8 3.2 11.6 13.9 16.4 0.6
450.7 73.0 115.9 78.1 75.9 43.5 134.0 0.3 35.6 9.9 21.2 12.1
322.2 51.2 114.0 63.5 57.0 34.0 105.5 29.5 16.5 9.9 31.3 0.9
287.8 86.2 75.5 47.5 46.5 49.2 95.2 1.7 22.6 9.8 21.3 0.1

K + 14.0 1.2 0.4 7.1 6.4 15.5 5.1 1.6 6.2 2.5 6.0 5.3
10.1 3.0 1.3 ND 4.8 9.6 2.3 2.4 10.9 5.1 0.1 0.7
26.0 1.5 0.6 12.3 7.8 10.1 11.8 2.5 7.2 5.5 1.3 0.5
13.1 3.0 2.4 1.0 4.7 12.8 4.0 ND 3.5 3.0 1.1 2.7
5.8 1.8 4.0 0.9 3.5 12.1 3.2 4.8 2.9 2.8 0.7 0.6
8.5 3.4 3.4 3.1 5.2 11.3 7.2 1.3 4.6 3.8 2.8 0.3

M g2+ 17.8 3.1 6.4 4.2 2.3 2.2 5.9 ND 1.6 1.3 ND 2.5
17.9 12.3 6.1 4.8 1.6 2.1 6.0 ND 2.5 1.2 ND 0.6
40.1 3.5 4.0 11.2 6.8 3.1 12.3 ND 2.9 2.7 ND 0.4
34.3 7.9 6.8 7.6 6.1 3.1 12.1 ND 4.9 1.3 ND 0.3
19.8 6.6 7.3 5.7 3.8 2.2 9.2 ND 3.4 1.5 ND ND
14.0 12.4 5.4 5.1 4.3 3.0 9.8 ND 3.9 1.8 ND 0.4

C a2+ 12.3 32.0 1.5 7.0 7.8 3.9 16.0 1.2 4.7 2.5 ND 4.3
9.8 46.1 1.8 4.4 4.0 3.2 11.8 4.4 7.7 0.5 ND 4.1

21.6 15.2 1.6 10.3 8.6 4.1 9.4 1.9 7.0 2.6 ND 0.2
9.6 29.4 6.6 5.8 8.7 3.6 12.8 ND 7.2 ND ND 0.8
3.5 30.3 8.0 4.5 6.7 2.8 14.8 3.6 9.3 ND ND 2.2
7.1 57.5 6.3 6.4 8.2 3.8 15.1 0.6 10.4 1.6 ND 0.0  



161 
 

5  

5.1 CMB  

5-1-1 20            g/ m3  

19.4 2.90 0.67 0.55 0.11 0.00 0.55 6.06 8.57
19.1 2.99 2.51 0.57 0.08 0.00 0.38 7.07 5.47
21.4 4.15 2.05 0.64 0.00 2.05 1.11 7.68 3.75
24.9 5.66 0.85 0.54 0.13 1.59 1.37 6.60 8.19
14.9 3.59 0.35 0.35 0.00 0.00 0.27 4.54 5.82
15.4 4.43 0.30 0.36 0.00 0.00 0.07 4.35 5.94
24.7 3.80 1.00 0.80 0.01 0.28 0.69 8.65 9.42
22.4 3.56 1.94 0.53 0.00 1.44 0.65 8.47 5.82
15.7 2.97 0.29 0.47 0.05 0.00 0.28 4.12 7.47
16.8 4.23 0.36 0.33 0.03 0.00 0.14 4.91 6.79
12.3 2.26 0.12 0.46 0.16 0.16 0.25 5.11 3.74
10.8 2.16 0.09 0.34 0.20 0.15 0.29 4.58 3.02
19.3 3.96 0.17 0.27 0.00 1.22 0.29 5.81 7.61
15.9 2.41 0.65 0.26 0.14 1.46 0.28 6.92 3.79

55.5 3.97 0.50 0.00 0.96 5.93 0.00 9.20 34.88

19.4 14.9% 3.4% 2.8% 0.6% 0.0% 2.8% 31.2% 44.2%
19.1 15.7% 13.2% 3.0% 0.4% 0.0% 2.0% 37.1% 28.7%
21.4 19.4% 9.6% 3.0% 0.0% 9.5% 5.2% 35.8% 17.5%
24.9 22.7% 3.4% 2.2% 0.5% 6.4% 5.5% 26.5% 32.9%
14.9 24.1% 2.3% 2.3% 0.0% 0.0% 1.8% 30.4% 39.0%
15.4 28.7% 1.9% 2.3% 0.0% 0.0% 0.5% 28.2% 38.5%
24.7 15.4% 4.1% 3.3% 0.0% 1.2% 2.8% 35.1% 38.2%
22.4 15.9% 8.6% 2.4% 0.0% 6.4% 2.9% 37.8% 25.9%
15.7 19.0% 1.8% 3.0% 0.3% 0.0% 1.8% 26.3% 47.7%
16.8 25.2% 2.2% 2.0% 0.2% 0.0% 0.8% 29.2% 40.5%
12.3 18.4% 1.0% 3.7% 1.3% 1.3% 2.0% 41.7% 30.5%
10.8 20.0% 0.8% 3.1% 1.8% 1.4% 2.7% 42.3% 27.9%
19.3 20.5% 0.9% 1.4% 0.0% 6.3% 1.5% 30.1% 39.4%
15.9 15.1% 4.1% 1.6% 0.9% 9.2% 1.8% 43.5% 23.8%

55.5 7.2% 0.9% 0.0% 1.7% 10.7% 0.0% 16.6% 62.9%
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5-1-2 20            g/ m3

13.3 1.01 1.23 0.39 0.31 0.00 0.17 5.56 4.60
13.6 1.35 2.03 0.32 0.29 0.00 0.18 5.34 4.08
13.3 1.98 0.80 0.31 0.35 0.58 0.49 4.56 4.25
14.5 2.75 0.39 0.18 0.33 1.96 0.89 4.18 3.84
11.4 2.53 0.32 0.32 0.25 0.00 0.02 4.10 3.87
12.9 2.18 0.30 0.33 0.14 0.00 0.06 4.10 5.76
12.5 1.47 0.35 0.12 0.46 1.38 0.27 3.41 5.01
11.8 1.61 0.43 0.21 0.49 0.92 0.62 4.34 3.20

7.1 1.60 0.32 0.00 0.49 0.00 0.00 2.72 2.00
12.3 2.00 0.34 0.19 0.13 0.00 0.11 4.34 5.14
13.2 2.10 0.28 0.32 0.10 0.00 0.13 5.01 5.30
15.0 2.43 0.16 0.39 0.00 0.27 0.23 6.03 5.49
22.7 3.18 0.55 0.49 0.61 1.42 0.28 10.97 5.16
15.7 1.63 0.78 0.42 0.64 1.67 0.19 10.06 0.29
15.2 2.36 0.99 0.30 0.32 1.39 0.13 9.41 0.25
20.4 1.43 0.93 0.13 0.39 3.39 0.49 8.94 4.75

13.3 7.6% 9.3% 2.9% 2.3% 0.0% 1.3% 41.9% 34.7%
13.6 9.9% 15.0% 2.3% 2.1% 0.0% 1.3% 39.3% 30.0%
13.3 14.8% 6.0% 2.3% 2.7% 4.3% 3.7% 34.2% 31.9%
14.5 18.9% 2.7% 1.2% 2.3% 13.5% 6.1% 28.8% 26.5%
11.4 22.2% 2.8% 2.8% 2.2% 0.0% 0.2% 35.9% 33.9%
12.9 17.0% 2.3% 2.6% 1.1% 0.0% 0.4% 31.8% 44.7%
12.5 11.8% 2.8% 1.0% 3.7% 11.1% 2.1% 27.3% 40.2%
11.8 13.6% 3.6% 1.7% 4.2% 7.8% 5.3% 36.7% 27.1%

7.1 22.5% 4.5% 0.0% 6.9% 0.0% 0.0% 38.1% 28.0%
12.3 16.3% 2.8% 1.6% 1.1% 0.0% 0.9% 35.4% 41.9%
13.2 15.9% 2.1% 2.4% 0.7% 0.0% 1.0% 37.9% 40.0%
15.0 16.2% 1.0% 2.6% 0.0% 1.8% 1.5% 40.2% 36.6%
22.7 14.0% 2.4% 2.2% 2.7% 6.2% 1.2% 48.4% 22.8%
15.7 10.4% 5.0% 2.7% 4.1% 10.7% 1.2% 64.1% 1.9%
15.2 15.6% 6.5% 2.0% 2.1% 9.2% 0.9% 62.1% 1.7%
20.4 7.0% 4.5% 0.6% 1.9% 16.6% 2.4% 43.7% 23.2%
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5-1-3 20            g/ m3  

22.6 0.54 1.38 0.71 0.25 0.11 0.16 15.14 4.27
20.4 0.05 1.48 0.31 0.33 0.47 0.12 13.68 4.02
25.0 1.02 2.78 0.37 0.40 1.25 0.67 16.30 2.24
28.8 1.46 3.52 0.80 1.24 1.46 0.51 16.56 3.27
26.6 2.13 1.42 1.01 0.00 0.03 0.26 16.49 5.31
26.3 2.62 1.64 0.75 0.00 0.00 0.11 15.01 6.20
29.2 0.83 1.70 0.58 0.70 1.15 0.48 21.00 2.76
23.8 1.65 1.09 0.49 0.07 0.98 0.42 15.67 3.40
22.3 1.66 0.98 0.70 0.20 0.00 0.35 13.29 5.15
26.9 2.67 1.10 1.04 0.00 0.19 0.31 14.92 6.72
24.6 2.59 0.79 0.83 0.00 0.03 0.32 12.46 7.56
27.7 2.41 0.45 0.97 0.00 0.47 0.27 13.10 10.06
29.7 2.16 1.12 0.60 0.12 0.35 0.19 18.90 6.24
25.5 1.28 1.24 0.84 0.00 0.56 0.15 16.80 4.59
25.2 0.82 2.99 0.51 0.43 0.58 0.12 18.54 1.16
28.0 0.84 1.69 0.95 0.04 0.85 0.54 18.13 4.98

