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 252 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.24  0.25 0.28 0.32 0.30 0.31 0.32  0.28  

1998 1999 2000 2001 2002 2003 2004 

0.27  0.27 0.25 0.24 0.22 0.19 0.15  

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 253

gN2O/km
%

106 km /

%
GgN2O

%

0.004 50 36,389 50 0.15 71
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/ 1A3b 2

15 87.2

37.8

1.9 17

N2O

11 N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/ N2O

1996 IPCC

/ N2O 0.025gN2O/km

1990 2004



/ 1A3b 2

 180

 254 1990 2004 / N2O gN2O/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025

1998 1999 2000 2001 2002 2003 2004 

0.025 0.025 0.025 0.025 0.025 0.025 0.025 

1996 IPCC

 255 1996 IPCC

3.2(2) /

3.1(2) /

3.1(2) /

3.2(2) /



/ 1A3b 2
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3.2(2) /

NOx

3.2(2) /

GPG(2000)

1) 2) N2O

NOx 3) 4) 1996

IPCC

/

/ CH4

/

 256  

 257 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 
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 258 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.17

1998 1999 2000 2001 2002 2003 2004 

0.16 0.16 0.16 0.17 0.17 0.17 0.17 

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 259

gN2O/km
%

106 km /

%
GgN2O

%

0.0250 50 6,631 50 0.17 71
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/ 1A3b 2

15 87.2

37.8

30.7

17

N2O

/ N2O

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/

1996 IPCC US Heavy Duty Diesel Vehicles

( ) N2O

( ) N2O
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260 N2O ( )

( )

261 ( )

262 ( )
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263 ( )

1990 2004

( )

264

N2O

N2O

 265 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 0.015 0.015 0.015 0.014 0.014 

( )
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/

3.1(2) /

3.1(2) /

3.2(2) /

NOx

3.2(2) /

3.2(9) /

3.2(9) /

/

/ CH4

/

 266  

 267 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 2

187

 268 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

1.00 1.07 1.10 1.09 1.13 1.17 1.21 1.21 

1998 1999 2000 2001 2002 2003 2004 

1.18 1.20 1.24 1.24 1.23 1.16 1.13 

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 269

gN2O/km
%

106 km

/ %
GgN2O

%

0.014 50 80,580 50 1.128 71
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/ 1A3b 2

15 87.2

37.8

30.7 17

N2O

/ N2O

GPG(2000) Tier

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/

N2O

2000 2200cc GVW2 2.5t

GVW 4800 7800cc GVW5.1 7.8t

D13 GVW 20t JE05
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N2O

270 N2O

271

272
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GVW

2.5t 15 3.5t

1990 2004

( )

273

N2O

 274 1990 2004 / N2O gN2O/ /km

1990 1991 1992 1993 1994 1995 1996 1997 

0.009 0.009 0.010 0.010 0.010 0.010 0.010 0.010

1998 1999 2000 2001 2002 2003 2004 

0.010 0.010 0.010 0.009 0.009 0.009 0.009 

/

3.1(2) /

3.1(2) /



/ 1A3b 2
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3.2(2) /

NOx

3.2(2) /

3.2(9) /

3.2(9) /

/

/ CH4

/

 275  

 276 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 
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 277 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.52 0.56 0.59 0.61 0.61 0.64 0.65 0.63 

1998 1999 2000 2001 2002 2003 2004 

0.59 0.57 0.56 0.53 0.50 0.45 0.39 

/ N2O 50

/ 50

22

AEF
UUU

U : 

UEF : 

UA : 

 278

gN2O/km
%

106 km 

/ %
GgN2O

%

0.009 50 45,317 50 0.39 71
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/ 1A3b 2

15 87.2

37.8

17

N2O

/

N2O

3.1(7)

GPG(2000) Tier 2

AEFE

E : N2O gN2O

EF : gN2O/km

A : km/

/ km N2O

/ N2O

1996 IPCC

/ N2O 0.025gN2O/km
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1990 2004

