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113 SRF SRF
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6.

1. PM2.5 12.8 %fP+S3)

PM2.5

60

80

108 113 PM2.5

..fP+S3 -2fP+S3

27% 17.7

-/*1fP+S3 24%

21% PM2.5

2. 105

-

112 113 15

8

-

- 2,2,4-

113

112

113 0.33

ppbv 112 (0.30 ppbv)

(0.95 ppbv)

(WHO) 1/100,000

(0.53 ppbv)

(TCEQ)

(1.4 ppbv)

3. P24

112 14 8

1. 8 112 111

4.2%



4

111

1.9~15%

1.9 ~15%

1.9% 15%

8.3% 2.5% - 5.5%

5.3% 15.0%

2,2,4- 1.9%

13.8%

2. 8

3.4%

0.1%

5.9% 3.4%

5.2%

9.1%

17.9% 3.3%

13.5% 6

10.5% 13

6.2% 14

5.8%

4. NASA

1000

1. 113 3D

2. 113

VOCs

3. 115

1. 109 5 22

109 112

109 P.4

108

2. 112 12 21

113

116 P5-6

116

8 108

80% 113 8

72%

116
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70%

116 62

3. 115 P.22

115 49.57

2.98

52.55 52.64

115

50.66

1

4.

115

1

P.23 115

115 1,300

1.

P5 2.5 105 ~113

PM2.5

110

112

112

113

PM2.5

PM2.5

110

111 112

PM2.5 105

-3*.fP+S3 113 --*.fP+S3

-.fP+S3

2. P6

113 116 116 PM2.5

13

113 12.8

2030

PM2.5 10 /

-1fP+S3 -.fP+S3

1.
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2.

NOx O3

114

BVOC

NOx

3. 100%

100%

HAPs

VOCs

VOCs
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VOCs

VOCs

1. P.3 PM2.5

114 AQI

AQI

2. P.11 112

3. P.18 PM2.5

-.fP+S3

1.2

42

62

4. P.36
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1. IOT

IOT

IOT

2.

1.

_

NO2

_

VOCs

VOCs

VOCs

(NMHC)

VOCs 54

opendata

NMHC

NOx

VOCs

VOCs
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VOCs

2. 1. 15 6

8

3 1

3

2.

(1)

( )

115 5

(2)

3 6

(3)

(4)

3.

(1)

(2)
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4.

1. 113 52.55 1. 110

112

113

111 113

110

2.

2. 109_112 219

46%

PM2.5

109 112

219 4

298 PM2.5

P.58

3. 115

112

4.

OC/low EC

EN16909

NIOSH5040

(PM2.5)

IMPROVE_A NIOSH5040

EUSAAR_2 ( EN16909)

291 PM2.5
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(EC) (OC)

IMPROVE_A

5. 187 HAPs

Pb As Ni Cr Mn Cd

PM

PM2.5

PM1.0 EU II

PN10 10nm `

` WLTP

PM

HAP

Euro 7

6. COVID-19

" "

" "

7.

PM2.5 111

12.4 fP+Se 112 13.7 fP+Se

113 -.*4fP+Se

111_113

FB±

AB± NMHC

B²

+ C@°*¯

B² PM2.5

NOx

VOCs
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Cu Mn Fe

PM2.5

1.

113

90.2%

8

105

2.

115 8

7

7

115 2,322

3. TPASS

115

39.5

TPASS

113 116

2030
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4.

68

1. 113

2.

76%

3.

SDG11

4.
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1.

115

2. PM2.5

2035 C@±*³ 4m fP+Se

WHO

7_

4mfP+Se

3.

NDC 3.0

4.

1.