22.6 2.4% 6.1% 3.2% 1.1% 0.5% 0.7% 67.1% 18.9%
20.4 0.2% 7.2% 1.5% 1.6% 2.3% 0.6% 66.9% 19.7%
25.0 4.1% 11.1% 1.5% 1.6% 5.0% 2.7% 65.1% 9.0%
28.8 5.1% 12.2% 2.8% 4.3% 5.1% 1.8% 57.5% 11.3%
26.6 8.0% 5.3% 3.8% 0.0% 0.1% 1.0% 61.9% 19.9%
26.3 9.9% 6.2% 2.9% 0.0% 0.0% 0.4% 57.0% 23.6%
29.2 2.8% 5.8% 2.0% 2.4% 3.9% 1.6% 72.0% 9.5%
23.8 6.9% 4.6% 2.1% 0.3% 4.1% 1.8% 65.9% 14.3%
22.3 7.4% 4.4% 3.1% 0.9% 0.0% 1.6% 59.5% 23.1%
26.9 9.9% 4.1% 3.9% 0.0% 0.7% 1.2% 55.4% 24.9%
24.6 10.5% 3.2% 3.4% 0.0% 0.1% 1.3% 50.7% 30.7%
27.7 8.7% 1.6% 3.5% 0.0% 1.7% 1.0% 47.3% 36.3%
29.7 7.3% 3.8% 2.0% 0.4% 1.2% 0.6% 63.7% 21.0%
25.5 5.0% 4.9% 3.3% 0.0% 2.2% 0.6% 66.0% 18.0%
25.2 3.3% 11.9% 2.0% 1.7% 2.3% 0.5% 73.7% 4.6%
28.0 3.0% 6.0% 3.4% 0.2% 3.0% 1.9% 64.7% 17.8%
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5-1-4 20            g/ m3

18.1 1.13 1.34 0.36 0.38 0.01 0.38 9.61 4.94

21.3 1.52 3.34 0.44 0.18 0.73 1.17 11.44 2.43
25.5 3.42 3.27 0.56 0.91 0.37 1.13 12.88 2.98
24.4 3.46 1.14 0.48 0.00 0.00 0.11 11.56 7.68
27.5 3.32 1.04 0.58 0.00 0.00 0.08 14.60 7.88
25.9 1.72 1.75 0.72 0.23 0.51 0.45 16.38 4.13
20.8 1.81 0.96 0.51 0.11 0.35 0.67 13.57 2.86
25.8 1.64 1.27 0.46 0.27 0.00 0.04 15.42 6.71
20.5 2.83 0.61 0.28 0.00 0.00 0.20 10.97 5.66
21.5 2.20 0.48 0.51 0.00 0.09 0.35 10.60 7.26
13.9 2.19 0.17 0.19 0.07 0.16 0.20 6.49 4.40
18.3 3.67 0.62 0.62 0.00 0.02 0.30 7.89 5.17
18.7 1.66 1.17 0.58 0.09 0.08 0.19 10.60 4.36
21.3 2.85 1.23 0.50 0.15 0.11 0.20 11.67 4.64
31.8 2.51 1.02 0.33 0.02 5.91 0.23 15.37 6.39

18.1 6.2% 7.4% 2.0% 2.1% 0.0% 2.1% 53.0% 27.2%

21.3 7.2% 15.7% 2.1% 0.8% 3.4% 5.5% 53.8% 11.4%
25.5 13.4% 12.8% 2.2% 3.6% 1.4% 4.4% 50.5% 11.7%
24.4 14.2% 4.6% 2.0% 0.0% 0.0% 0.5% 47.3% 31.4%
27.5 12.1% 3.8% 2.1% 0.0% 0.0% 0.3% 53.1% 28.6%
25.9 6.7% 6.8% 2.8% 0.9% 2.0% 1.7% 63.3% 16.0%
20.8 8.7% 4.6% 2.5% 0.5% 1.7% 3.2% 65.1% 13.7%
25.8 6.3% 4.9% 1.8% 1.1% 0.0% 0.1% 59.7% 26.0%
20.5 13.8% 3.0% 1.4% 0.0% 0.0% 1.0% 53.4% 27.6%
21.5 10.2% 2.2% 2.4% 0.0% 0.4% 1.6% 49.3% 33.8%
13.9 15.8% 1.2% 1.4% 0.5% 1.1% 1.4% 46.8% 31.7%
18.3 20.1% 3.4% 3.4% 0.0% 0.1% 1.6% 43.2% 28.3%
18.7 8.9% 6.3% 3.1% 0.5% 0.4% 1.0% 56.5% 23.3%
21.3 13.3% 5.8% 2.3% 0.7% 0.5% 0.9% 54.7% 21.8%
31.8 7.9% 3.2% 1.0% 0.1% 18.6% 0.7% 48.4% 20.1%
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5-1-5 20           g/ m3  

11.6 1.35 0.77 0.00 0.64 0.00 0.00 4.18 4.69
8.1 0.54 0.98 0.06 0.37 0.00 0.00 2.78 3.33

13.0 1.79 2.54 0.30 0.28 0.24 0.97 4.35 2.50
15.4 3.19 2.93 0.31 0.81 0.63 1.17 6.34 0.05
13.9 3.33 0.60 0.42 0.14 0.00 0.14 5.46 3.84
18.4 4.26 0.74 0.46 0.00 0.00 0.01 6.60 6.30
11.5 0.83 1.62 0.20 0.37 1.11 0.48 4.25 2.66
10.2 2.32 0.79 0.11 0.25 1.75 0.68 3.07 1.19
11.0 2.31 0.89 0.30 0.32 0.09 0.34 3.35 3.43
21.0 4.36 0.58 0.47 0.00 0.00 0.26 8.31 7.01
19.1 2.98 0.32 0.36 0.00 0.00 0.09 8.00 7.40
19.3 3.51 0.19 0.33 0.00 0.00 0.31 8.67 6.32
15.2 3.21 0.32 0.31 0.00 0.09 0.19 6.87 4.24
14.2 1.45 0.62 0.66 0.11 0.29 0.19 7.47 3.40
12.5 2.71 0.82 0.21 0.40 0.20 0.10 4.96 3.09
13.6 1.93 0.63 0.10 0.74 1.25 0.45 4.98 3.55

11.6 11.6% 6.6% 0.0% 5.5% 0.0% 0.0% 36.0% 40.3%
8.1 6.7% 12.1% 0.8% 4.6% 0.0% 0.0% 34.5% 41.3%

13.0 13.8% 19.6% 2.3% 2.2% 1.8% 7.4% 33.5% 19.3%
15.4 20.7% 19.0% 2.0% 5.3% 4.1% 7.6% 41.1% 0.3%
13.9 23.9% 4.3% 3.0% 1.0% 0.0% 1.0% 39.2% 27.6%
18.4 23.2% 4.0% 2.5% 0.0% 0.0% 0.1% 35.9% 34.3%
11.5 7.2% 14.0% 1.7% 3.2% 9.6% 4.2% 36.9% 23.1%
10.2 22.8% 7.8% 1.1% 2.4% 17.2% 6.7% 30.2% 11.8%
11.0 21.0% 8.0% 2.7% 2.9% 0.8% 3.1% 30.4% 31.1%
21.0 20.8% 2.8% 2.3% 0.0% 0.0% 1.3% 39.6% 33.4%
19.1 15.6% 1.6% 1.9% 0.0% 0.0% 0.5% 41.8% 38.7%
19.3 18.2% 1.0% 1.7% 0.0% 0.0% 1.6% 44.8% 32.7%
15.2 21.1% 2.1% 2.0% 0.0% 0.6% 1.3% 45.1% 27.8%
14.2 10.2% 4.3% 4.7% 0.8% 2.1% 1.3% 52.7% 23.9%
12.5 21.7% 6.5% 1.7% 3.2% 1.6% 0.8% 39.7% 24.8%
13.6 14.1% 4.6% 0.7% 5.4% 9.2% 3.3% 36.6% 26.1%
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5-1-6 21            g/ m3  

9.5 0.00 1.09 0.10 0.62 0.28 0.06 2.47 4.85
5.2 0.00 0.89 0.13 0.25 0.10 0.04 1.60 2.19
8.9 1.37 1.13 0.09 0.33 0.58 0.58 3.39 1.42
9.9 1.99 2.42 0.44 0.51 0.38 0.29 3.22 0.67
6.0 0.94 0.93 0.15 0.21 0.35 0.05 2.44 0.94
9.1 1.35 0.49 0.23 0.07 0.18 0.09 2.06 4.61

10.9 0.57 1.08 0.39 0.52 0.75 0.34 3.61 3.62
6.1 1.35 0.33 0.21 0.42 0.85 0.12 2.81 0.00
7.4 0.98 0.30 0.14 0.28 0.76 0.11 3.32 1.54
9.8 2.41 0.30 0.23 0.14 0.22 0.18 2.60 3.72
8.8 1.69 0.03 0.29 0.09 1.33 0.04 4.46 0.89
4.7 1.44 0.00 0.18 0.11 0.00 0.09 1.85 1.05

13.3 3.02 0.07 0.32 0.07 0.17 0.09 1.36 8.25
4.8 1.17 0.00 0.26 0.08 0.00 0.03 0.95 2.31

10.3 2.39 0.00 0.21 0.45 0.00 0.04 2.15 5.03
7.7 1.73 0.45 0.17 0.17 0.47 0.19 1.16 3.37

9.5 0.0% 11.5% 1.0% 6.5% 3.0% 0.6% 26.1% 51.3%
5.2 0.0% 17.2% 2.5% 4.9% 1.8% 0.7% 30.8% 42.1%
8.9 15.5% 12.7% 1.1% 3.7% 6.5% 6.5% 38.2% 15.9%
9.9 20.1% 24.4% 4.5% 5.1% 3.8% 2.9% 32.4% 6.7%
6.0 15.6% 15.5% 2.6% 3.6% 5.9% 0.9% 40.5% 15.6%
9.1 14.8% 5.4% 2.6% 0.8% 2.0% 1.0% 22.7% 50.8%

