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 3. 

3.1.

CO2 CH4 N2O

CO2

CO2 CO2

CH4 N2O
CH4 N2O 1996 IPCC

 1   CH4 N2O
CH4 N2O

0.002 [g CH4/MJ] a 0.1 [kg N2O/t] b

0.007 [g CH4/MJ] c 0.002 [g N2O/MJ] c

0.007 [g CH4/MJ] c 0.002 [g N2O/MJ] c

0.007 [g CH4/MJ] c 0.002 [g N2O/MJ] c

0.007 [g CH4/MJ] c 0.002 [g N2O/MJ] c

0.007 [g CH4/MJ] c 0.002 [g N2O/MJ] c

a. 1996 IPCC  Vol.3 Table.1-47 
b.  Table.1-52 
c.  Table.1-48 

CO2 CH4 N2O

CO2

CO2

kl
J
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CH4 N2O
CH4 N2O 1996 IPCC

0.95

N2O 1996 IPCC

kl 0.78 [g/cm3]

A B
A B

C

 1

IEA

2004 CRF 1.C
IEA

2004 IEA

1 Para 27 

A

B

C
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2000 2001 ENERGY BALANCES OF OECD COUNTRIES 2000-2001
94 95

2002 2003 ENERGY BALANCES OF OECD COUNTRIES 2002-2003
94 95

IEA 2000 2001

2006 3 IEA

2004 5 A B
C IEA

2004 8

IEA 103MT
kl

IEA IEA
TOE 

IEA NCV IEA

TOE
GCV
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C

to

IPCC 1996 IPCC 1997

2002

HP http://www.paj.gr.jp/html/statis/kansan.html
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3.2.

CO2, CH4, N2O, HFCs, 
PFCs, SF6 NOX, CO, NMVOC , SO2

NO NE IE

3.2.1. 

3.2.1.1. 1.A.1., 1.A.2., 1.A.4. NOX, CO, NMVOC, SO2

a

1 NOX, SO2

NOX SO2

1996 IPCC

GPG 2000

1.
0101 0103 0601 0618

1101 1106 2901 3202

A D F
L

2. 1. 1301 1304

NOX

44 45

NOX

NOX [t-NOX]
NOX [t-NOX/kcal] [kcal] 

1 [%]
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41 46

NOX

NOX [t-NOX]
[t-NOX] 1 [%]

42 43

SO2

41 46

SOX

SOX [t-SOX] [t-SOX] 1 [%]

NOX

NOX

NOX

[%]
[%] [h/yr] [h/yr]

[m3/yr] [m3/yr]

NOX NOX

[%]
[%] [h/yr] [h/yr]

[m3/yr] [m3/yr]

SO2 SO2
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44 45

41 46

41 46

2 CO

CO

1996

3 NMVOC

NMVOC

1996
CH4 NMVOC

1989
1984 CH4

NMVOC
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b

NOX CO NMVOC SO2

NOX, SOX

L
0102

CO
1996

0102

NMVOC
1996

0102 CH4 NMVOC

1989
1984 CH4 NMVOC

NOX SOX

LPG A
CO NMVOC

c

NOX CO NMVOC SO2

IPCC
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NOX

1996 IPCC

LPG
1996

NOX

CO
1996 IPCC

LPG
1997

NMVOC
LPG

1996 IPCC

SO2

1996 IPCC

LPG

3.2.1.2. 1.A.3. NOX, CO, NMVOC, SO2

3.2.1.2.a. 1.A.3.b.

1 NOX, CO, NMVOC 

NOX CO NMVOC
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NMVOC THC
THC NMVOC

2003
2002

 2   NOX

 3   CO

Unit 1990 1995 2000 2004 2005
gNOx/km 0.230 0.159 0.157 0.106 0.092

LPG gNOx/km 0.237 0.203 0.199 0.107 0.095
gNOx/km 0.873 0.658 0.375 0.248 0.219
gNOx/km 1.115 0.897 0.478 0.121 0.094
gNOx/km 1.833 1.093 0.560 0.107 0.065
gNOx/km 4.449 3.652 2.438 0.116 0.083
gNOx/km 1.471 0.873 0.429 0.136 0.100
gNOx/km 0.636 0.526 0.437 0.468 0.439
gNOx/km 1.326 1.104 1.005 0.982 0.932
gNOx/km 5.352 4.586 4.334 4.461 4.277
gNOx/km 4.226 3.830 3.597 4.142 3.935
gNOx/km 3.377 2.761 2.152 3.495 3.338