2.
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3.
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18 2

84 7 1

87 7 1

60% 107 8 1

17 20%

18



2
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2.5 105 ~114 (PM2.5)

TEDS12.0 110

(TSP) 300,641 /

(PM10) 110,948 / (PM2.5)

35,683 / (SOx) 50,174 /

(NOx) 240,581 / (NMHC)

372,868 / (CO) 540,385 /
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TEDS12.0 114

(TSP) 288,953 /

(PM10) 108,969 / (PM2.5) 32,432

/ (SOx) 39,188 / (NOx)

193,981 / (NMHC)

339,219 / (CO) 461,050 /

2.6 TEDS 12.0 110
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18 3

21

110 8 12 1100201132A

84 7

SOx

86 7

87 7 NOx 96

1 VOCs 99 1

98 7 29

100 7 1 101 1 1

50mg/kg

10mg/kg

99 10 1

0.2

/

(PM2.5)

106 8 30

0.3 0.4

106 9 1

106 5 31

1 3
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10 12 / 112 6 30 112

10 2

1

4 10

107 6 29 107 7 1

107 8 1 17

20%

108

106

109 33 109

4 1,965 8,101

14 110 3

110 3 4

2,560 6,673 3 9,405 1,428 110

110

111 112

25.34
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3.1 3.2 111

76 2,124 6,871 96.77%

111 25.34

111

2 6,750

2

111

111 112

112

3,000 113

18 3,877 2,631 114 37 2,603

1,000 96.83% 28 4,877

1,000

114

5 8,249 1,000

(14.5%) (10.5%)

(9.9%) (9.8%)
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3-2 114

4,742,778 4,736,030 99.86%

4,649,763 4,630,031 99.58%

3,603,520 3,567,197 98.99%

1,046,243 1,059,379 101.26%

- 3,455 -

215 3,117 1,449%

92,800 92,800 100%
114

9,280

- 10,082 -

3,848,209 3,726,031 96.83%

3,713,363 3,604,381 97.07%

01 242,450 234,797 96.84%

02 276,930 265,495 95.87%

03 1,727,989 1,718,629 99.46%

05
938,895 870,663 92.73%

06 421,639 417,676 99.06%

07 105,460 97,121 92.09%

134,171 121,005 90.19%

675 645 95.56%
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4.1

84 7 1

17 2 3

87 7

96

113 31,787 80,861

95 75.6% 54.8% 114 1

2 13,906 38,309

99 1

12 /

7 4

99 1 1

102

107 6 29
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7 1

86

18

97 3 7

100 10 17

4 8

101 1 1 3

112 6 30

101 6 4

(CNS)

107 6 29

24
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106 5 31

90%

4~8

112 6 30

1 3 10 12

3

90% 8

7

99 1 13

112 6 30 1,3- 3

10 2 2 3

112 6 30

112 6 30

3~10 10~20

112 10

2
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60

98 7 29

100 7 1 101 1 1

50mg/kg 10mg/kg

99 10 1

0.2 /

0.2 /

101 105

PM2.5 PM2.5 30-37%

PM2.5

106 8 30 0.3

/ 0.4 / 106 9 1

107 8 1 17

20%

108
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18

4.2 /

114 9

4.2-1

4.2-1

1 114.11.12

2 114.10.13

3 114.06.11

4 114.01.02

5 114.01.02

6 114.01.02

7 114.01.02

8 114.01.02

9 114.01.02



19

4.3

4.3.1

112 12 21

113 116 PM2.5

13 pW-]3 O3-8hr 116 108

80% 9 766

37

116 15.5

12.8

108 35%

114

7 23

114 10 PM2.5 12.6 pW-]3 113

13.0 pW-]3 4.3.1-

1

4.3.1-1 PM2.5

108 109 110 111 112 113
113

(~10 )
114

(~10 )

16.2 14.1 14.4 12.4 13.7 12.8 12.7 12.6

13.0 11.7 12.0 9.9 11.2 11.2 11.5 11.0

15.1 12.8 13.6 11.0 13.1 12.2 12.3 12.2

18.3 16.1 16.3 13.2 15.8 13.5 13.5 14.1

22.0 19.0 19.4 17.7 18.9 16.0 15.5 15.8

17.7 15.6 15.7 14.4 14.5 13.5 12.8 12.9

/



20

4.3.1-1 PM2.5

113 116

4.3.2

114 5 16 )/

113

( ) 3

7 2 / (

)/

570 42 62 2030

PM2.5 120
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RSM CMAQ

*,

'