10.9 5.3% 9.9% 3.6% 4.8% 6.9% 3.1% 33.2% 33.3%
6.1 22.2% 5.4% 3.5% 7.0% 13.9% 1.9% 46.2% 0.0%
7.4 13.2% 4.0% 1.9% 3.8% 10.2% 1.5% 44.6% 20.7%
9.8 24.6% 3.1% 2.3% 1.5% 2.2% 1.9% 26.5% 38.0%
8.8 19.2% 0.3% 3.3% 1.0% 15.1% 0.4% 50.6% 10.1%
4.7 30.6% 0.0% 3.8% 2.2% 0.0% 1.8% 39.3% 22.3%

13.3 22.6% 0.5% 2.4% 0.5% 1.2% 0.7% 10.2% 61.8%
4.8 24.4% 0.0% 5.4% 1.6% 0.0% 0.6% 19.8% 48.1%

10.3 23.3% 0.0% 2.0% 4.4% 0.0% 0.4% 21.0% 49.0%
7.7 22.5% 5.9% 2.2% 2.2% 6.1% 2.5% 15.0% 43.7%  
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5-1-7 21           g/ m3  

11.9 0.00 1.49 0.16 0.72 0.48 0.07 4.24 4.75
8.4 0.45 0.09 0.24 0.46 1.02 0.10 3.86 2.16

10.5 1.18 1.11 0.15 0.59 0.80 0.46 4.42 1.83
10.2 0.96 2.52 0.32 0.63 0.59 0.15 4.79 0.23
7.8 0.95 0.51 0.19 0.51 0.36 0.07 3.10 2.16

11.2 1.29 0.39 0.39 0.30 0.37 0.09 2.68 5.65
10.1 0.57 0.78 0.18 0.78 0.51 0.14 4.18 2.95
8.6 1.16 0.48 0.36 0.79 0.65 0.31 4.87 0.00
7.2 0.66 0.52 0.19 0.44 0.41 0.11 3.51 1.37
9.1 1.27 0.57 0.30 0.33 0.20 0.14 2.88 3.41
7.3 1.43 0.23 0.17 0.14 0.28 0.10 2.79 2.13
3.8 1.44 0.06 0.24 0.08 0.07 0.07 1.56 0.31

15.7 2.21 0.42 0.29 0.04 0.23 0.05 4.60 7.87
14.5 1.03 1.46 0.27 0.21 0.37 0.09 7.29 3.78
18.7 1.42 1.67 0.36 0.66 0.36 0.09 8.72 5.41
13.8 1.26 1.18 0.26 0.35 0.00 0.32 4.94 5.49

11.9 0.0% 12.5% 1.3% 6.1% 4.1% 0.6% 35.6% 39.8%
8.4 5.3% 1.1% 2.9% 5.5% 12.2% 1.2% 46.1% 25.8%

10.5 11.2% 10.6% 1.4% 5.6% 7.5% 4.3% 42.0% 17.4%
10.2 9.4% 24.7% 3.1% 6.2% 5.8% 1.5% 47.0% 2.3%
7.8 12.1% 6.4% 2.4% 6.5% 4.6% 0.9% 39.5% 27.5%

11.2 11.5% 3.5% 3.5% 2.7% 3.3% 0.8% 24.0% 50.6%
10.1 5.6% 7.8% 1.8% 7.7% 5.1% 1.4% 41.4% 29.2%
8.6 13.4% 5.5% 4.2% 9.2% 7.6% 3.6% 56.5% 0.0%
7.2 9.1% 7.1% 2.7% 6.1% 5.8% 1.5% 48.7% 19.1%
9.1 13.9% 6.3% 3.3% 3.7% 2.2% 1.5% 31.7% 37.5%
7.3 19.6% 3.2% 2.4% 1.9% 3.8% 1.3% 38.4% 29.3%
3.8 37.6% 1.6% 6.4% 2.0% 1.9% 1.8% 40.8% 8.0%

15.7 14.1% 2.6% 1.9% 0.3% 1.5% 0.3% 29.3% 50.1%
14.5 7.1% 10.0% 1.9% 1.5% 2.5% 0.6% 50.3% 26.1%
18.7 7.6% 8.9% 1.9% 3.5% 1.9% 0.5% 46.7% 29.0%
13.8 9.1% 8.6% 1.9% 2.5% 0.0% 2.3% 35.8% 39.8%  
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5-1-8 21           g/ m3  

14.7 1.63 0.73 0.49 0.08 0.50 0.22 5.97 5.09
18.7 1.46 1.55 0.46 0.00 0.91 0.16 9.47 4.66
20.1 2.32 1.07 0.59 0.08 0.56 0.22 10.85 4.39
15.6 2.47 0.35 0.58 0.00 0.66 0.24 7.42 3.87
12.4 2.11 0.20 0.39 0.00 0.35 0.11 4.39 4.86
12.5 1.97 0.16 0.41 0.00 0.22 0.08 3.81 5.87
17.2 1.53 0.55 0.67 0.11 0.56 0.13 8.59 5.06
11.8 1.09 0.41 0.57 0.04 0.43 0.29 7.87 1.05
9.1 0.91 0.25 0.38 0.01 0.23 0.03 4.23 3.08

17.6 2.79 0.22 0.40 0.00 0.29 0.10 8.13 5.68
15.4 2.12 0.08 0.41 0.00 0.34 0.08 8.97 3.41
5.8 1.20 0.00 0.19 0.10 0.00 0.08 0.93 3.30

11.7 1.93 0.31 0.32 0.04 0.16 0.07 3.46 5.43
11.6 1.36 0.55 0.37 0.01 0.08 0.09 4.96 4.17
15.6 2.39 0.51 0.40 0.09 0.48 0.11 6.00 5.59
13.6 1.44 0.58 0.39 0.05 0.03 0.20 6.54 4.32

14.7 11.1% 5.0% 3.3% 0.6% 3.4% 1.5% 40.6% 34.6%
18.7 7.8% 8.3% 2.5% 0.0% 4.9% 0.9% 50.7% 24.9%
20.1 11.6% 5.3% 2.9% 0.4% 2.8% 1.1% 54.1% 21.9%
15.6 15.8% 2.2% 3.7% 0.0% 4.2% 1.5% 47.6% 24.9%
12.4 17.0% 1.6% 3.1% 0.0% 2.9% 0.9% 35.3% 39.1%
12.5 15.7% 1.3% 3.3% 0.0% 1.8% 0.6% 30.4% 46.9%
17.2 8.9% 3.2% 3.9% 0.7% 3.3% 0.7% 49.9% 29.4%
11.8 9.3% 3.5% 4.9% 0.4% 3.7% 2.5% 66.9% 8.9%
9.1 10.0% 2.7% 4.2% 0.1% 2.5% 0.3% 46.4% 33.8%

17.6 15.8% 1.2% 2.3% 0.0% 1.7% 0.6% 46.2% 32.2%
15.4 13.7% 0.5% 2.6% 0.0% 2.2% 0.5% 58.2% 22.1%
5.8 20.7% 0.0% 3.3% 1.7% 0.0% 1.4% 16.0% 56.9%

11.7 16.5% 2.6% 2.7% 0.3% 1.3% 0.6% 29.5% 46.4%
11.6 11.7% 4.7% 3.2% 0.1% 0.7% 0.8% 42.8% 36.0%
15.6 15.3% 3.3% 2.6% 0.6% 3.1% 0.7% 38.5% 35.9%
13.6 10.6% 4.3% 2.9% 0.4% 0.2% 1.5% 48.2% 31.9%  
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5-1-9 21           g/ m3  

18.9 2.31 0.92 0.56 0.20 1.09 0.48 6.31 7.05
14.7 1.29 2.42 0.25 0.01 0.51 0.20 7.05 3.00
14.4 2.26 0.87 0.28 0.19 0.46 0.28 7.30 2.74
12.7 2.43 0.22 0.28 0.11 0.79 0.16 5.47 3.23
10.7 1.76 0.20 0.33 0.10 0.50 0.12 4.22 3.49
14.0 2.25 0.23 0.56 0.05 0.17 0.13 3.59 6.99
12.1 1.70 0.33 0.25 0.19 0.40 0.12 5.78 3.30
9.1 1.60 0.32 0.37 0.16 0.80 0.52 5.31 0.00
8.6 1.04 0.24 0.33 0.22 0.24 0.06 4.22 2.21
8.9 1.38 0.12 0.30 0.12 0.21 0.08 3.12 3.60
9.5 1.85 0.14 0.29 0.05 0.05 0.12 4.00 3.00

15.4 2.24 0.12 0.32 0.03 0.30 0.12 6.18 6.06
16.8 2.29 0.00 0.16 0.15 0.00 0.09 4.95 9.21
17.6 2.23 0.63 0.48 0.00 0.28 0.14 6.40 7.44
24.7 4.36 0.71 0.63 0.10 0.45 0.18 7.39 10.88
25.3 3.04 0.91 0.71 0.07 0.31 0.40 9.27 10.59

18.9 12.2% 4.9% 3.0% 1.0% 5.8% 2.6% 33.3% 37.3%
14.7 8.8% 16.4% 1.7% 0.0% 3.5% 1.4% 47.9% 20.4%
14.4 15.7% 6.0% 2.0% 1.3% 3.2% 2.0% 50.8% 19.1%
12.7 19.1% 1.7% 2.2% 0.9% 6.2% 1.3% 43.1% 25.4%
10.7 16.4% 1.8% 3.0% 0.9% 4.7% 1.1% 39.4% 32.6%
14.0 16.1% 1.6% 4.0% 0.4% 1.2% 0.9% 25.7% 50.0%
12.1 14.1% 2.8% 2.1% 1.6% 3.3% 1.0% 47.8% 27.3%
9.1 17.6% 3.6% 4.1% 1.7% 8.8% 5.7% 58.4% 0.0%
8.6 12.1% 2.8% 3.9% 2.6% 2.8% 0.7% 49.2% 25.8%
8.9 15.5% 1.3% 3.4% 1.3% 2.3% 0.8% 34.9% 40.3%
9.5 19.5% 1.5% 3.1% 0.6% 0.6% 1.2% 42.1% 31.5%