 279 1990 2004 / N2O gN2O/ /km

1990 1991 1992 1993 1994 1995 1996 1997 

0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025

1998 1999 2000 2001 2002 2003 2004 

0.025 0.025 0.025 0.025 0.025 0.025 0.025 

1996 IPCC

3.2(2) /

3.1(2) /

3.1(2) /

3.2(2) /

3.2(2) /

NOx

3.2(2) /

3.2(9) /

3.2(9) /

/

/ CH4

/
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 280  

 281 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 

 282 1990 2004 / N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.26 0.28 0.32 0.34 0.36 0.38 0.40 0.40

1998 1999 2000 2001 2002 2003 2004 

0.42 0.44 0.48 0.47 0.49 0.50 0.49 

/ N2O 50

/ 50
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22

AEF
UUU

U : 

UEF : 

UA : 

 283

gN2O/km
%

106 km 

/ %
GgN2O

%

0.025 50 19,526 50 0.488 71



1A3b 2

197

1A3b 2

16 24,263

 41

N2O

10

11

GPG(2000) Tier 2



1A3b 2
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AEFE

E : N2O gN2O/

EF : N2O gN2O/km

A : km/ /

km N2O

/

/ N2O

 42

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

   EF b c d

   EF g/km

   km/h

   b c d



1A3b 2
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 43 N2O

N2O

0.0001g/km

/ /

2t

 284

11 4-5 

 285  

11

 2001 3

1999

4-5



1A3b 2

 200

10

19km/h 20 29km/h

 286

/ 1/10

/ N2O 0.0002g/km

0.0128g/km

 287

/

/ N2O

/
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288 N2O

 289 N2O

1990 2004

 290 1990 2004 N2O



1A3b 2
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CH4

N2O

 291 1990 2004 N2O GgN2O



1A3b 2

203

IPCC

IPCC

Heavy-Duty Vehicles 3.0g/km CH4

100

CH4 3.0(g/km)/0.296(g/km) 100 1000

N2O IPCC CH4

2)

CH4 N2O 1000

3)

1)

14

50

2)

50

3)

(c)

22

AEF
UUU

U : 

UEF : 

UA : 



1A3b 2

 204

 292

gN2O/k

m %

106 km 

/ %
GgCO2

%

0.0002 1000 13.2 50 0.0009 1001

0.0384 1000 48.7 50 0.580 1001

0.0128 1000 335.8 50 1.34 1001

0.0002 1000 54.1 50 0.0038 1001

0.0002 1000 61.6 50 0.0044 1001

0.0145 1000 35.3 50 0.159 1001
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/ 1A3b 2

1326 16 3

N2O

 293

N2O

 294

PRTR THC

N2O 1996 IPCC

US Motorcycles

PRTR

16 PRTR

1996 IPCC US

Motorcycles

CH4
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AEFE

E : N2O gN2O/

EF : N2O gN2O/km

A : km/

km g N2O

N2O 15 16

10 12 N2O

N2O 1996

IPCC US Motorcycles / European Motorcycles

US Motorcycles

(1)

 295 N2O

1990 2004 (1)

 296 1990 2004 N2O

N2O
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N2O

km/

CH4

N2O

 297   1990 2004 N2O

N2O IPCC

GPG(2000) N2O

50

2)

N2O 50

3)

(b)

1)

CH4 14
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50

2)

50

3)

  (c) 

22

AEF
UUU

U : 

UEF : 

UA : 

 298   

gN2O/km
%

106 km/

%
GgN2O

%

0.002 50 7,014 50 0.014 71

0.002 50 1,773 50 0.0035  71

0.002 50 3,122 50 0.0062 71(N2O)

0.002 50 2,495 50 0.0050 71
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1A3c CH4

15 4.2

5.3

17

CH4

CH4

GPG(2000)

AEFE

E : CH4 kgCH4

EF : kgCH4/k

A : k /

1k kg CH4

CH4 1996

IPCC 0.004 /MJ

CH4 0.15kg/k

0.004 /MJ 0.0041868MJ/kcal (9,200kcal/ 0.95) 0.15kg/k

12

38.2MJ/

0.004 /MJ (38.2MJ/ 0.95) 0.15kg/k
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 299 1996 IPCC