114 5 7

8 11 6

3

22

114 9 11

5

9 26

'
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4.3.3

79

/

/

111

(PM2.5) 101 PM2.5

3 PM2.5 31

PM2.5

102

109

6

10

PM10 PM2.5

(SO2) (NOx) (O3) (CO)

(HC)

110
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106 12 29

1

105 12 1

(PSI) (PM2.5)

(Air Quality Index, AQI)

AQI

11 5

3 5 9 11

106 3

108

109 1

4

114 1 1 1

3

10 30 4

APP

12
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(NASA) (MPLNET)

(AERONET) NASA 109 8

31

109 9 NASA MPLNET

Mr. Stewart

110 10 COP26

111 NASA

NASA

112 11 2 1

AERONET Asia Pacific AERONET Calibration

and Training Center APAC NASA

113 11 11 AERONET Cimel

2012

(Asia-Pacific Mercury Monitoring Network, APMMN)

2016 114 10

2,000 /

'113 9 3

13 (APMMN)

Jane

Nishida APMMN

50

APMMN
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(NASA) 7-SEAS

ASIA-AQ 113 NASA 4

24 4

(O3) (PM2.5)

(VOCS) j (PFAS)

200 1,000

4

300 500 (O3) (PM2.5)

3D 2 3

600 2,000

(O3)

(PM2.5)

PM2.5

(114)

(115) 3D

115 116

AI

NASA
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4.3.4

100 11 23

10000259721 1 101

11 23

5

103 1 23

103 7 1

466

10

104 6 30

104 12 31

105 6 30 1

114

10 32

434

432 2

434

114 10

1,243 1

1,163 93.6%

79 6.4%

78 1
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106 1 11

6 114 10

373 141 1,212

1,185 8

19

1,187 1

24

114 10

1,697 12

1,541 91.3%

144 8.7%

142 1

110 7 2

114 10

4,271

4.3.5

18
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SOx CO NOx

1,772 293

112

114 10 1,282

1,270 4.4

114

4.3.6

100 ( )

102 1 7

106 4 13 106 12

21 106 109 109 5

22 109 112 112

12 21 113 116
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100 114

9 1,148

4,000 101 113

139 PM10 2,823

604 107 7

900 114 1-10 7 3,100 PM10

148 13 6

2,063

4.3.6-1 105

114 7-9

10 22

(113-115 ) 114

114 1-10 15

9 4 2 106 75

80%
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4.4

4.4.1 (SRF)

(Solid recovered fuel, SRF)

(SRF)

SRF

114 1 2 6

SRF

SRF

SRF

/
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11 356

/

4.4.2

92 12 3

CEMS

82 114 1 6

403 107

73%

108 4 12

1 CEMS (DAHS)

(NO2) (NO)

6
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109 4 8

2 CEMS

95%

15

114 1 2 3 CEMS

6

CEMS

96 1

CEMS

CEMS 5 CEMS

CEMS DAHS

4.4.3 -
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113

40.37 g I-TEQ/

34.13 g I-TEQ/ 112 41.33 g I-TEQ/

91 327 g I-TEQ/

87.5% 4.4.3-1

1. 91~92

13

0.089 pg I-TEQ/ m3

2. 112 0.018

0.009 pg I-TEQ/ m 113 0.009 0.020 pg I-

TEQ/ m 114 0.015 0.015pg I-TEQ/ m

114 91 92 (0.089pg I-

TEQ/ m ) (0.6 pg WHO-

TEQ/ m ) 4.4.3-2

3.

