
/ 1A3b CH4 

43

 60  1990 2004 CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.008  0.008  0.008 0.008 0.008 0.008 0.008  0.008 

1998 1999 2000 2001 2002 2003 2004 

0.008  0.008  0.008 0.008 0.008 0.007 0.007  

/

- - -

/ km

 61  

 62 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 



/ 1A3b CH4 

 44

 63 1990 2003 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.13  0.17  0.21 0.25 0.28 0.33 0.37  0.41 

1998 1999 2000 2001 2002 2003 2004 

0.45  0.52  0.57 0.62 0.65 0.68 0.70  

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 64

gCH4/km
%

106 km /

%
GgCH4

%

0.007 40 97,058 50 0.70 64



/ 1A3b CH4 

45

/ 1A3b CH4

15 87.2

60.2

9.5 17

CH4

CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

HC HC

1996 IPCC

/ CH4 0.035gCH4/km



/ 1A3b CH4 
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1990 2004

 65 1990 2004 / CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

1998 1999 2000 2001 2002 2003 2004 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 

1996 IPCC /

3.1(2) /

3.1(2) /

3.1(2) /

3.1(2) /

HC

3.1(2) /

GPG(2000)

 6

/ 2.5 21

0.14gCH4/km

1996 IPCC



/ 1A3b CH4 

47

 6

EF

EF g/ /km

km/

1999 /

1999 /

1999 5.2km/

4.74 /

( )

1) 2) CH4

HC 3) 4) 1996

IPCC



/ 1A3b CH4 

 48

 7 12

HC 6

/

- - -

- - -

/

/ /

i= i

i

i i

i= Drc_i × FCrcg_i / FErcg_i FCrcg_i / FErcg_i + FCrcd_i / FErcd_i

Drc_i i km (i= )

FCrcg_i i kl (i= )

FCrcd_i i kl (i= )

FErcg_i i l/km (i= )

FErcd_i i l/km (i= )



/ 1A3b CH4 
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 66  

 67 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 

 68 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.016 0.015 0.015 0.014 0.013 0.013 0.012 0.012

1998 1999 2000 2001 2002 2003 2004 

0.012 0.011 0.012 0.012 0.015 0.018 0.022 

/ CH4 40

/ 50



/ 1A3b CH4 

 50

22

AEF
UUU

U : 

UEF : 

UA : 

 69

gCH4/km
%

106 km /

%
GgCH4

%

0.035 40 642 50 0.0225 64



/ 1A3b CH4 

51

/ 1A3b CH4

1996 IPCC

US Light Duty Gasoline Trucks 0.035g/km

10

1.7t

63

CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

4.7 1.7 2.0

2,000cc



/ 1A3b CH4 

 52

/ km CH4

CH4

CH4

HC

10.15

10 3t

 70   

 71  CH4

1990 2004

( )



/ 1A3b CH4 
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 72   CH4

CH4 CH4

1990 2004 CH4

 73 1990 2004 CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

1998 1999 2000 2001 2002 2003 2004 

( )

/

- - -

- - -



/ 1A3b CH4 

 54

/

/ /

i= i

i

i i

i= Dsc_i × FCscg_i / FEscg_i FCscg_i / FEscg_i + FCscd_i / FEscd_i

Dsc_i i km (i= )

FCscg_i i kl (i= )

FCscd_i i kl (i= )

FEscg_i i l/km (i= )

FEscd_i i l/km (i= )

 74  

 75 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 



/ 1A3b CH4 

55

 76 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.80 0.75 0.65 0.61 0.57 0.55 0.53 0.51

1998 1999 2000 2001 2002 2003 2004 

0.53 0.52 0.53 0.52 0.50 0.50 0.46 

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 77

gCH4/km
%

106 km 

/ %
GgCH4

%

0.017 40 26,726 50 0.46 64



/ 1A3b CH4 

 56

/ 1A3b CH4

15 87.2

60.2

9.5

17

CH4

CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

CH4

10 15

11

17

10 15 0.88 11 0.12



/ 1A3b CH4 
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 78   

 79  CH4

N2O

 80  CH4

( )



/ 1A3b CH4 

 58

 81   

CH4 CH4

1990 2004 CH4

 82  1990 2004 CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.020  0.020  0.020 0.020 0.020 0.020 0.020  0.020 

1998 1999 2000 2001 2002 2003 2004 

0.020  0.020  0.019 0.019 0.018 0.016 0.015  

/

- -

- -

/ km



/ 1A3b CH4 
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 83  

 84 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 

 85 1990 2003 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

1.71  1.72  1.73 1.72 1.69 1.70 1.66  1.60 

1998 1999 2000 2001 2002 2003 2004 

1.54  1.48  1.43 1.36 1.29 1.21 1.13  

/ CH4 40

/ 50



/ 1A3b CH4 

 60

22

AEF
UUU

U : 