15.4 14.6% 0.8% 2.1% 0.2% 1.9% 0.8% 40.2% 39.4%
16.8 13.6% 0.0% 0.9% 0.9% 0.0% 0.5% 29.4% 54.7%
17.6 12.7% 3.6% 2.7% 0.0% 1.6% 0.8% 36.3% 42.2%
24.7 17.7% 2.9% 2.6% 0.4% 1.8% 0.7% 29.9% 44.0%
25.3 12.0% 3.6% 2.8% 0.3% 1.2% 1.6% 36.6% 41.8%  
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5-1-10 21           g/ m3  

12.9 0.00 1.90 0.22 0.63 0.41 0.18 3.90 5.69
8.6 0.16 1.17 0.23 0.26 0.16 0.15 3.54 2.94

11.7 1.25 2.14 0.36 0.21 0.85 0.56 4.50 1.81
14.6 2.25 2.64 0.61 0.40 0.89 1.02 5.48 1.35
13.9 2.61 0.86 0.50 0.21 0.24 0.34 5.17 4.00
19.4 2.98 0.64 0.63 0.09 1.16 0.29 7.29 6.29
13.3 1.42 0.79 0.59 0.44 1.08 0.35 4.06 4.55
8.3 1.36 0.57 0.37 0.30 0.30 0.71 3.76 0.94

12.9 1.11 0.51 0.30 0.11 0.44 0.11 6.93 3.42
16.0 2.05 0.29 0.34 0.05 0.31 0.07 7.08 5.84
16.8 2.26 0.52 0.44 0.00 0.17 0.27 8.27 4.83
15.9 2.68 0.17 0.40 0.00 0.19 0.20 5.68 6.55
18.3 2.21 0.72 0.36 0.03 0.44 0.10 5.52 8.93
12.5 1.17 0.86 0.41 0.30 0.39 0.11 3.88 5.43
14.3 2.50 0.83 0.48 0.65 0.16 0.10 3.71 5.83
13.9 1.90 0.97 0.41 0.52 0.00 0.50 4.43 5.15

12.9 0.0% 14.7% 1.7% 4.8% 3.2% 1.4% 30.2% 44.0%
8.6 1.9% 13.5% 2.7% 3.0% 1.9% 1.8% 41.1% 34.1%

11.7 10.7% 18.3% 3.1% 1.8% 7.3% 4.8% 38.5% 15.5%
14.6 15.4% 18.1% 4.2% 2.7% 6.1% 6.9% 37.4% 9.2%
13.9 18.7% 6.1% 3.6% 1.5% 1.7% 2.5% 37.1% 28.7%
19.4 15.4% 3.3% 3.3% 0.5% 6.0% 1.5% 37.6% 32.5%
13.3 10.7% 6.0% 4.4% 3.3% 8.1% 2.6% 30.6% 34.3%
8.3 16.4% 6.8% 4.4% 3.6% 3.6% 8.5% 45.3% 11.3%

12.9 8.6% 3.9% 2.3% 0.9% 3.4% 0.9% 53.6% 26.4%
16.0 12.8% 1.8% 2.1% 0.3% 1.9% 0.4% 44.2% 36.4%
16.8 13.5% 3.1% 2.6% 0.0% 1.0% 1.6% 49.3% 28.8%
15.9 16.9% 1.1% 2.5% 0.0% 1.2% 1.3% 35.8% 41.3%
18.3 12.1% 4.0% 2.0% 0.1% 2.4% 0.5% 30.1% 48.8%
12.5 9.3% 6.8% 3.3% 2.4% 3.1% 0.9% 30.9% 43.3%
14.3 17.5% 5.8% 3.3% 4.6% 1.1% 0.7% 26.0% 40.9%
13.9 13.7% 7.0% 3.0% 3.7% 0.0% 3.6% 31.9% 37.1%  
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5.2 PMF  

5-2-1 20   

( g/m
3
)

P M 2.5

19.4 7.15 0.37 0.08 1.68 1.95 0.10 0.25 0.15 7.68
19.1 5.01 2.40 0.06 1.28 2.28 0.45 0.18 0.10 7.34
21.4 4.59 2.18 0.06 2.83 2.05 0.78 0.60 0.00 8.31
24.9 6.31 0.77 0.08 2.95 1.44 0.40 1.03 0.00 11.93
14.9 6.06 0.19 0.05 1.39 1.31 0.11 0.13 0.00 5.66
15.4 8.39 0.26 0.03 1.58 0.00 0.11 0.08 0.00 4.95
24.7 7.85 0.86 0.07 1.69 4.30 0.13 0.29 0.08 9.43
22.4 7.22 1.93 0.04 1.51 3.62 0.13 0.46 0.00 7.50
15.7 6.34 0.22 0.03 1.32 0.71 0.13 0.11 0.09 6.74
16.8 3.77 0.27 0.01 1.28 2.39 0.36 0.02 0.00 8.69
12.3 3.91 0.00 0.01 0.80 2.27 0.90 0.13 0.61 3.67
10.8 3.82 0.06 0.00 0.88 2.28 0.15 0.15 0.59 2.87
19.3 7.07 0.09 0.01 0.88 2.45 0.31 0.60 0.02 7.87
15.9 4.80 0.46 0.02 0.76 4.00 0.23 0.62 0.40 4.61

55.5 2.27 0.62 0.00 1.59 5.52 0.40 5.11 0.00 39.99  

)
P M 2.5

19.4 36.9 1.9 0.4 8.6 10.0 0.5 1.3 0.8 39.6
19.1 26.2 12.6 0.3 6.7 11.9 2.4 0.9 0.5 38.4
21.4 21.4 10.2 0.3 13.2 9.6 3.7 2.8 0.0 38.8
24.9 25.3 3.1 0.3 11.8 5.8 1.6 4.1 0.0 47.9
14.9 40.7 1.3 0.3 9.3 8.8 0.8 0.9 0.0 38.0
15.4 54.5 1.7 0.2 10.2 0.0 0.7 0.5 0.0 32.2
24.7 31.8 3.5 0.3 6.9 17.4 0.5 1.2 0.3 38.2
22.4 32.2 8.6 0.2 6.7 16.2 0.6 2.0 0.0 33.5
15.7 40.4 1.4 0.2 8.4 4.5 0.8 0.7 0.6 42.9
16.8 22.4 1.6 0.1 7.6 14.2 2.2 0.1 0.0 51.8
12.3 31.8 0.0 0.1 6.5 18.5 7.3 1.1 4.9 29.8
10.8 35.4 0.5 0.0 8.2 21.1 1.4 1.4 5.5 26.6
19.3 36.6 0.4 0.1 4.6 12.7 1.6 3.1 0.1 40.8
15.9 30.2 2.9 0.1 4.8 25.1 1.5 3.9 2.5 29.0

55.5 4.1 1.1 0.0 2.9 9.9 0.7 9.2 0.0 72.1  
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5-2-2 20   

( g/m
3
)

P M 2.5

13.3 2.28 1.19 0.00 1.63 2.53 0.12 0.05 0.57 4.93
13.6 1.46 1.80 0.00 1.25 2.49 0.26 0.04 0.53 5.77
13.3 2.05 0.71 0.00 1.47 1.46 0.78 0.21 0.78 5.84
14.5 2.86 0.39 0.00 1.86 1.24 0.29 0.51 0.58 6.78
11.4 3.47 0.13 0.03 1.00 2.09 0.08 0.00 0.49 4.11
12.9 4.26 0.25 0.00 1.01 1.43 0.32 0.00 0.31 5.32
12.5
11.8 1.07 0.41 0.00 1.86 2.28 0.12 0.14 0.52 5.39
7.1 2.63 0.25 0.00 0.56 0.48 0.17 0.00 0.80 2.23

12.3 2.61 0.28 0.00 0.65 2.27 0.33 0.00 0.27 5.90
13.2 4.50 0.30 0.00 1.00 1.27 1.32 0.04 0.08 4.69
15.0 5.59 0.03 0.01 0.61 3.65 0.19 0.14 0.22 4.56
22.7 4.99 0.22 0.00 1.00 8.44 0.13 0.43 1.84 5.67
15.7 1.96 0.34 0.00 0.77 8.75 0.14 0.36 1.79 1.58
15.2 4.07 0.77 0.00 0.46 7.17 0.16 0.38 0.98 1.21
20.4 2.13 0.79 0.00 1.14 6.25 0.10 0.78 0.73 8.47  

)
P M 2.5

13.3 17.1 9.0 0.0 12.3 19.1 0.9 0.4 4.3 37.1
13.6 10.7 13.3 0.0 9.2 18.3 1.9 0.3 3.9 42.4
13.3 15.4 5.4 0.0 11.0 11.0 5.8 1.6 5.9 43.9
14.5 19.7 2.7 0.0 12.8 8.6 2.0 3.5 4.0 46.8
11.4 30.4 1.1 0.3 8.8 18.4 0.7 0.0 4.3 36.1
12.9 33.0 2.0 0.0 7.8 11.1 2.5 0.0 2.4 41.2
12.5
11.8 9.1 3.5 0.0 15.8 19.3 1.0 1.2 4.4 45.7
7.1 36.9 3.5 0.0 7.9 6.7 2.4 0.0 11.2 31.3