113

462

43 9

114 11

212

15 3

2 1
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4.4.3-1

101 5

102 6

103 5

104 5

105 1

106 7 ( )

107 3

108 3

109 3

110 3 *

111 6 *

112 2 *

114 5

95

4.4.3-2 4.4.3-3

2012

4.4.3-2

96 22

97 44

98 15

99 30

100 30

101 30

102 42

103 42

104 56

105 18

106 40

107 40

108 34

109 50

110 44

111 44

112 44
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(0.95 ppbv)

WHO 1/100,000

(0.53 ppbv) (TCEQ)

(1.4 ppbv)

110

111 114

1,2-

110

43~80% 43~90% 6~31%

32~41% 14%~36%( )

111~113 114

110 29%

48%

99 16

113 16

3,500 9.5

13 100

18.2 113 9 49.4%

114 1 2 16

4.5 '

110.1.29

110.2.26 22

7

15

89%
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110.8.3 18 1

23

109 11 114

10 39 1,506

1,369

114 8 27

12

114 11 21
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4.4.4

112 12 4

5 / 2.5 /

0.25 /

34,000ppm 10,000ppm

10,000ppm 1,000ppm

1,000~5,000ppm 24

5,000ppm

1

5

1,076 174

4.4.5



41

8 89 390

114 11 1

8,117 11,453 95%

96% 80%

114 11 1

1,847 6,414

106 2 13

107

8 1

108 9 26
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28

//2 // /

303

4.4.6

100 10 17

4 8 101 1

1 3

112 6 30

101 6 4

(CNS)

107 6 29

24

106 5 31
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90%

4~8

112 6 30

1 3 10 12

3

90% 8

7

97 3 7

114 10 201

124 14

6 1,227 42

1 6,048 2 18

4,251 1 1

200 13 2,789

1 1 100

5 1,566 2

11 3,060

12 65
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105 7 25

105 106

113 1 6,022

105

10

109 4

112

(VOCs)
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4.4.7 -

86

91 2 27

92 3 12

95 1 1

101 12

100%

99 12 31

109 10 20

110 5 7

110 6 21

110 6 23
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114 10 2,516

95 114 10

11,159

35.02 1.99 2,382

4.4.8

76 47% //1 7/,55%

76 25% //1 4.,75%

//2 / /. 7/%

4.,01% //2 /i/. 2,2

107 44% 114 93%

114 74
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114 5 27 -

112 7 6

11.5%

1,471 114

114 10 1,465

( ) 10 20

160

115 7 6

114 1-9

138 70

50.7% 20 19

95%

109

114

114

(

CCTV )



48

113 ~116

( )

116 ( ) 90%

2,500 / 114 10

99.6% 43,341

4.4.9

98 10 26

/

100

101

103

108 9 9
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(1)

29

(2)

(3)

(1)

(2) (3)

(4)

(5)

(1)

(2)

(3)

/

103

112 455

26

108 9 9
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113 11

4.4.10

110 2 5

1,000 300

/

(1)

(2) 10 100

(1) (2)

100 30

/ 110

8 24
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10%

(COVID-19)

111 1 1

111 7

1 //2 /.

6 61%

114

1 10 2,619

4.4.11

111 1 25 7-11

OK 4

114 1-10 293

1,279

114 10

9 16 1.1

4.4.12

104
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104

6 30

1.2 1

104

8 3 //1 2 3

113 10 1
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4.5

4.5.1

90 3 20

3,000

91 11 20

98 5 5

3,000

98 12 2

104 7 20

108

109

96 6 30

7

109 5,000 110

3,000
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90 104 7 21

10 98 104 7 21

12 104 7 22 108 12

39 109 1 1

111 1 6

7,325

107

109 1 8

112

150

2050

112 5 26

2030

112 9 21

112

160

4.5.2

101 10 1 5

(NMHC) 25%

16

(direct injection engines) (Particulate Matter

PM)