Unit 1990 1995 2000 2004 2005
gCO/km 1.749 1.549 1.543 1.236 1.163

LPG gCO/km 2.325 2.062 2.034 1.235 1.168

gCO/km 10.420 8.540 5.508 3.535 3.034
gCO/km 9.656 10.079 8.309 2.772 2.212
gCO/km 12.624 10.601 8.950 3.033 2.139
gCO/km 26.209 25.079 21.938 2.807 2.215
gCO/km 12.466 10.666 8.924 2.249 1.831
gCO/km 0.480 0.432 0.429 0.396 0.376
gCO/km 0.975 0.896 0.808 0.633 0.584
gCO/km 3.221 2.988 2.440 2.209 1.928
gCO/km 2.579 2.534 2.200 2.140 1.859
gCO/km 2.109 1.893 1.297 1.641 1.430



National Greenhouse Gas Inventory Report of Japan 2007                                            3-11 

CGER-I076-2007, CGER/NIES

 4   NMVOC

THC THC NMVOC
NMVOC

2 SO2

SO2

Unit 1990 1995 2000 2004 2005
gHC/km 0.128 0.050 0.048 0.041 0.035

% 60% 60% 60% 60% 60%
gNMVOC/km 0.077 0.030 0.029 0.025 0.021

LPG gHC/km 0.189 0.112 0.104 0.038 0.034
% 60% 60% 60% 60% 60%

gNMVOC/km 0.113 0.067 0.062 0.023 0.020
gHC/km 1.058 0.610 0.274 0.184 0.161

% 60% 60% 60% 60% 60%
gNMVOC/km 0.635 0.366 0.165 0.110 0.097

gHC/km 1.188 0.882 0.346 0.086 0.064
% 60% 60% 60% 60% 60%

gNMVOC/km 0.713 0.529 0.208 0.052 0.038
gHC/km 1.658 0.959 0.471 0.081 0.051

% 60% 60% 60% 60% 60%
gNMVOC/km 0.995 0.575 0.283 0.049 0.031

gHC/km 3.604 3.164 2.193 0.092 0.062
% 60% 60% 60% 60% 60%

gNMVOC/km 2.162 1.899 1.316 0.055 0.037
gHC/km 1.619 0.786 0.317 0.073 0.053

% 60% 60% 60% 60% 60%
gNMVOC/km 0.972 0.472 0.190 0.044 0.032

gHC/km 0.109 0.098 0.097 0.092 0.089
% 60% 60% 60% 60% 60%

gNMVOC/km 0.065 0.059 0.058 0.055 0.053
gHC/km 0.389 0.343 0.258 0.212 0.178

% 60% 60% 60% 60% 60%
gNMVOC/km 0.233 0.206 0.155 0.127 0.107

gHC/km 1.634 1.488 1.040 0.882 0.729
% 60% 60% 60% 60% 60%

gNMVOC/km 0.980 0.893 0.624 0.529 0.437
gHC/km 1.273 1.255 0.995 0.900 0.737

% 60% 60% 60% 60% 60%
gNMVOC/km 0.764 0.753 0.597 0.540 0.442

gHC/km 1.101 0.965 0.526 0.625 0.509
% 60% 60% 60% 60% 60%

gNMVOC/km 0.661 0.579 0.316 0.375 0.305
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 5   

LPG

NOX CO NMVOC SO2 NE

3.2.1.2.b. 1.A.3.a. NOX, CO, NMVOC

NOX CO NMVOC
1996 IPCC

1996 IPCC Jet and Turboprop Aircraft

 6 IPCC
g/MJ

NOX 0.29 
CO 0.12 

NMVOC 0.018 
1996 IPCC  Volume 3 Page 1.89 Table 1-47

Unit 1990 1995 2000 2004 2005
% 0.008% 0.008% 0.008% 0.008% 0.008%
% 0.350% 0.136% 0.136% 0.136% 0.136%

LPG % 0.002% 0.002% 0.002% 0.002% 0.002%
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NOX CO NMVOC NE

3.2.1.2.c. 1.A.3.d. NOX, CO, NMVOC

NOX CO NMVOC
1996 IPCC

1996 IPCC Ocean-Going Ships

 7   IPCC
g/MJ

NOX 1.8 
CO 0.18 

NMVOC 0.052 
1996 IPCC  Volume 3 Page 1.90 Table 1-48 

A B C

3.2.1.2.d. 1.A.3.c. NOX, CO, NMVOC

NOX CO NMVOC
1996 IPCC

1996 IPCC Locomotives

 8   IPCC
g/MJ

NOX 1.8 
CO 0.61 

NMVOC 0.13 
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1996 IPCC  Volume 3 Page 1.89 Table 1-47 

3.2.1.3. 1.B. NMVOC

3.2.1.3.a.