12.3 21.2 2.3 0.0 5.3 18.4 2.7 0.0 2.2 48.0
13.2 34.1 2.3 0.0 7.5 9.6 10.0 0.3 0.6 35.6
15.0 37.3 0.2 0.1 4.0 24.3 1.2 1.0 1.5 30.4
22.7 22.0 1.0 0.0 4.4 37.2 0.6 1.9 8.1 25.0
15.7 12.5 2.2 0.0 4.9 55.7 0.9 2.3 11.4 10.1
15.2 26.8 5.1 0.0 3.0 47.2 1.1 2.5 6.5 8.0
20.4 10.4 3.9 0.0 5.6 30.7 0.5 3.8 3.6 41.5  
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5-2-3 20   

( g/m
3
)

P M 2.5

22.6 2.86 1.18 0.01 0.27 11.77 0.00 0.00 0.98 5.52
20.4 0.26 1.30 0.02 0.18 11.17 0.00 0.00 0.89 6.59
25.0 1.42 2.97 0.01 1.12 10.60 0.00 0.60 0.76 7.53
28.8 2.62 2.99 0.02 0.53 13.66 0.12 0.36 2.15 6.34
26.6 6.27 1.13 0.03 0.63 13.61 0.01 0.00 0.46 4.45
26.3 5.27 1.35 0.09 0.90 12.36 0.09 0.00 0.03 6.20
29.2 0.40 1.13 0.03 1.07 18.76 0.03 0.29 1.62 5.86
23.8 3.29 0.92 0.01 0.97 13.34 0.04 0.23 0.09 4.91
22.3 3.96 0.64 0.03 0.98 11.20 0.01 0.00 0.48 5.01
13.6 1.46 1.80 0.00 1.25 2.49 0.26 0.04 0.53 5.77
24.6 9.20 0.42 0.07 0.69 6.63 1.88 0.04 0.62 5.06
27.7 7.21 0.10 0.04 0.76 10.28 0.15 0.14 0.64 8.39
29.7 5.67 0.87 0.00 0.45 14.97 0.00 0.00 0.56 7.16
25.5 4.16 1.03 0.00 0.28 14.73 0.01 0.06 0.54 4.70
25.2 4.49 2.46 0.01 0.08 15.26 0.00 0.00 1.28 1.62
28.0 2.96 1.58 0.01 0.68 14.01 0.02 0.46 0.42 7.86  

)
P M 2.5

22.6 12.7 5.2 0.1 1.2 52.1 0.0 0.0 4.3 24.4
20.4 1.3 6.4 0.1 0.9 54.8 0.0 0.0 4.4 32.3
25.0 5.7 11.9 0.0 4.5 42.4 0.0 2.4 3.0 30.1
28.8 9.1 10.4 0.1 1.8 47.4 0.4 1.3 7.5 22.0
26.6 23.6 4.3 0.1 2.4 51.2 0.0 0.0 1.7 16.7
26.3 20.0 5.1 0.4 3.4 47.0 0.4 0.0 0.1 23.6
29.2 1.4 3.9 0.1 3.7 64.3 0.1 1.0 5.5 20.1
23.8 13.8 3.9 0.0 4.1 56.1 0.2 1.0 0.4 20.6
22.3 17.7 2.9 0.1 4.4 50.2 0.0 0.0 2.2 22.5
13.6 10.7 13.3 0.0 9.2 18.3 1.9 0.3 3.9 42.4
24.6 37.4 1.7 0.3 2.8 26.9 7.6 0.2 2.5 20.6
27.7 26.0 0.4 0.1 2.7 37.1 0.5 0.5 2.3 30.3
29.7 19.1 2.9 0.0 1.5 50.4 0.0 0.0 1.9 24.1
25.5 16.3 4.0 0.0 1.1 57.8 0.0 0.2 2.1 18.4
25.2 17.8 9.8 0.0 0.3 60.6 0.0 0.0 5.1 6.4
28.0 10.6 5.6 0.0 2.4 50.0 0.1 1.6 1.5 28.1  
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5-2-4 20   

( g/m
3
)

P M 2.5

18.1 2.65 1.25 0.00 0.94 6.37 0.10 0.03 0.86 5.90
17 .9

21.3 2.48 3.95 0.00 1.58 5.74 0.19 0.37 0.21 6.78
25.5 4.39 3.24 0.00 1.33 7.78 0.16 0.38 1.48 6.74
24.4 5.07 0.91 0.05 1.29 8.14 0.06 0.00 0.00 8.87
27.5 5.98 0.88 0.03 1.36 10.42 0.81 0.00 0.00 8.01
25.9 1.73 1.37 0.02 1.28 15.11 0.07 0.11 0.71 5.49
20.8 4.49 0.80 0.00 1.25 9.94 0.07 0.27 0.23 3.74
25.8 2.75 1.10 0.02 1.32 10.55 0.17 0.00 0.13 9.76
20.5 4.57 0.51 0.01 0.77 8.28 0.56 0.01 0.00 5.80
21.5 3.73 0.39 0.00 0.99 7.41 1.79 0.11 0.00 7.08
13.9 3.39 0.11 0.00 0.66 3.47 0.56 0.08 0.11 5.53
18.3 9.78 0.59 0.00 0.71 3.04 0.03 0.14 0.38 3.62
18.7 4.06 1.06 0.00 0.61 8.72 0.00 0.00 0.45 3.80
21.3 6.83 0.97 0.01 0.51 8.74 0.06 0.00 0.56 3.62
31.8 5.47 0.97 0.00 1.07 12.28 0.07 0.88 0.07 10.98  

)
P M 2.5

18.1 14.6 6.9 0.0 5.2 35.2 0.6 0.1 4.8 32.6
17.9
21.3 11.6 18.5 0.0 7.4 26.9 0.9 1.7 1.0 31.8
25.5 17.2 12.7 0.0 5.2 30.5 0.6 1.5 5.8 26.4
24.4 20.8 3.7 0.2 5.3 33.4 0.3 0.0 0.0 36.4
27.5 21.8 3.2 0.1 5.0 37.9 2.9 0.0 0.0 29.1
25.9 6.7 5.3 0.1 5.0 58.4 0.3 0.4 2.7 21.2
20.8 21.6 3.8 0.0 6.0 47.8 0.4 1.3 1.1 18.0
25.8 10.6 4.2 0.1 5.1 40.9 0.7 0.0 0.5 37.8
20.5 22.3 2.5 0.1 3.8 40.4 2.7 0.0 0.0 28.3
21.5 17.4 1.8 0.0 4.6 34.5 8.3 0.5 0.0 32.9
13.9 24.4 0.8 0.0 4.7 24.9 4.0 0.6 0.8 39.8
18.3 53.5 3.2 0.0 3.9 16.6 0.2 0.8 2.1 19.8
18.7 21.7 5.7 0.0 3.3 46.6 0.0 0.0 2.4 20.3
21.3 32.0 4.6 0.0 2.4 41.1 0.3 0.0 2.6 17.0
31.8 17.2 3.1 0.0 3.4 38.6 0.2 2.8 0.2 34.5  
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5-2-5 20   

( g/m
3
)

P M 2.5

11.6 2.86 0.70 0.00 0.46 1.70 0.11 0.00 1.08 4.67
8.1 0.93 0.93 0.00 0.45 1.17 0.12 0.00 0.75 3.72

13.0 1.54 2.94 0.00 1.90 0.00 0.27 0.39 0.27 5.69
15.4 3.64 3.08 0.00 1.46 0.56 0.24 0.33 1.41 4.66
13.9 5.57 0.59 0.00 1.26 1.99 0.14 0.07 0.27 4.01
18.4 4.24 0.67 0.04 1.33 3.92 0.11 0.00 0.00 8.09
11.5 0.44 1.66 0.00 1.62 1.36 0.27 0.20 0.78 5.18
10.2 3.67 0.88 0.00 1.88 0.00 0.11 0.26 0.01 3.39
11.0 4.78 0.92 0.00 1.12 0.00 0.20 0.02 0.53 3.44
21.0 5.79 0.55 0.01 1.18 5.08 0.30 0.06 0.00 8.03
19.1 6.65 0.24 0.01 1.01 3.84 0.78 0.01 0.00 6.56
19.3 7.15 0.05 0.00 0.87 5.79 0.07 0.06 0.00 5.30
15.2 4.73 0.24 0.00 0.62 4.67 0.09 0.06 0.07 4.73
14.2 3.79 0.51 0.00 0.41 4.43 0.11 0.15 0.79 4.01
12.5 4.18 0.68 0.00 0.19 1.55 0.09 0.05 1.13 4.62
13.6 2.43 0.44 0.00 0.56 1.83 0.27 0.67 1.59 5.82  

)
P M 2.5

11.6 24.7 6.1 0.0 4.0 14.7 1.0 0.0 9.3 40.3
8.1 11.6 11.6 0.0 5.5 14.5 1.5 0.0 9.3 46.1

13.0 11.9 22.6 0.0 14.6 0.0 2.1 3.0 2.1 43.8
15.4 23.7 20.0 0.0 9.5 3.7 1.6 2.2 9.2 30.3
13.9 40.1 4.2 0.0 9.1 14.3 1.0 0.5 1.9 28.9
18.4 23.0 3.6 0.2 7.2 21.3 0.6 0.0 0.0 44.0
11.5 3.8 14.4 0.0 14.1 11.8 2.4 1.8 6.8 45.0
10.2 35.9 8.7 0.0 18.4 0.0 1.1 2.6 0.1 33.2
11.0 43.4 8.3 0.0 10.2 0.0 1.8 0.2 4.8 31.2
21.0 27.6 2.6 0.0 5.6 24.2 1.4 0.3 0.0 38.3
19.1 34.8 1.3 0.1 5.3 20.1 4.1 0.1 0.0 34.3
19.3 37.1 0.3 0.0 4.5 30.0 0.4 0.3 0.0 27.4
15.2 31.1 1.6 0.0 4.1 30.7 0.6 0.4 0.5 31.1
14.2 26.7 3.6 0.0 2.9 31.2 0.8 1.1 5.6 28.2
12.5 33.4 5.5 0.0 1.5 12.4 0.7 0.4 9.1 37.0
13.6 17.9 3.2 0.0 4.1 13.5 2.0 4.9 11.7 42.8  
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5-2-6 21   

( g/m
3
)