(Tier II Bin 5) 2
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1 24

EURO 5 101 10 1

1 6

108 9 1 5

(direct

injection engines) PM 4.5

/ Particulate Number, PN

6 x 1011 #/ On-Board Diagnostics,

OBD OBD In-

Use Monitor Performance Ratio, IUPR 109 9 1

24 48

EURO 6

1

//0 /. 03

//2

/// 267 //0

211 //1 2.2

//2 / /. /55

39

39-1
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112 12

8

2 1

//2 /. 311

06 411 /66

7/,70 0,/1%'

4.5.3

96 7 1 5 3

(EU3) 6 7

106 1 1 110 1 1

4 (EU4) 5 (EU5)

//1 / 04 //2

/// 201

//0 172 //1

031 //2 / /. /7
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4.5.4

85

100 1 1

3

5 1 95

107 8 1

6

2

//2 /. 1*645

5.. 60,77

/. 3 /.7 //1

1,4% / 5,3%

<H A<

<H A< 01,/% 44,5% /.

<H

20% A< 55%

'

4.5.5

108 9 1

EuroVI Euro 6
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US California 2015

Tier 3 Bin 30

(NH3) (PN) 108 8 31

110 8 31

//1 0 /

//2

/// 021 //0

032 //1 003

//2 /i/. 5.

4.5.6

100 //2 /. /41

3 103

15 600

85% 3 5
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106 8 8

108 5 24 109 4 15 111 8 29

112 12 16 113 12 12

114 12 31

1.0m-1

106 //2 /.

0 3*.23

1~3

PM2.5

(11.2%~16.8%)

107 1~3 11 7

106 8 16

108 5 27 8 13 109 8 14

COVID-19

111 8

24 111 12 31

112 12 31

106
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113 12 1 3 7 6,029

108 5 28 5 31

8

111 75

45 148 4

6,083 6,000

111 499

442 743

4 108

111 20,000

24,000

4.5.7
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111 112

111 1 14

111 1 1 112 12 31

2,000 109 112 219

474 46%

2 076 IF0,3

112

10

//2 7 7 6*62/

6 4*242 / 0*155

4.5.8

76

82

89

78 7 1 0.5wt%

82 7 1 0.3wt% 86 7 1 0.15wt% 87
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7 1 0.05wt% 91 1 1 0.035wt% 94 1

1 50ppmw

98 7 29 100

101 10 mg/kg

109 3 20

1. 96 1 1 1

109 7 1 0.9 (v/v) 113

1 1 0.8 (v/v)

2. 8

(m/m)

3. 0.5 (m/m)

4. 0.2 (m/m)

109 7 1

112

85 2

4.5.9

88 8 18 42 2

109
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113 109 10,205 110

6,850 111 4,799 112 6,310 113 5,351

//2 / /. 2*4.1

4.5.9-1

108 5 8

1080031310

4.5.9-2

4.5.9-1

:

89 82,877

90 64,818

91 96,286

92 71,885

93 18,986

94 32,767

95 39,667

96 76,180

97 93,964

98 316,246

99 133,418

100 363,179

101 461,014
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102 264,913

103 101,204

104 88,026

105 61,218

106 45,136

107 25,609

108 13,335

109 10,205

110 6,850

111 4,799

112 6,310

113 5,351

114 1 10 4,603

4.5.9-2 105-112

105 11 0

106 5 0

107 2 0

108 2 0

109 0 0

110 0 0

111 0 0

112 0 0

113 0 0
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4.5.10

107 8 1 10700080891

112 12

11

114 11 20 21 96

4.5.11

365

61

13 8

113 5 14

113-115

9 6

113 1 114 1 115 4

7.06

6.7 529
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14,500

300 6.7

/

(114)

114 10 98.1%

52 69.1% 132

75.4% 184

113 155% 102

2

115
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4.6

4.6.1

78 24

IF0,3

//2 /. 1*/35 IF0,3

1*/03

96% 10

95%

4.6.2

15 4

24 54 //2

70%

4.6.3

3

3
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106

109

110

112

109 5

109 6

109 1

31 4

113

4
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4.6.4 (EMS)

(EMS)

EMS

( C) ( M)