 300  1990 2004 CH4 kgCH4/kl

1990 1991 1992 1993 1994 1995 1996 1997 

0.15  0.15  0.15 0.15 0.15 0.15  0.15  0.15 

1998 1999 2000 2001 2002 2003 2004 

0.15  0.15  0.15 0.15 0.15 0.15  0.15  

 301  

 IPCC

 1996

CH
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 302  1990 2004 kl

1990 1991 1992 1993 1994 1995 1996 1997 

356  352  343 324 321 313 309  297 

1998 1999 2000 2001 2002 2003 2004 

295  278  270 258 255 241 250  

 303  

2 16

 2006

1990 2004

 304  1990 2004 CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.053  0.053  0.051 0.049 0.048 0.047 0.046  0.045 

1998 1999 2000 2001 2002 2003 2004 

0.044  0.042  0.040 0.039 0.038 0.036 0.037  
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IPCC

14

GPG(2000)

5.0

14

GPG(2000)

10.0

22

AEF
UUU

U : 

UEF : 

UA : 

 305

kgCH4/kl
%

kl/
%

GgCH4
%

0.15 5.0 250 10.0 0.037 11.2
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1A3c CH4

1976 SL 1979

SL JR SL

SL

CH4

AEFE

E : CH4 kgCH4/

EF : CH4 kgCH4/

A : /

1 kg CH4

CH4 1996 IPCC

10k /TJ

CH4 0.25kgCH4/

CH4 10k /TJ 10
-6

TJ/MJ 0.0041868MJ/kcal 

(6,200kcal/kg 0.95
1
) 10

3
kg/ 0.25kgCH4/

12

26.6MJ/kg

CH4 10k /TJ 10
-6

TJ/MJ (26.6MJ/kg 0.95) 10
3
kg/ 0.25kgCH4/

                                                 
1
 0.95 IPCC

IPCC P1.24 TABLE1-4 (a) IPCC

P2.90 5 6
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 306 1996 IPCC CH4

 307  

 IPCC

 1996

CH

1990 2003

 308  1990 2004 CH4 kgCH4/

1990 1991 1992 1993 1994 1995 1996 1997 

0.25  0.25  0.25 0.25 0.25 0.25 0.25 0.25

1998 1999 2000 2001 2002 2003 2004 

0.25 0.25 0.25 0.25 0.25 0.25 0.25
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/

 2005

 309  

2005

2003

 310  

 2005 2 4

1990 2003

 311  1990 2003

1990 1991 1992 1993 1994 1995 1996 1997 

*1     ( ) 119,272 91,057 91,446 97,222 101,715 92,645 86,513 89,980

*2( /t) 7,249 6,628 6,010 4,883 4,353 4,737 5,451 5,437

              ( t) 16.5 13.7 15.2 19.9 23.4 19.6 15.9 16.5

1998 1999 2000 2001 2002 2003 2004 

*1     ( ) 92,114 98,783 107,183 105,204 89,082 90,956 90,956 

*2( /t) 5,029 3,926 3,809 4,875 4,398 4,115 5,980 

              ( t) 18.3 25.2 28.1 21.6 20.3 22.1 15.2 

*1 5. (17)

*2 2005
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 312  1990 2004 CH4 Gg CH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.004  0.003  0.004 0.005 0.006 0.005  0.004  0.004 

1998 1999 2000 2001 2002 2003 2004 

0.005  0.006  0.007 0.005 0.005 0.006  0.004  

CH4 5.0

CH4

10.0

100

UA UA1 UA2

2

2A

2

1AA UUU

22

AEF
UUU

U : 

UEF : 

UA : 
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 313

kgCH4/
%

/
%

GgCH4
%

0.25 5.0 15.2 100.5 0.004 100.6
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1A3c N2O

15 4.2

5.3

17

N2O

N2O

CH4

AEFE

E : N2O kgN2O

EF : kg N2O/k

A : k /

1k kg N2O

N2O 1996

IPCC 0.03 /MJ

N2O 1.1kg/k

0.03 /MJ 0.0041868MJ/kcal (9,200kcal/ 0.95) 1.1kg/k

12

38.2MJ/

0.03 /MJ (38.2MJ/ 0.95) 1.1kg/k
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 314 1996 IPCC