UEF : 

UA : 

 86

gCH4/km
%

106 km /

%
GgCH4

%

0.015 40 74,317 50 1.13 64



/ 1A3b CH4 

61

/ 1A3b CH4

15 87.2

60.2

17

CH4

35

13 4 6

/ CH4



/ 1A3b CH4 

 62

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

/

HC

HC

1996 IPCC

/ CH4 0.035gCH4/km

1990 2004

 87 1990 2004 / CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

1998 1999 2000 2001 2002 2003 2004 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 

1996 IPCC /

/



/ 1A3b CH4 

63

3.1(2) /

3.1(2) /

3.1(2) /

HC

3.1(2) /

GPG(2000)

/ 2.5 21

/

1999 /

1999 6.4km/

2.22 /

0.13 /km 1996 IPCC

1) 2) CH4

HC 3) 4) 1996

IPCC

 8 12

HC 6



/ 1A3b CH4 

 64

/

- - -

- - -

/

/ /

i= i

i

i i

i= Dsv_i× FCsvg_i / FEsvg_i FCsvg_i / FEsvg_i + FCsvd_i / FEsvd_i

Dsv_i i km (i= )

FCsvg_i i kl (i= )

FCsvd_i i kl (i= )

FEsvg_i i l/km (i= )

FEsvd_i i l/km (i= )

 88  

 89 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 



/ 1A3b CH4 

65

 90 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.029 0.027 0.029 0.028 0.028 0.030 0.034 0.038

1998 1999 2000 2001 2002 2003 2004 

0.043 0.050 0.055 0.053 0.054 0.057 0.057 

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 91

gCH4/km
%

106 km /

%
GgCH4

%

0.035 40 1,619 50 0.057 64



/ 1A3b CH4 

 66

/ 1A3b CH4

15 87.2

37.8

5.2 17

CH4

10 CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

CH4

10 15

11

17

10 15 0.88 11 0.12



/ 1A3b CH4 
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 92   

 93  CH4

H6



/ 1A3b CH4 

 68

94 CH4

1990 2004

( )

 95   

CH4 CH4

1990 2004 CH4

CH4



/ 1A3b CH4 

69

 96  1990 2004 CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.011 0.011 0.012 0.012 0.012 0.012 0.012 0.012 

1998 1999 2000 2001 2002 2003 2004 

0.012 0.012 0.012 0.013 0.013 0.013 0.013 

/

/

- - -

- -

LPG

/

/ /

i= i i

i i LPG i

i= Dpv_i × (FCpvd_i / FEpvd_i) (FCpvg_i / FEpvg_i + FCpvd_i / FEpv_i + FCpvl_i / 

FEpvl_i

Dpv_i i km (i= )

FCpvg_i i kl (i= )

FCpvd_i i kl (i= )

FCpvl_i i LPG kl (i= )

FEpvg_i i l/km (i= )

FEpvd_i i l/km (i= )

FEpvl_i i LPG l/km (i= )



/ 1A3b CH4 

 70

 97  

 98 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 

 99 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.48  0.52 0.61 0.73 0.73 0.81 0.87  0.82  

1998 1999 2000 2001 2002 2003 2004 

0.80  0.78 0.73 0.71 0.65 0.57 0.46  

/ CH4 40

/ 50



/ 1A3b CH4 

71

22

AEF
UUU

U : 

UEF : 

UA : 

 100

gCH4/km
%

106 km /

%
GgCH4

%

0.013 40 36,389 50 0.46 64



/ 1A3b CH4 

 72

/ 1A3b CH4

15 87.2

37.8

1.9 17

CH4

11 CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

1.7 1.7 2.5 2.5

2.5 5 5 12



/ 1A3b CH4 

73

12 1) 2) 3) 4)

2.5 5 5) 5 12 6) 12

4 7.5 12.5 20 32.5 50 70km/h

/km

/ /km

   EF

   EF g/km g/t/km

   km/h

   

1

 9



/ 1A3b CH4 

 74

9 12

/ CH4

 10



/ 1A3b CH4 

75

 10

 101

/ CH4

/ CH4

HC

HC HC

CH4  11 CH4 HC 19

HC 19 CH4



/ 1A3b CH4 

 76

 11 HC CH4

 102 HC CH4

/ CH4

 12

 12

(g/km)

(g/km)