( A) EMS EMS

EMS

(PRTR)

109 EMS

110

111 6 E-mail

EMS 114

58 988

114

e EMS

112 4
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EMS 112

5 26

113 3 1

EMS

114 4

4.6.5

110 9 6

3 111-114

114

PET

600 3

1

1

4.6.6

104 12

104

106

108
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4.6.7

103

15

105

103 114 1,234

1,060 816

244 +

CO2 4,698 / 1,697,100 /

4.6.9-1 103 114

103 104 105 106 107 108 109 110 111 112 113 114

65 109 0 0 0 0 0 0 0 0 0 0 174

+

0 0 0 0 0 0 0 45 42 54 57 46 244

12 21 122 88 91 93 89 50 39 46 117 48 816

77 130 122 88 91 93 89 95 81 100 174 94 1,234

CO2

( / )
99 170 520 380 390 400 380 412 351 433 755 408 4,698

( / )
35,600 61,000 190,000 137,000 141,000 145,000 138,000 148,200 126,360 156,000 272,000 146,940 1,697,100

CO2

1. 100 / 0.33 /

2. 3

18 CO2 2.78

CO2
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4.6.8

114 114 10 31 27

2 1

1 1

1

114 114 10 31 15

14 SOx 14

NOx 13 O2 11

6 10

2 2

VOCs 114 114

10 31 1 9

9 SOx 9 NOx

9 O2 11 VOCs

4.6.9

114

114 10 31

4 6

3
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4.6.10

114 10 31 675

10

4.6.11

113 12

801 837 613

4.6.12

24 1

114 10

461 26
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10 168

4 3 24

114 10

28

4.6.13

(PM2.5)

PM2.5

114

1 114 1.

2.

40

3.

4.

(NIEA A101)

1.

2. 42

98%

3. 4

4.
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2 114 1. 20

10

2. 18

3.

4.

1

1. 20 11

31

1

2

1

2

2. 21

3.

R51-03

4.

1

3 114 1.

2,000

2. 1

3.

1

1.

2,000

8.5% (113 )

6.7%
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2.

1

4 114 150 156

37

28

156

140

89.7%

5 1.

2.

3.

16

1.

2.

3. 16
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6
(PM2.5)

(2/2)

1.

2.

2

3.

1.

10

2.

(PM2.5)

(NIEA A205)

64

3.

4. 2

7

(1/2)

1.

- /

2. 2 3

3. 3

1. US EPA OTM-50

-

/

(

) 2
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4.

25

5. 1

6. 6

(

)

2

2. 2 3

(NIEA

A817 ) DL-PCB

(a)

(NIEA

A801)

GC/MS

(1)

(2)

(3)

(NIEA A509)

3. 3

(NIEA A509)

4. 1
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HFCs

5.

25

8 PM2.5

(2/3)

1.

(FPM)

(CPM) 2

(PM2.5)

2. (PM2.5)

3. (PM2.5)

PM2.5

1. 2 (

)CPM

FPM

CPM

69% FPM 31%

74.3%

CPM

25.6% FPM 74.4%

43.5%

2. 3 (

)

(PM2.5)

3

PM2.5

NO3- SO42- NH4+

OC

NO3-(9.03 ug m-3) OC(8.3

ug m-3)

9 114

(PM2.5)

1.

2 8

(PM2.5)

258

228

30

2. 2

1.

2

8 (PM2.5)

34

224

196

28

PM2.5

2. PM2.5
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3. 2

1

4. (PM2.5)

PM2.5

PM2.5

10 114

(1/2)

1.

2.

( )

3.

4.

1.

CMAQ-PAMS

2.

HCHO

3.
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4.6.14

1

11 543

2 6

23 8

3 1,747
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AQI>100 105 + 19.3%

114 1 10 6.3%'

114(1 10 ) PM2.5 12.6 pW-]3 105

0. pW-]3 37% O3

105 436 114 (1 10 )85

2030 2005 28 2 %

PM2.5 10

/