 315  1990 2004 N2O kgN2O/k

1990 1991 1992 1993 1994 1995 1996 1997 

1.1  1.1  1.1 1.1 1.1 1.1 1.1  1.1 

1998 1999 2000 2001 2002 2003 2004 

 1.1  1.1  1.1 1.1 1.1 1.1 1.1  

 316  

 IPCC

 1996

N2O
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CH4

 317  1990 2004 k

1990 1991 1992 1993 1994 1995 1996 1997 

356  352  343 324 321 313 309  297 

1998 1999 2000 2001 2002 2003 2004 

295  278  270 258 255 241  250  

 318  1990 2004 N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.39  0.39  0.38 0.36 0.35 0.34 0.34  0.33 

1998 1999 2000 2001 2002 2003 2004 

0.32  0.31  0.30 0.28 0.28 0.26 0.27 

CH4

 319

kgN2O/kl
%

kl/
%

GgN2O
%

1.1 5.0 250 10.0 0.27 11.2

CH4
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1A3c N2O

1976 SL 1979

SL JR SL

SL

N2O

AEFE

E : N2O kgN2O/

EF : N2O kgN2O/

A : /

1 kg N2O

N2O 1996 IPCC

1.4k /TJ

N2O 0.035kgN2O/

N2O 1.4k /TJ 10
-6

TJ/MJ 0.0041868MJ/kcal 

(6,200kcal/kg 0.95) 10
3
kg/ 0.035kgN2O/

12

26.6MJ/kg

N2O 1.4k /TJ 10
-6

TJ/MJ (26.6MJ/kg 0.95) 10
3
kg/ 0.035kgN2O/
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 320 1996 IPCC N2O

 321  

 IPCC

 1996

CH N2O

1990 2004

 322  1990 2004 N2O kgN2O/

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

CH4
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 323  1990 2004

1990 1991 1992 1993 1994 1995 1996 1997 

*1     ( ) 119,272 91,057 91,446 97,222 101,715 92,645 86,513 89,980

*2( /t) 7,249 6,628 6,010 4,883 4,353 4,737  5,451  5,437

              ( t) 16.5 13.7 15.2 19.9 23.4 19.6 15.9 16.5

1998 1999 2000 2001 2002 2003 2004 

*1     ( ) 92,114 98,783 107,183 105,204 89,082 90,956 90,956 

*2( /t) 5,029 3,926 3,809 4,875 4,875 4,115 5,980 

              ( t) 18.3 25.2 28.1 21.6 20.3 22.1 15.2 

*1 5. (17)

*2 2005

 324  1990 2004 N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.001  0.000  0.001 0.001 0.001 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  

CH4

 325

kgN2O/t
%

t/
%

GgN2O
%

0.035 5.0 15.2 100.5 0.001 100.6
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1A3d CH4

15 4.8

17

CH4

CH4

GPG(2000) Tier 2

A B C

AEFE

E : CH4 kgCH4

EF : A B C 1k

kg CH4 kgCH4/k

A : A B C k

A B C 1k kg

CH4

1996 IPCC 0.007 /MJ

IPCC 55 8
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CH4 0.25 0.26kg/k

1996 IPCC 0.007 /MJ

0.007 /MJ 0.0041868MJ/kcal (9,200kcal/ 0.95) 0.26kg/k

12

38.2MJ/

0.007 /MJ (38.2MJ/ 0.95) 0.25kg/k

CH4 0.26kg/k

1996 IPCC 0.007 /MJ

0.007 /MJ 0.0041868MJ/kcal (9,300kcal/ 0.95) 0.26kg/k

12

39.1MJ/

0.007 /MJ (39.1MJ/ 0.95) 0.26kg/k

B CH4 0.27kg/k

1996 IPCC 0.007 /MJ

0.007 /MJ 0.0041868MJ/kcal (9,600kcal/ 0.95) 0.27kg/k

12

40.4MJ/

0.007 /MJ (40.4MJ/ 0.95) 0.27kg/k

C CH4 0.27 0.28kg/k

1996 IPCC 0.007 /MJ

0.007 /MJ 0.0041868MJ/kcal (9,800kcal/ 0.95) 0.27kg/k

12

41.7MJ/

0.007 /MJ (41.7MJ/ 0.95) 0.28kg/k

 326 1996 IPCC
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 327  1990 2004 kgCH4/k