/ 1A3b CH4 

77

 103

/ 2.5 5 CH4

 13

 14



/ 1A3b CH4 

 78

 13

 104

 14



/ 1A3b CH4 

79

/ 5 12 CH4

 15

20km/h  16

 15



/ 1A3b CH4 

 80

 105

 16

/ 12 CH4

 17

 18



/ 1A3b CH4 

81

 17

 106

( mgCH4/t/km) 

( mgCH4/t/km) 

( mgCH4/t/km) 

( mgCH4/t/km) 



/ 1A3b CH4 

 82

 18

1999

4.74 / 2.5 5 4.19 / 5 12 6.84 / 12

10.08 /

( ) 55kg/

/

20 80



/ 1A3b CH4 

83

 107

1999 11 / CH4 0.012gCH4/km

12

, ,

2000

108

1990 2004

1990 2004

2005 1999 11

11

 109 1990 2004 / CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.019 0.019 0.018 0.018 0.018 0.018 0.018 0.018

1998 1999 2000 2001 2002 2003 2004 

0.018 0.017 0.017 0.017 0.017 0.017 0.017 



/ 1A3b CH4 

 84

 110

 111

 112  

2,6,9,11

2001 3

1990,1994,1997,1999

15 17

3.(2) /

3.1(2) /

10 15 17

10 15 11

JE05



/ 1A3b CH4 

85

3.1(2) /

HC

3.1(2) /

GPG(2000)

1) 2) CH4

HC 3) 1996 IPCC

 19

1996 IPCC

 19 12

HC 6

/

- - -

- -



/ 1A3b CH4 

 86

/

/ / -

/ -

i= i i

i i

i= Db_i × FCbd_i / FEbd_i FCbg_i / FEbg_i + FCbd_i / FEbd_i

Db_i  i km i= - -

FCbg_i i kl i=

FCbd_i i kl i= - -

FEbg_i i l/km i=

FEbd_i i l/km i= - -

 113  

 114 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

7,016 7,106 7,005 6,889 6,769 6,736 6,680 6,617

1998 1999 2000 2001 2002 2003 2004 

6,499 6,578 6,598 6,740 6,630 6,632 6,631 

 115 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.13 0.14 0.13 0.12 0.12 0.12 0.12 0.12

1998 1999 2000 2001 2002 2003 2004 

0.12 0.11 0.11 0.11 0.11 0.11 0.11 



/ 1A3b CH4 

87

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 116

gCH4/km
%

106 km /

%
GgCH4

%

0.0170 40 6,631 50 0.113 64



/ 1A3b CH4 

 88

/ 1A3b CH4

15 87.2

37.8

30.7 17

CH4

/ CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

/ 1) 2) 3) 4)

2.5 5 5) 5 12 6) 12 /

/



/ 1A3b CH4 

89

/

1999

6.18 / 2.5 5

2.91 / 5 12 5.48 / 12 / 13.41 /

( )

/

10 90

 117

1999 11 / CH4 0.014gCH4/km

12

, ,

2000

 118

1990 2003

1990 2004



/ 1A3b CH4 

 90

2005 1999 11

11

 119 1990 2004 / CH4 gCH4/ /km

1990 1991 1992 1993 1994 1995 1996 1997 

0.017 0.016 0.016 0.016 0.016 0.016 0.016 0.016

1998 1999 2000 2001 2002 2003 2004 

0.016 0.015 0.015 0.015 0.015 0.015 0.015 

 120

 121

 122  

2,6,9,11

2001 3

1990,1994,1997,1999

15 17

3.1(2) /



/ 1A3b CH4 

91

3.1(2) /

3.1(9) /

3.1(2) /

HC

3.1(2) /

3.1(9) /

1) 2) CH4

HC 3) 1996 IPCC

 20

1996 IPCC

 20 12

HC 6

/



/ 1A3b CH4 

 92

- - -

- - -

/

/ /

i= i

i

i i

i= Drc_i × FCrcd_i / FErcd_i FCrcg_i / FErcg_i + FCrcd_i / FErcd_i

Drc_i i km (i= )

FCrcg_i i kl (i= )

FCrcd_i i kl (i= )

FErcg_i i l/km (i= )

FErcd_i i l/km (i= )