P M 2.5

9.5 0.32 1.27 0.01 0.00 0.74 0.12 0.06 1.32 5.62
5.2 0.89 0.93 0.01 0.00 0.39 0.02 0.03 0.33 2.59
8.9 1.43 3.98 0.00 0.12 0.00 0.08 0.54 0.06 2.67
9.9 1.45 2.92 0.06 0.00 0.28 0.11 0.30 1.15 3.66
6.0 2.78 0.90 0.02 0.00 0.34 0.03 0.14 0.52 1.29
9.1 3.07 0.33 0.04 0.07 0.30 0.01 0.11 0.40 4.75

10.9 0.31 0.69 0.05 0.33 2.30 0.06 0.43 1.40 5.30
6.1 2.54 0.18 0.02 0.15 1.46 0.02 0.39 0.61 0.71
7.4 1.66 0.13 0.04 0.17 2.17 0.04 0.35 0.33 2.55
9.8 2.92 0.20 0.03 0.42 0.86 0.10 0.18 0.18 4.92
8.8 2.93 0.00 0.01 0.01 1.49 1.70 0.50 0.65 1.53
4.7 3.13 0.00 0.02 0.09 0.43 0.14 0.16 0.00 0.74

13.3 4.55 0.05 0.01 0.11 0.00 0.04 0.19 0.11 8.28
4.8 2.60 0.19 0.00 0.07 0.00 0.11 0.09 0.09 1.64

10.3 3.35 0.00 0.01 0.00 0.00 0.44 0.41 1.78 4.28
7.7 2.34 0.48 0.01 0.12 0.00 0.01 0.39 0.20 4.17  

)
P M 2.5

9.5 3.4 13.5 0.2 0.0 7.8 1.2 0.6 14.0 59.4
5.2 17.1 17.8 0.2 0.0 7.4 0.4 0.7 6.4 49.9
8.9 16.1 44.8 0.1 1.3 0.0 0.9 6.1 0.7 30.0
9.9 14.6 29.4 0.6 0.0 2.8 1.2 3.0 11.6 36.9
6.0 46.2 14.9 0.3 0.0 5.6 0.6 2.4 8.6 21.4
9.1 33.8 3.7 0.5 0.7 3.3 0.1 1.2 4.4 52.3

10.9 2.9 6.3 0.5 3.0 21.2 0.6 3.9 12.9 48.7
6.1 41.8 3.0 0.4 2.5 24.0 0.3 6.4 10.1 11.6
7.4 22.4 1.7 0.5 2.3 29.2 0.5 4.7 4.5 34.2
9.8 29.8 2.1 0.3 4.3 8.7 1.0 1.9 1.8 50.2
8.8 33.3 0.0 0.1 0.1 16.9 19.2 5.7 7.3 17.3
4.7 66.5 0.0 0.3 1.9 9.2 2.9 3.4 0.0 15.8

13.3 34.1 0.4 0.1 0.9 0.0 0.3 1.4 0.9 62.0
4.8 54.3 3.9 0.1 1.4 0.0 2.4 1.9 1.8 34.2

10.3 32.6 0.0 0.1 0.0 0.0 4.2 4.0 17.4 41.7
7.7 30.3 6.2 0.1 1.6 0.0 0.2 5.0 2.6 54.0  
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5-2-7 21   

( g/m
3
)

P M 2.5

11.9 0.30 1.61 0.03 0.00 2.15 0.05 0.11 1.36 6.33
8.4 0.00 0.60 0.03 0.11 3.00 0.26 0.33 1.52 2.54

10.5 0.98 3.04 0.02 0.15 0.53 0.26 0.44 0.61 4.52
10.2 1.99 2.46 0.04 0.00 1.64 0.10 0.24 1.37 2.35
7.8 2.24 0.32 0.04 0.00 1.51 0.07 0.17 0.70 2.79

11.2 3.59 0.07 0.08 0.00 0.93 0.00 0.19 0.70 5.59
10.1 0.19 0.43 0.05 0.18 3.11 0.02 0.21 1.35 4.54
8.6 0.33 0.03 0.04 0.66 3.73 0.20 0.29 2.01 1.34
7.2 0.95 0.32 0.04 0.08 2.33 0.22 0.22 0.51 2.53
9.1 2.35 0.50 0.03 0.10 1.25 0.09 0.18 0.23 4.36
7.3 2.60 0.03 0.06 0.08 0.84 0.65 0.17 0.21 2.62
3.8 3.17 0.02 0.01 0.13 0.11 0.04 0.09 0.04 0.22

15.7 5.41 0.37 0.02 0.00 2.06 0.01 0.14 0.14 7.58
14.5 2.52 1.65 0.03 0.00 4.47 0.02 0.01 0.30 5.49
18.7 2.15 1.40 0.04 0.00 5.24 0.03 0.10 1.17 8.56
13.8 2.79 1.20 0.03 0.15 1.97 0.07 0.15 0.27 7.16  

)
P M 2.5

11.9 2.5 13.5 0.2 0.0 18.0 0.4 0.9 11.4 53.1
8.4 0.0 7.1 0.4 1.3 35.8 3.1 3.9 18.2 30.3

10.5 9.3 28.8 0.2 1.4 5.0 2.4 4.1 5.8 42.9
10.2 19.5 24.1 0.4 0.0 16.1 1.0 2.4 13.4 23.1
7.8 28.6 4.1 0.5 0.0 19.2 0.8 2.2 9.0 35.6

11.2 32.1 0.6 0.7 0.0 8.4 0.0 1.7 6.3 50.1
10.1 1.8 4.3 0.5 1.8 30.9 0.2 2.0 13.4 45.0
8.6 3.8 0.4 0.4 7.7 43.3 2.3 3.4 23.2 15.5
7.2 13.2 4.4 0.6 1.1 32.4 3.1 3.1 7.1 35.1
9.1 25.9 5.5 0.3 1.1 13.7 1.0 2.0 2.5 47.9
7.3 35.8 0.5 0.8 1.1 11.5 9.0 2.3 2.9 36.1
3.8 82.7 0.5 0.4 3.4 2.9 1.0 2.3 1.0 5.8

15.7 34.4 2.3 0.1 0.0 13.1 0.0 0.9 0.9 48.2
14.5 17.4 11.4 0.2 0.0 30.8 0.1 0.1 2.1 37.9
18.7 11.5 7.5 0.2 0.0 28.0 0.2 0.5 6.3 45.8
13.8 20.2 8.7 0.2 1.1 14.3 0.5 1.1 2.0 51.9  
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5-2-8 21   

( g/m
3
)

P M 2.5

14.7 3.43 0.36 0.11 0.26 4.20 0.01 0.28 0.08 5.97
18.7 2.63 1.24 0.09 0.09 5.66 2.31 0.38 0.00 6.26
20.1 3.26 0.74 0.08 0.24 6.51 2.73 0.28 0.19 6.04
15.6 4.85 0.00 0.11 0.39 5.33 0.03 0.34 0.05 4.50
12.4 5.76 0.00 0.09 0.06 2.09 0.00 0.20 0.08 4.14
12.5 5.31 0.00 0.07 0.00 1.80 0.00 0.14 0.13 5.08
17.2 3.79 0.19 0.09 0.11 6.74 0.00 0.23 0.20 5.84
11.8 2.04 0.11 0.06 0.45 6.44 0.02 0.24 0.20 2.20
9.1 2.56 0.00 0.07 0.00 2.87 0.42 0.07 0.09 3.04

17.6 5.68 0.03 0.06 0.12 2.64 3.50 0.16 0.00 5.43
15.4 2.66 0.00 0.06 0.10 0.73 7.72 0.21 0.01 3.93
5.8 3.28 0.00 0.02 0.01 0.00 0.01 0.30 0.01 2.17

11.7 4.93 0.19 0.04 0.00 1.33 0.00 0.13 0.00 5.07
11.6 4.36 0.39 0.05 0.05 2.63 0.00 0.03 0.00 4.08
15.6 4.76 0.29 0.06 0.06 3.30 0.00 0.23 0.32 6.54
13.6 3.14 0.44 0.04 0.23 4.39 0.00 0.07 0.08 5.17  

)
P M 2.5

14.7 23.3 2.4 0.8 1.8 28.5 0.1 1.9 0.5 40.6
18.7 14.1 6.6 0.5 0.5 30.3 12.4 2.0 0.0 33.5
20.1 16.2 3.7 0.4 1.2 32.4 13.6 1.4 1.0 30.1
15.6 31.1 0.0 0.7 2.5 34.2 0.2 2.2 0.3 28.9
12.4 46.4 0.0 0.7 0.5 16.9 0.0 1.6 0.6 33.3
12.5 42.4 0.0 0.6 0.0 14.3 0.0 1.1 1.1 40.5
17.2 22.0 1.1 0.5 0.6 39.2 0.0 1.3 1.2 34.0
11.8 17.3 1.0 0.5 3.8 54.7 0.2 2.1 1.7 18.7
9.1 28.1 0.1 0.7 0.0 31.4 4.6 0.8 1.0 33.3

17.6 32.2 0.1 0.3 0.7 15.0 19.9 0.9 0.0 30.8
15.4 17.2 0.0 0.4 0.6 4.7 50.1 1.3 0.1 25.5
5.8 56.4 0.0 0.3 0.2 0.0 0.3 5.2 0.2 37.4

11.7 42.2 1.6 0.3 0.0 11.4 0.0 1.1 0.0 43.4
11.6 37.6 3.4 0.5 0.4 22.7 0.0 0.2 0.0 35.2
15.6 30.6 1.9 0.4 0.4 21.2 0.0 1.5 2.1 42.0
13.6 23.1 3.2 0.3 1.7 32.4 0.0 0.5 0.6 38.2  
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5-2-9 21   

( g/m
3
)