1990 1991 1992 1993 1994 1995 1996 1997 

0.26  0.26  0.26 0.26 0.26 0.26 0.26  0.26 

A 0.26  0.26  0.26 0.26 0.26 0.26 0.26  0.26 

B 0.27  0.27  0.27 0.27 0.27 0.27 0.27  0.27 

C 0.27  0.27  0.27 0.27 0.27 0.27 0.27  0.27 

1998 1999 2000 2001 2002 2003 2004 

0.26  0.26  0.25 0.25 0.25 0.25 0.25  

A 0.26  0.26  0.26 0.26 0.26 0.26 0.26  

B 0.27  0.27  0.27 0.27 0.27 0.27 0.27  

C 0.27  0.27  0.28 0.28 0.28 0.28 0.28  

 328  

IPCC

 1996

A B C

CH

A B C

 329  1990 2004 kl

1990 1991 1992 1993 1994 1995 1996 1997 

133  148  152 172 197 208 224  226 

A 1,602  1,649  1,571 1,533 1,582 1,625 1,649  2,053 

B 526  483  350 278 251 215 189  179 

C 2,446  2,622  2,751 2,786 2,848 3,002 3,286  3,257 

1998 1999 2000 2001 2002 2003 2004 

208  186  204 178 181 180 206  

A 1,575  1,562  1,728 1,494 1,629 1,613 1,324  

B 158  164  152 129 99 79 59  

C 3,126  3,126  3,055 3,156 3,106 3,010 2,863  
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 330  

2 16

 2006

1990 2004

   20

   

   

   

   

 331  1990 2004 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.03  0.04  0.04 0.04 0.05 0.05  0.06  0.06 

A 0.42  0.43  0.41 0.40 0.41 0.42  0.43  0.53 

B 0.14  0.13  0.09 0.08 0.07 0.06  0.05  0.05 

C 0.66  0.71  0.74 0.75 0.77 0.81  0.89  0.88 

1998 1999 2000 2001 2002 2003 2004 

0.05  0.05  0.05 0.04 0.05 0.05  0.05  

A 0.41  0.41  0.45 0.39 0.42 0.42  0.34  

B 0.04  0.04  0.04 0.03 0.03 0.02  0.02  

C 0.84  0.84  0.86 0.88 0.87 0.84  0.80 

IPCC

GPG(2000) CH4 2
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 332

CH4 N2O

Experts believe that CO2 emission factors for fuels are generally well determined within ±5%, as 

they are primarily dependent on the carbon content of the fuel. The uncertainty for non-CO2 

emissions, however, is much greater. The uncertainty of the CH4 emission factor may be as a high as 

a factor of two. The uncertainty of the N2O emission factor may be an order of magnitude (i.e. a 

factor of 10). 

GPG(2000) 

200.0

95

2003 15.13

 333  

1990 1991 1992 1993 1994 1995 1996 1997 

11.3% 10.0% 9.2% 10.6% 10.8% 11.3% 11.0% 11.0%

1998 1999 2000 2001 2002 2003 2004 

12.0% 11.5% 16.08% 15.38% 14.04% 15.13% 12.99% 

22

AEF
UUU

U : 

UEF : 

UA : 
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 334  2003

kgCH4/kl
%

kl/
%

GgCH4
%

0.25 200.0 206 13.0 0.05  2004

0.26 200.0 1,324 13.0 0.34  200.4

0.27 200.0 59 13.0 0.02  200.4

0.28 200.0 2,863 13.0 0.80  200.4
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1A3d N2O