 123  

 124 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

66,434 71,510 73,039 72,666 75,299 78,086 80,688 80,523

1998 1999 2000 2001 2002 2003 2004 

78,862 80,312 82,693 82,345 81,711 83,106 80,580 



/ 1A3b CH4 

93

 125 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

1.13 1.14 1.17 1.16 1.20 1.25 1.29 1.29

1998 1999 2000 2001 2002 2003 2004 

1.26 1.20 1.24 1.24 1.23 1.25 1.21 

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 126

gCH4/km
%

106 km

/ %
GgCH4

%

0.015 40 80,580 50 1.21 64



/ 1A3b CH4 

 94

/ 1A3b CH4

15 87.2

37.8

30.7 17

CH4

/ CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

1.7 1.7

2.5 2.5 2.5 5



/ 1A3b CH4 

95

5 12 12

( )

 127

1999 11 / CH4 0.0085gCH4/km

12

, ,

2000

128

1990 2004

1990 2004

2005 1999 11



/ 1A3b CH4 

 96

11

 129 1990 2004 / CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.0088 0.0090 0.0091 0.0092 0.0092 0.0091 0.0089 0.0087

1998 1999 2000 2001 2002 2003 2004 

0.0084 0.0082 0.0079 0.0076 0.0076 0.0076 0.0076 

 130

 131

 132

14,15 17

3.1(2) /



/ 1A3b CH4 

97

3.1(2 /

3.1(9) /

3.1(2) /

HC

3.1(2) /

3.1(9) /

1) 2) CH4

HC 3) 1996 IPCC

 21

1996 IPCC

 21 12

HC 6

/



/ 1A3b CH4 

 98

- - -

- - -

/

/ /

i=

i= Dsc_i × FCscd_i / FEscd_i FCscg_i / FEscg_i + FCscd_i / FEscd_i

Dsc_i i km (i= )

FCscg_i i kl (i= )

FCscd_i i kl (i= )

FEscg_i i l/km (i= )

FEscd_i i l/km (i= )

 133  

 134 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

55,428 59,036 61,873 62,064 60,422 62,032 61,616 60,514

1998 1999 2000 2001 2002 2003 2004 

57,523 56,803 57,221 56,238 53,667 51,014 45,317 



/ 1A3b CH4 

99

 135 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.49 0.53 0.56 0.57 0.56 0.56 0.55 0.53

1998 1999 2000 2001 2002 2003 2004 

0.48 0.47 0.45 0.43 0.41 0.39 0.34 

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 136

gCH4/km
%

106 km 

/ %
GgCH4

%

0.0076 40 45,317 50 0.34 64



/ 1A3b CH4 

 100

/ 1A3b CH4

15 87.2

37.8

17

CH4

35

13 4 6

/ CH4

3.1(7)

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4



/ 1A3b CH4 

101

1.7 1.7

2.5 2.5 2.5 5

5 12 12

( )

 137

1999 11 / CH4 0.011gCH4/km

12

, ,

2000

138



/ 1A3b CH4 

 102

1990 2004

1990 2004

2005 1999 11

11

 139 1990 2004 / CH4 gCH4/km

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 

0.014 0.013 0.013 0.013 0.013 0.013 0.013 

 140

 141

 142

15 17



/ 1A3b CH4 

103

3.1(2) /

3.1(2) /

3.1(9) /

3.1(2) /

HC

3.1(2) /

3.1(9) /

1) 2) CH4

HC 3) 1996 IPCC

 22

1996 IPCC

 22 12

HC 6



/ 1A3b CH4 

 104

/

- - -

- - -

/

/ /

i= i

i

i i

i= Dsv_i× FCsvd_i / FEsvd_i FCsvg_i / FEsvg_i + FCsvd_i / FEsvd_i

Dsv_i i km (i= )

FCsvg_i i kl (i= )

FCsvd_i i kl (i= )

FEsvg_i i l/km (i= )

FEsvd_i i l/km (i= )

 143  

 144 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

10,420 11,086 12,938 13,767 14,370 15,373 16,090 16,145

1998 1999 2000 2001 2002 2003 2004 

16,745 17,665 19,115 18,780 19,686 20,073 19,526 



/ 1A3b CH4 

105

 145 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.18 0.19 0.21 0.22 0.22 0.23 0.24 0.23

1998 1999 2000 2001 2002 2003 2004 

0.23 0.23 0.25 0.24 0.26 0.26 0.25 

/ CH4 40

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 146

gCH4/km
%

106 km 

/ %
GgCH4

%

0.013 40 19,526 50 0.25 64



1A3b CH4 

 106

1A3b CH4

16 24,263

 23

CH4

10

11

GPG(2000) Tier 2



1A3b CH4 

107

AEFE

E : CH4 gCH4/

EF : CH4 gCH4/km

A : km/ /

km g CH4

/

/ CH4

 24

5,15,25,35,45,55,65,80km/h

   EF b c d

   EF g/km

   km/h

   b c d


