
/ 1A3b CH4 

123

CH4 THC

 167 CH4 THC

CH4 0.0216 0.069 0.0204 

               (1)                              (2) 

 30 CH4

CH4

CH4 THC



/ 1A3b CH4 

 124

 168 CH4

15 /

CH4 THC

CH4/THC

 169 / 15

10 10

11 10

/



/ 1A3b CH4 

125

 170

 171



/ 1A3b CH4 
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 31   

1990 2003 CH4 /

 172   CH4

CH4 CH4 THC

g CH4

THC



/ 1A3b CH4 
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 173 THC

CH4 THC

CH4 THC

 174 CH4 THC

CH4 0.0216 0.069 0.0204 

1990 2004 CH4 /

 175   CH4

CH4 CH4 THC

km/
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2,6,9,11 12 PRTR

6

1 15

 176   

45

0mm 0cm

 177   



/ 1A3b CH4 
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11

 32

/

1 15



/ 1A3b CH4 
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 178   

 33   

45

45

0mm

0cm

 179   
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 180   

CH4

 181 1990 2004 CH4

 182 1990 2004 CH4

CH4

GPG(2000) CH4



/ 1A3b CH4 

 132

40

2)

CH4 40

3)

(b)

1)

14 50

2)

50

3)

   (c) 

22

AEF
UUU

U : 

UEF : 

UA : 

 183   

gCH4/km
%

106 km/

%
GgCH4

%

0.07  40 7,014 50 0.49  64

0.05  40 1,773 50 0.09  64

0.07  40 3,122 50 0.22 64(CH4)

0.07  40 2,495 50 0.18 64

 184   

gCH4/
%

106 /
%

GgCH4
%

0.039 40 1,650 50 0.064 64

0.008 40 279 50 0.002 64

0.019 40 225 50 0.004 64(CH4)

0.038 40 126 50 0.005 64
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. 1A3b

/ 1A3b 2

15 87.2

60.2

50.7 2.0

17

N2O

10

N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

N2O

10 15

11

17
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10 15 0.88 11 0.12

 185   10 15



/ 1A3b 2
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 186   11
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 187  N2O

1990 2004

( )

 188   

N2O N2O

1990 2004 N2O

 189  1990 2003 N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.023

1998 1999 2000 2001 2002 2003 2004 

0.022 0.022 0.020 0.019 0.017 0.015 0.014 



/ 1A3b 2

137

/

CH4

 190  

 191 1990 2004 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

289,697 302,501 309,888 303,993 313,413 323,022 331,239 343,415

1998 1999 2000 2001 2002 2003 2004 

347,939 360,282 363,991 377,284 378,669 378,651 378,767 

 192 1990 2004 LPG 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

18,368 18,779 18,353 17,819 17,346 17,192 16,760 16,306

1998 1999 2000 2001 2002 2003 2004 

15,807 15,486 15,382 15,027 15,047 14,838 14,104 

 193 1990 2004 N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

6.9  7.2  7.4 7.2 7.4 7.7 7.9  8.0 

1998 1999 2000 2001 2002 2003 2004 

7.8  7.8  7.4 7.0 6.4 5.8 5.2  



/ 1A3b 2
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 194 1990 2004 LPG N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.4  0.4  0.4 0.4 0.4 0.4 0.4  0.4 

1998 1999 2000 2001 2002 2003 2004 

0.4  0.3  0.3 0.3 0.3 0.2 0.2  

IPCC

GPG(2000) N2O 50

N2O 50

CH4 14

50

50

22

AEF
UUU

U : 

UEF : 

UA : 
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 195

gN2O/k

m %

106 km 

/ %
GgN2O

%

0.014 50 392,871 50 5.4 71



/ 1A3b 2

 140

/ 1A3b 2

15 87.2

60.2

0.004

17

N2O

11 N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/ N2O

N2O GPG(2000)

/ N2O

GPG(2000) 0.0073 N2O/MJ Three-Way Catalyst(USA Tier1)



/ 1A3b 2

141

0.0073 /MJ 0.0041868MJ/kcal (8,400kcal/ 0.95)

km/

12

34.6MJ/

0.0073g/MJ (34.6MJ/ 0.95) km/

 196

1990 2004

 197 1990 2004 / N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.045 0.043 0.044 0.044 0.049 0.046 0.049 0.047

1998 1999 2000 2001 2002 2003 2004 

0.047 0.044 0.043 0.043 0.043 0.041 0.041 

GPG(2000) 