15 4.8

17

N2O

N2O

CH4

A B C

AEFE

E : N2O kg N2O

EF : A B C k

N2O kg N2O /k

A : A B C k

A B C kl

N2O

1996 IPCC 0.002 /MJ

N2O 0.073kg/k

1996 IPCC 0.002 /MJ

0.002 /MJ 0.0041868MJ/kcal (9,200kcal/ 0.95) 0.073kg/k

12

38.2MJ/
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0.002 /MJ (38.2MJ/ 0.95) 0.073kg/k

N2O 0.074kg/k

1996 IPCC 0.002 /MJ

0.002 /MJ 0.0041868MJ/kcal (9,300kcal/ 0.95) 0.074kg/k

12

39.1MJ/

0.002 /MJ (39.1MJ/ 0.95) 0.074kg/k

B N2O 0.076 0.077kg/k

1996 IPCC 0.002 /MJ

0.002 /MJ 0.0041868MJ/kcal (9,600kcal/ 0.95) 0.076kg/k

12

40.4MJ/

0.002 /MJ (40.4MJ/ 0.95) 0.077kg/k

C N2O 0.078 0.079kg/k

1996 IPCC 0.002 /MJ

0.002 /MJ 0.0041868MJ/kcal (9,800kcal/ 0.95) 0.078kg/k

12

41.7MJ/

0.002 /MJ (41.7MJ/ 0.95) 0.079kg/k

 335 1996 IPCC

 336  1990 2004 kgN2O/k

1990 1991 1992 1993 1994 1995 1996 1997 

0.073  0.073  0.073 0.073 0.073 0.073 0.073  0.073 

A 0.074  0.074  0.074 0.074 0.074 0.074 0.074  0.074 

B 0.076  0.076  0.076 0.076 0.076 0.076 0.076  0.076 

C 0.078  0.078  0.078 0.078 0.078 0.078 0.078  0.078 

1998 1999 2000 2001 2002 2003 2004 

0.073  0.073  0.073 0.073 0.073 0.073 0.073  

A 0.074  0.074  0.074 0.074 0.074 0.074 0.074  

B 0.076  0.076  0.077 0.077 0.077 0.077 0.077  

C 0.078  0.078  0.079 0.079 0.079 0.079 0.079  
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 337  

 IPCC

 1996

A B C

N2O

CH4 A B C

 338  1990 2004 kl

1990 1991 1992 1993 1994 1995 1996 1997 

133  148 152 172 197 208  224  226 

A 1,602  1,649 1,571 1,533 1,582 1,625  1,649  2,053 

B 526  483 350 278 251 215  189  179 

C 2,446  2,622 2,751 2,786 2,848 3,002  3,286 3,257 

1998 1999 2000 2001 2002 2003 2004 

208  186 204 178 181 180  206  

A 1,575  1,562 1,728 1,494 1,629 1,613  1,324  

B 158  164 152 129 99 79  59  

C 3,126  3,126 3,055 3,156 3,106 3,010  2,863  

 339  1990 2004 GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.01  0.01 0.01 0.01 0.01 0.02  0.02  0.02 

A 0.12  0.12 0.12 0.11 0.12 0.12  0.12  0.15 

B 0.04  0.04 0.03 0.02 0.02 0.02  0.01  0.01 

C 0.19  0.20 0.21 0.22 0.22 0.23  0.26  0.25 

1998 1999 2000 2001 2002 2003 2004 

0.02  0.01 0.01 0.01 0.01 0.01  0.02  

A 0.12  0.12 0.13 0.11 0.12 0.12  0.10 

B 0.01  0.01 0.01 0.01 0.01 0.01  0.00  

C 0.24  0.24 0.24 0.25 0.25 0.24  0.23  
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IPCC

GPG(2000) N2O 10

CH4

1000.0

CH4 2003 15.13

22

AEF
UUU

U : 

UEF : 

UA : 

 340  2003

kgN2O/kl
%

kl/
%

GgN2O
%

0.073  1000.0 206 13.0 0.02  1000.1

0.074  1000.0 1,324 13.0 0.10 1000.1

0.077  1000.0 59 13.0 0.00 1000.1

0.079  1000.0 2,863 13.0 0.23 1000.1