P M 2.5

18.9 4.81 0.53 0.12 0.54 3.51 0.00 0.67 0.25 8.49
14.7 2.80 2.19 0.08 0.00 4.18 0.19 0.28 0.00 5.00
14.4 3.28 0.66 0.07 0.36 4.57 0.25 0.29 0.13 4.77
12.7 4.25 0.00 0.09 0.20 3.33 0.01 0.37 0.22 4.23
10.7 4.59 0.00 0.07 0.05 2.09 0.00 0.28 0.14 3.49
14.0 5.95 0.00 0.08 0.13 1.20 0.00 0.15 0.18 6.29
12.1 3.46 0.15 0.04 0.06 3.95 0.00 0.21 0.24 3.97
9.1 2.41 0.00 0.16 0.81 4.08 0.00 0.47 0.00 1.15
8.6 2.59 0.00 0.08 0.01 3.00 0.03 0.09 0.16 2.62
8.9 3.21 0.05 0.02 0.10 1.65 0.00 0.11 0.00 3.79
9.5 3.80 0.00 0.07 0.10 2.06 0.41 0.02 0.00 3.03

15.4 4.65 0.01 0.03 0.09 3.69 0.03 0.20 0.00 6.68
16.8 4.96 0.03 0.04 0.00 2.69 0.24 0.23 0.20 8.45
17.6 5.69 0.51 0.05 0.22 3.37 0.05 0.09 0.00 7.63
24.7 8.06 0.49 0.07 0.19 3.08 0.04 0.24 0.15 12.38
25.3 8.38 0.70 0.08 0.50 4.11 0.20 0.30 0.01 11.01  

)
P M 2.5

18.9 25.4 2.8 0.7 2.9 18.5 0.0 3.6 1.3 44.9
14.7 19.0 14.9 0.5 0.0 28.4 1.3 1.9 0.0 34.0
14.4 22.8 4.6 0.5 2.5 31.8 1.8 2.0 0.9 33.2
12.7 33.5 0.0 0.7 1.6 26.2 0.1 2.9 1.7 33.3
10.7 42.9 0.0 0.6 0.5 19.5 0.0 2.6 1.3 32.6
14.0 42.6 0.0 0.5 1.0 8.6 0.0 1.1 1.3 45.0
12.1 28.7 1.2 0.4 0.5 32.7 0.0 1.7 2.0 32.9
9.1 26.6 0.0 1.7 8.9 45.0 0.0 5.2 0.0 12.7
8.6 30.2 0.0 0.9 0.2 35.0 0.3 1.0 1.9 30.5
8.9 35.9 0.5 0.3 1.1 18.5 0.0 1.2 0.0 42.5
9.5 40.0 0.0 0.7 1.1 21.7 4.3 0.2 0.0 31.9

15.4 30.2 0.1 0.2 0.6 24.0 0.2 1.3 0.0 43.4
16.8 29.5 0.2 0.2 0.0 16.0 1.4 1.4 1.2 50.2
17.6 32.3 2.9 0.3 1.2 19.2 0.3 0.5 0.0 43.3
24.7 32.6 2.0 0.3 0.8 12.5 0.2 1.0 0.6 50.1
25.3 33.1 2.8 0.3 2.0 16.2 0.8 1.2 0.0 43.5  
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5-2-10 21   

( g/m
3
)

P M 2.5

12.9 0.85 1.69 0.04 0.07 1.75 0.02 0.18 1.32 7.02
8.6 0.97 1.19 0.03 0.03 2.01 0.02 0.12 0.41 3.83

11.7 2.22 3.56 0.03 0.51 0.26 0.09 0.66 0.03 4.34
14.6 2.83 2.54 0.06 0.51 1.64 0.08 0.84 0.78 5.38
13.9 4.96 0.62 0.08 0.43 2.41 0.00 0.24 0.18 5.02
19.4 5.91 0.32 0.10 0.31 4.45 0.00 0.64 0.06 7.57
13.3 3.05 0.50 0.08 0.46 1.93 0.00 0.45 0.68 6.14
8.3 2.81 0.50 0.02 0.53 1.45 0.01 0.35 0.48 2.16

12.9 2.47 0.31 0.06 0.11 5.12 0.21 0.19 0.01 4.47
16.0 3.44 0.18 0.02 0.03 4.57 0.54 0.15 0.00 7.08
16.8 3.43 0.38 0.05 0.25 3.51 2.71 0.21 0.00 6.23
15.9 6.30 0.00 0.05 0.16 2.59 0.24 0.20 0.00 6.33
18.3 5.01 0.63 0.04 0.00 2.88 0.00 0.25 0.06 9.45
12.5 2.54 0.99 0.03 0.00 2.03 0.00 0.17 0.52 6.27
14.3 4.02 0.64 0.02 0.10 1.15 0.00 0.10 1.30 6.95
13.9 4.33 0.82 0.03 0.06 1.38 0.02 0.17 1.24 5.83  

)
P M 2.5

12.9 6.6 13.1 0.3 0.5 13.5 0.1 1.4 10.2 54.2
8.6 11.2 13.9 0.3 0.4 23.4 0.2 1.4 4.7 44.5

11.7 18.9 30.5 0.2 4.3 2.3 0.8 5.6 0.3 37.1
14.6 19.3 17.3 0.4 3.5 11.2 0.6 5.7 5.3 36.7
13.9 35.6 4.4 0.6 3.1 17.3 0.0 1.7 1.3 36.1
19.4 30.5 1.7 0.5 1.6 23.0 0.0 3.3 0.3 39.1
13.3 22.9 3.7 0.6 3.5 14.5 0.0 3.4 5.1 46.2
8.3 33.8 6.0 0.2 6.3 17.5 0.2 4.2 5.8 26.0

12.9 19.1 2.4 0.4 0.8 39.6 1.6 1.5 0.0 34.5
16.0 21.5 1.2 0.2 0.2 28.5 3.4 0.9 0.0 44.2
16.8 20.5 2.3 0.3 1.5 20.9 16.2 1.2 0.0 37.1
15.9 39.7 0.0 0.3 1.0 16.3 1.5 1.3 0.0 39.9
18.3 27.3 3.4 0.2 0.0 15.7 0.0 1.3 0.3 51.6
12.5 20.2 7.9 0.2 0.0 16.2 0.0 1.3 4.2 50.0
14.3 28.2 4.5 0.1 0.7 8.1 0.0 0.7 9.1 48.7
13.9 31.2 5.9 0.2 0.4 9.9 0.1 1.2 9.0 42.0  

0

10

20

30

40

50

60

70

80

90

100
H21

+SOA

 



181 
 

6 22  

1 14203

2 14107

3 14131

4 13108

5 11107

6 11421
 914

35.51.43N 139.38.43E 15.0m
17

1.4km

 6-4-4 ( )

35.39.54N 139.49.39E (23m)
100m 200 1km

1 2km ,
10 2km

 1-7-5

35.30.43N 139.42.55E(10m)
480m

5 6km 4km

 20-2

 35.25.09N 139.37.14E

0.5 16

 1-3-39 4

300 2.2
122

36.04.49N 139.33.50E 4 m

35.20.51N 139.21.05E

1km 1km

4km 2km

 1-2-15
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7 12106

8 12219

9 8203

10 9304

11 10201

12 20201

800m 14
2

1km 300m 600m

8km
300m 400m 1000 2000m

 378
36.24.06N 139.05.57E 20m

500
2km 300

300

 1978
36.37.57N 138.10.38E 4m

1km
300 600

2.3

2.6km 700m
10km

 2145-13
36.36.1N 139.56.25E (12m)

36.4.16N 140.11.27E 3 m

300m
354

2-7-46

700m
1000m

35.37.51N 140.04.15E 5 m

35.31.34N 140.04.05E 5 m
16
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13 19201

14* 22101

15 22209

16 22130

*( 21 20 )
14 22101

34.98.52N 128.33.67E 3m

200

300

 1-7-31

300m ( 63.7m ) 700m

35.40.08N 138.33.11E (4.5m)

400m 1 350m

1-1

400 (16,000 / ) NO2
, 280

100

34.97.36N 138.40.06E 9m
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1300 1000
30 40 200

300m ( 63.7m ) 700m
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200 1000m
1200m 400m

300m 257
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Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 2.5 2.5 0.50 0.50 0.25 0.25 0.50

: mg/L

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 2.5 2.5 0.49 0.50 0.24 0.25 0.49

0.005 0.02 0.01 0.004 0.006 0.002 0.002 0.02

C V % 1.0 0.6 0.5 0.8 1.2 0.8 0.7 3.9

7 4   

7.1 20  

7.1.1  

 7-1
 

 
(1)   

Cl NO3 SO4
2 1000ppm 5 25 25mL

500mL 2L 100mL
 

 
(2)   

Na NH4
+ K+ Mg2+ Ca2+ 1000ppm 5 5 2. 5

2. 5 5mL 500mL 2L
100mL  

 
 
 
 
 
 
 
 
7.1.2  

1   
5 6-2

5
 

 
 
 
 
 
 
 
 
 

2   
7

5 6-3  

7-2 mg/ L CV% 

7-1  
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Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0 0.49 2.5 2.5 0.49 0.50 0.24 0.25 0.50

1 0.49 2.4 2.4 0.49 0.50 0.24 0.25 0.48

2 0.49 2.4 2.4 0.49 0.50 0.24 0.25 0.48

4 0.50 2.5 2.5 0.51 0.49 0.25 0.26 0.52

7 0.48 2.5 2.5 0.49 0.46 0.25 0.25 0.47

: mg/L

 
 
 
 
 
 
 
 
 
 
 
7.1.3  

6-4
K+ Mg2+ Ca2+

CV 14 20%
Cl NO3 SO4

2 NH4
+ Na CV 10%

20%
 

 
 

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 2.5 2.5 0.50 0.50 0.25 0.25 0.50