 198

1996 IPCC



/ 1A3b 2

 142

3.1(2) /

3.1(2) /

N2O

17 10 15

11

13 JE05

/ 2.5

/ 21

0.0035 /km 1996 IPCC

1996 IPCC
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 34 12

4 7.5 12.5 20 32.5 50 70km/h

EF
2

EF g/t/km

km/h

, ,

 35



/ 1A3b 2

 144

 35

 199

1999

4.74 /

( ) 55kg/

200



/ 1A3b 2

145

N2O N2O

N2O

N2O

NOx

N2O NOx N2O

NOx

N2O

N2O

GPG(2000)

/ 1999

3.5km/ 0.0043 /km

1) 2) N2O

NOx 3) 4)

 36

GPG(2000)
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 36 12

/

/ CH4

/

 201  

 202 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

95 79 64 45 38 32 26 24

1998 1999 2000 2001 2002 2003 2004 

21 23 21 23 23 29 34 



/ 1A3b 2
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 203 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001

1998 1999 2000 2001 2002 2003 2004 

0.001 0.001 0.001 0.001 0.001 0.001 0.001 

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 204

gN2O/km
%

106 km /

%
GgN2O

%

0.041 50 34 50 0.001 71



/ 1A3b 2

 148

/ 1A3b 2

15 87.2

60.2

50.7

17

N2O

N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

km N2O

N2O

10 15

11

17

10 15 0.88 11 0.12
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 205   

 206  N2O

N2O

 207  N2O

1990 2004 ( )



/ 1A3b 2

 150

 208   

N2O N2O

1990 2004 N2O

 209  1990 2004 N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.015  0.015  0.015 0.015 0.015 0.015 0.015  0.015 

1998 1999 2000 2001 2002 2003 2004 

0.015  0.015  0.014 0.013 0.012 0.011 0.010  

/

/ CH4

 210  



/ 1A3b 2

151

 211 1990 2004 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

15,281 20,726 25,627 29,674 33,946 39,386 45,143 49,611

1998 1999 2000 2001 2002 2003 2004 

54,862 62,982 70,055 77,577 84,074 90,986 97,058 

 212 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.22  0.30  0.38 0.43 0.50 0.58 0.66  0.73 

1998 1999 2000 2001 2002 2003 2004 

0.80  0.92  1.00 1.03 1.03 1.03 1.01  

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 
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 213

gN2O/km
%

106 km /

%
GgN2O

%

0.010 50 97,058 50 1.01 71



/ 1A3b 2

153

/ 1A3b 2

15 87.2

60.2

9.5 17

N2O

N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/ N2O

N2O

GPG(2000)

/ N2O

GPG(2000) 0.0073 N2O/MJ Three-Way Catalyst(USA Tier1)



/ 1A3b 2

 154

0.0073 /MJ 0.0041868MJ/kcal (8,400kcal/ 0.95)

km/

12

34.6MJ/

0.0073g/MJ (34.6MJ/ 0.95) km/

 214

1990 2004

 215 1990 2004 / N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.039 0.039 0.039 0.039 0.039 0.041 0.042 0.040

1998 1999 2000 2001 2002 2003 2004 

0.039 0.039 0.039 0.039 0.039 0.039 0.039 

GPG(2000) 

 216

3.2(2) /

3.1(2) /

3.1(2) /



/ 1A3b 2
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3.2(2) /

3.2(2) /

NOx

N2O NOx N2O

NOx

NOx N2O

 37

N2O

N2O

 37 NOx N2O

GPG(2000)

2.5

2.5

/

/

GPG(2000)

 38
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 38

EF

EF g/ /km

km/

1999 /

1999 /

1999 5.2 /

4.74 /

( )

1) 2) N2O

NOx 3) 4) GPG(2000)

 39

GPG(2000)



/ 1A3b 2

157

 39 12

/

/ CH4

/

 217  

 218 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

447 436 415 400 384 361 347 338

1998 1999 2000 2001 2002 2003 2004 

335 316 331 350 416 508 642 



/ 1A3b 2
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 219 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.017 0.017 0.016 0.016 0.015 0.015 0.015 0.014 

1998 1999 2000 2001 2002 2003 2004 

0.013 0.012 0.013 0.014 0.016 0.020 0.025 

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 220

gN2O/km
%

106 km /

%
GgN2O

%

0.039 50 642 50 0.025 71
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/ 1A3b 2

15 87.2

60.2

9.5

17

N2O

N2O IPCC

USA Tier1 27g/km

10

N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

N2O

N2O

NOx
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10.15

10 3t

 221   

 222  N2O

1990 2004

( )



/ 1A3b 2
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 223   N2O

N2O N2O

1990 2004

 224 1990 2004 N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

1998 1999 2000 2001 2002 2003 2004 

/

/ CH4

/
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 225  

 226 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

36,981 34,801 30,017 28,504 26,448 25,892 24,790 23,872

1998 1999 2000 2001 2002 2003 2004 

25,041 24,611 24,988 24,991 25,577 27,058 26,726 

 227 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.73 0.70 0.61 0.58 0.54 0.53 0.51 0.49

1998 1999 2000 2001 2002 2003 2004 

0.52 0.51 0.52 0.50 0.48 0.46 0.41 

/ N2O 50

/ 50



/ 1A3b 2
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22

AEF
UUU

U : 

UEF : 

UA : 

 228

gN2O/km
%

106 km

/ %
GgN2O

%

0.015 50 26,726 50 0.41 71
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/ 1A3b 2

15 87.2

60.2

9.5

17

N2O

N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

N2O

10 15

11

17

10 15 0.88 11 0.12
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 229   

 230  N2O

N2O

 231  N2O

( )
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 232   

N2O N2O

1990 2004 N2O

 233  1990 2004 N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.024  0.024  0.024 0.024 0.024 0.024 0.024  0.024 

1998 1999 2000 2001 2002 2003 2004 

0.024  0.023  0.022 0.021 0.020 0.017 0.015  

/

/ CH4

 234  



/ 1A3b 2
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 235 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

85,336 85,470 86,309 85,579 84,258 84,534 82,438 79,669

1998 1999 2000 2001 2002 2003 2004 

77,242 75,789 74,914 73,425 72,360 73,623 74,317 

 236 1990 2004 N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

2.03  2.03  2.05 2.03 2.00 2.01 1.96  1.89 

1998 1999 2000 2001 2002 2003 2004 

1.82  1.72  1.63 1.53 1.42 1.27 1.13  

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 
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 237

gN2O/km
%

106 km /

%
GgN2O

%

0.015 50 74,317 50 1.13 71
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/ 1A3b 2

15 87.2

60.2

17

N2O

N2O

3.1(7)

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/ N2O

N2O GPG(2000)

/ N2O

GPG(2000) 0.0073 N2O/MJ Three-Way Catalyst(USA Tier1)



/ 1A3b 2

 170

0.0073 /MJ 0.0041868MJ/kcal (8,400kcal/ 0.95)

km/

12

34.6MJ/

0.0073g/MJ (34.6MJ/ 0.95) km/

 238

1990 2004

 239 1990 2004 / N2O gN2O/ /km

1990 1991 1992 1993 1994 1995 1996 1997 

0.039 0.040 0.040 0.040 0.040 0.042 0.041 0.040

1998 1999 2000 2001 2002 2003 2004 

0.038 0.038 0.038 0.038 0.035 0.035 0.035 

GPG(2000)

 240

1996 IPCC

3.2(2) /



/ 1A3b 2

171

3.1(2) /

3.1(2) /

3.2(2) /

3.2(2) /

NOx

3.2(2) /

GPG(2000)

/ /

1999 /

1999 6.4

/ 2.22 /

1) 2) N2O

NOx 3) 4) GPG(2000)

 40

GPG(2000)

 40 12
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/

/ CH4

/

 241  

 242 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

827 767 822 809 803 851 965 1,079

1998 1999 2000 2001 2002 2003 2004 

1,235 1,427 1,584 1,507 1,553 1,619 1,619 

 243 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.032 0.031 0.033 0.032 0.032 0.036 0.040 0.043

1998 1999 2000 2001 2002 2003 2004 

0.047 0.054 0.060 0.057 0.054 0.057 0.057 

/ N2O 50



/ 1A3b 2

173

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 244

gN2O/km
%

106 km /

%
GgN2O

%

0.035 50 1,619 50 0.057 71



/ 1A3b 2

 174

/ 1A3b 2

15 87.2

37.8

5.2 17

N2O

10 N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

N2O

10 15

11

17

10 15 0.88 11 0.12
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 245   

 246  N2O

H6
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247 N2O

1990 2004

( )

 248   

N2O N2O

1990 2004 N2O



/ 1A3b 2
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 249  1990 2004 N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.006 0.006 0.005 0.005 0.005 0.005 0.004 0.004 

1998 1999 2000 2001 2002 2003 2004 

0.004 0.004 0.004 0.004 0.004 0.004 0.004 

/

/

/ CH4

/

 250  

 251 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

42,252 45,009 51,861 61,544 60,840 66,787 70,981 66,267

1998 1999 2000 2001 2002 2003 2004 

63,943 62,782 58,832 56,534 51,418 45,242 36,389 