1 0.49 2.5 2.5 0.49 0.50 0.24 0.25 0.50

2 0.41 2.3 2.4 0.48 0.51 0.20 0.24 0.53

3 0.53 2.6 2.5 0.50 0.48 0.23 0.25 0.50

4 0.50 2.3 2.3 0.51 0.57 0.23 0.25 0.48

5 0.45 2.3 2.4 0.45 0.57 0.39 0.29 0.58

6 0.52 2.6 2.6 0.46 0.53 0.24 0.25 0.51

7 0.51 2.5 2.5 0.41 0.50 0.23 0.35 0.67

8 0.47 2.5 2.4 0.49 0.53 0.25 0.26 0.51

9 0.46 2.5 2.6 0.45 0.53 0.20 0.23 0.49

10 0.55 2.3 2.5 0.48 0.51 0.24 0.26 0.57

11 0.48 2.4 2.4 0.49 0.45 0.23 0.24 0.57

12 0.50 2.5 2.5 0.54 0.60 0.26 0.20 0.33

0.49 2.4 2.5 0.48 0.52 0.25 0.26 0.52

0.04 0.1 0.1 0.03 0.04 0.05 0.04 0.08

C V % 8 5 4 7 8 20 14 15

: CV% mg/L

  

7-3  

7-4  



186 
 

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 1.00 1.50 0.50 1.00 0.50 0.30 0.50

: mg/L

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 1.00 1.50 0.50 1.00 0.50 0.30 0.50

0.50 1.01 1.50 0.50 1.05 0.50 0.30 0.49

0.003 0.013 0.004 0.003 0.005 0.004 0.001 0.009

C V % 0.7 1.3 0.2 0.6 0.4 0.7 0.3 1.9

: CV% mg/L

7.2 21  

7.2.1  

 
7-5  

 
(1)   

Cl NO3 SO4
2 1000mg/  L 5 10 15ml

500ml 2L 100ml
 

 
(2)   

Na NH4
+ K+ Mg2+ Ca2+ 1000mg/  L 5 10 5

3 5ml 500ml 2L
100ml  
 
 
 
 
 
 
 
 
 
7.2.2  

5

Ca2+

7-6  
 

 
 
 
 
 
 
 
 
 
 

7-6 mg/L CV% 

7-5  
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7.2.3  

7-7
Na+ Mg2+ Ca2+ CV

18 22% Na+ 10
CV 10% Mg2+

30% 3
Ca2+

CV 10%
CV%

1)  
 
 

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

1 0.41 0.82 1.27 0.43 0.92 0.41 0.19 0.39

2 0.44 0.87 1.38 0.50 1.08 0.45 0.26 0.39

3 0.51 1.00 1.52 0.48 1.00 0.51 0.29 0.49

4 0.57 1.10 1.70 0.62 1.24 0.46 0.36 0.61

5 0.60 1.20 1.62 0.51 1.06 0.47 0.31 0.54

6 0.51 1.08 1.45 0.51 1.06 0.51 0.29 0.51

7 0.56 1.20 1.54 0.50 1.05 0.51 0.30 0.51

8 0.48 0.90 1.42 0.56 0.98 0.50 0.20 0.25

9 0.52 1.08 1.47 0.45 1.06 0.61 0.24 0.44

10 0.52 1.04 1.48 0.80 1.12 0.55 0.21 0.33

11 0.48 1.00 1.50 0.49 1.15 0.53 0.32 0.56

12 0.51 0.99 1.47 0.51 1.04 0.60 0.23 0.49

0.50 1.00 1.50 0.50 1.00 0.50 0.30 0.50

0.51 1.02 1.49 0.53 1.06 0.51 0.27 0.46

0.05 0.12 0.11 0.10 0.08 0.06 0.05 0.10

C V % 10 12 7 18 8 12 20 22

: CV% mg/L

 
   30%  
 
 
 
 

7-7  
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7.3 22  

7.3.1  

 
7-8  

 
(1)   

Cl NO3 SO4
2 5 10 15ml 500ml

2L 100ml
 

 
(2)   

Na NH4
+ K+ Mg2+ Ca2+ 5 5 10 5 10ml 500ml

2L 100ml
 

 
 
 
 
 
 
 
 
 
7.3.2  

7-9
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

7-9  

7-8  

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

0.50 1.00 1.50 0.50 0.50 1.00 0.50 1.00

: mg/L

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

8 31 0.50 0.74 1.56 0.48 0.44 1.02 0.45 0.67

9 21 0.49 0.95 1.43 0.48 0.52 1.01 0.46 0.72

9 24 0.48 0.93 1.43 0.47 0.52 0.98 0.50 0.71

9 30 0.50 1.08 1.49 0.50 0.55 1.04 0.46 0.74

10 21 0.49 0.96 1.49 0.48 0.53 1.00 0.50 0.75

: mg/L
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7.3.3  

7-10
NO3

- Ca2+ CV 16%
19% NO3

- 1
Ca2+ 5

CV 10%
CV 10%

CV% 30%
2)

 
 
 

Cl NO3 SO4 Na+ NH4
+ K+ Mg2+ Ca2+

1 0.40 1.40 1.80 0.43 0.38 0.92 0.54 1.00

2 0.46 0.93 1.40 0.51 0.51 0.96 0.51 1.01

3 0.44 0.83 1.39 0.51 0.50 0.98 0.49 0.97

4 0.50 1.00 1.51 0.51 0.53 1.02 0.51 1.00

5 0.50 1.04 1.98 0.47 0.53 1.37 0.29 0.43

6 0.48 0.83 1.38 0.50 0.58 1.03 0.47 0.95

7 0.53 1.06 1.64 0.41 0.54 1.05 0.52 1.03

8 0.48 0.85 1.35 0.53 0.56 0.92 0.48 0.94

9 0.50 1.08 1.49 0.50 0.55 1.04 0.46 0.74

10 0.49 0.96 1.50 0.49 0.56 1.02 0.50 0.95

11 0.47 0.86 1.39 0.51 0.48 1.00 0.50 0.99

12 0.51 0.96 1.46 0.64 0.51 1.02 0.49 0.76

0.50 1.00 1.50 0.50 0.50 1.00 0.50 1.00

0.48 0.98 1.52 0.50 0.52 1.03 0.48 0.90

0.04 0.16 0.19 0.06 0.05 0.12 0.06 0.17

C V % ** 7 16(10) 13(9) 11 10 11(5) 13(4) 19(10)

: CV% mg/L

 
    30%  
   30%  

 
1)  21   
 22 3  
2)  22   
 23 3  

7-10  



190 
 

8   

 
 ( ) : ,

25 ,  348(1984)  
 ,  ( ) :

( 2 ) ,  26 ,  594(1985)  
 ( ) :

( 3 ) ,  27 ,  305(1986)  
 ( ) :

( ) ,  30 ,  204(1989)  
 ( ) :

( 6 ) ,  31 ,  254(1990)  
( ) ,   ,   ( ) :

,  32 ,  
203(1991)  

 ( ) ,   ( ) :
( 7 ) ,  32

,  499(1991)  
 ,   ( ) ,   ( ) ,   

( ) :
( 8 ) ,  33 ,  243(1992)  

 ( ) ,   ( ) ,   
( ) :
( 9 ) ,  33 ,  244(1992)  

 ( ) ,   ,  (
) : ( 2 ) ,  33

,  250(1992)  
 ( ) :

( 10 ) ,  34 ,  325(1993)  
 ,   ,  ( ) :

,  34 ,  
327(1993)  

 ( ) : PAHs ,  34
,  324(1993)  

 ( ) :
,  35 ,  497(1994)  

 ,  ( ) :
( 11 ) ,  35 ,  265(1994)  

 ,  ,  ( ) :
( 12 ) ,  36 ,  



191 
 

256(1995)  
 ( ) :

( 13 ) ,  37 ,  377(1996)  
 ,   : ,  

38 ,  618(1997)  
 ( ) :

( 14 ) ,  38 ,  619(1997)  
 ( ) :

( 15 ) ,  39 ,  387(1998)  
 ( ) ,  ( ) :

,  40 ,  
438(1999)  

 ,   ( ) :
( 16 ) ,  40 ,  444(1999)  

 ( ) :  
( 17 )  10  , 41 ,  
290(2000)  
( ) :

( 18 )  11 ,  42 ,  
249(2001)  

 ( ) :
( 19 ) 12 ,  43

,  381(2002)  
 ( ) :

( 20 ) 13 ,  44
,  340(2003)  

 ( ) :
( 21 )  14 ,  45 ,  

309(2004)  
 ( ) :

( 22 )  PM2. 5 ,  45
,  309(2004)  

( ) :
( 23 )  15 ,  46

,  564(2005)  
 ( ) :

( 24 )  PM2. 5 (2) ,  46
,  567(2005)   

 ( ) :
( 25 )  17 ,  47 ,  



192 
 

2E0948 (2006)   
 ( ) :

( 26 )  17 ,  48
,  563(2007)   

 ( ) :  
SPM ,  48
,  386 (2007)   

 ,   ( ) :
( 27 )  18 ,  49

,  280(2008)   
 ( ) :

( 28 )  18 ,  46
,  281(2008)   

 , ( ) :
( 29 )  19 , 50

, 465(2009)  
 ,  ( ) ,  ( ) :

( 30 )  PMF
, 50 , 466(2009)  

, ( ) ,
: PM2. 5

20 , 51 , 296 2010  
( ) : , 51

, 166(2010)  
 ( ( ) ) ,   

    ,  PM2. 5  
    ,  52 ,  408(2011)  



193 
 

 

 

                             
  

  1                       
  2                       
  3                 
  4   
   4. 1             *      
   4. 2               
   4. 3                    
   4. 4                
   4. 5              
    4. 6    
                     
  5 3               
                        
  6                      
 
                                    *4. 1. 3  
 

  
  1                
  2                  
  3         
  4             
  5                
  6                

7  4      
8   

 
 
                           
                          
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        平成 24年 3 月発行 

        平成 22年度浮遊粒子状物質合同調査報告書 

        関東甲信静における PM2.5 のキャラクタリゼーション（第 3報） 

 

        編集・発行 関東地方大気環境対策推進連絡会 

    浮遊粒子状物質調査会議 

        編集責任 埼玉県環境科学国際センター 

    埼玉県加須市上種足 914 

    電 話 0480-73-8352 

 

 
 
 