NMVOC BPSD

1975 0.05767[g-NMVOC/BPSD]
350

BPSD

3.2.1.3.b.

NMVOC

 9   
g/kl

333.2 
415.5 
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3.2.1.3.c.

NMVOC 1983

3.2.1.3.d.

NMVOC
1983 NMVOC 1983

NMVOC

 10  NMVOC
NMVOC
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3.2.1.3.e.

NMVOC

1975

 11  
kg/kl

1.08 
1.44 

1975

[t]
[Ml] [kg/kl]

2001

3.2.2. 

3.2.2.1. 2.A., 2.B., 2.C., 2.D. NOX,
SO2

NOX SO2

0101 0103 0601 0618
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1101 1106 1301 1304 2901
3202

A D F
L

NOX

44 45

NOX

NOX [t-NOX]
NOX [t-NOX/kcal] [kcal] 

1 [%]

41 46

NOX

NOX [t-NOX]
[t-NOX] 1 [%]

42 43

SO2

41 46

SOX

SOX [t-SOX] [t-SOX] 1 [%]

NOX

NOX NOX

[%]
[%] [h/yr] [h/yr]

[m3/yr] [m3/yr]



 3-18                                           National Greenhouse Gas Inventory Report of Japan 2007

NOX NOX

[%]
[%] [h/yr] [h/yr]

[m3/yr] [m3/yr]

NOX NOX

44 45

41 46

41 46

3.2.2.2. 2.G. NMVOC

3.2.2.2.a.

NMVOC

1987
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 12  NMVOC
kg/t

0.828 
3.288 
0.529 
1.299 

B.T.X. 0.080 
0.421 
1.035 
0.210 
1.851 
1.088 

ABS, AS 1.472 
0.248 
0.016 
0.534 
2.423 
0.016 

1987

3.2.2.2.b.

NMVOC
1987 1983

3.2.2.2.c.

NMVOC
1987 1983
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3.2.3. 

3.2.3.1. 3.A. NMVOC

NMVOC
NMVOC NMVOC

NMVOC 7.46[%] 1983 NMVOC
92.54[%] 100[%] 7.46[%]

VOC
1990

1990
2002

2001

X
X t

1990 t
X t

1990 t
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 13  

3.2.3.2. 3.B. NMVOC

3.2.3.2.a.

NMVOC

1991
1983 NMVOC

0.66[Mg/t] 88,014/133,000

1983
0.2 11,266/56,350

3.2.3.2.b.

NMVOC
NMVOC
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1990 1991

1992

X
X t

, 1991 t
X 1991

3.2.3.3. 3.C. NMVOC

3.2.3.3.a.

NMVOC

1982

 14  

0.3 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.1 

1982

1982
63[%]

2002 2001
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3.2.3.3.b.

NMVOC

1987

 15  

a) 0.00033 
a) 0.00108 

a) 0.00105 
b) 0.00117 

a

b 1987

2002
2001

3.2.3.3.c.

NMVOC
1987 1983 NMVOC

1983

2002
2001

3.2.3.3.d.

NMVOC
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1987
1983

3.2.3.3.e.

NMVOC
NMVOC

 16  

65
50

CR 71
76
67

3.2.3.3.f.

NMVOC
NMVOC NMVOC

1987
NMVOC 1983 7.3[%] NMVOC
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92.7[%] 100[%] 7.3[%]

1987 0.42
21,139/50,641

3.2.3.4. 3.D. NMVOC

3.2.3.4.a.

NMVOC
1987

1983

3.2.4. 

3.2.4.1. 4.F.

3.2.4.1.a. 4.F.1. CO

CO

CO
CO t-CH4

, , or or t
CO CO CO2
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 17  

0.356 0.369a 0.342b

0.344 a

0.356 
a

1992

b Yoshinori Miura and Tadanori Kanno "Emissions of Trace Gases (CO2,CO,CH4,and N2O) Resulting 

from Rice Straw Burning", Soil Sci.Plant Nutr.,43(4),849-854,1997 

 18  CO
CO

0.684 0.8a 0.567b

0.8 a

0.684 
a

1992

b Yoshinori Miura and Tadanori Kanno "Emissions of Trace Gases (CO2,CO,CH4,and N2O) Resulting 

from Rice Straw Burning", Soil Sci.Plant Nutr.,43(4),849-854,1997 

 19  CO CO2

CO
CO2

0.219 a b

0.255 a

0.219 
a

1992

b Yoshinori Miura and Tadanori Kanno "Emissions of Trace Gases (CO2,CO,CH4,and N2O) Resulting 

from Rice Straw Burning", Soil Sci.Plant Nutr.,43(4),849-854,1997 

4F.1. CH4 N2O

0.5 
0.5

0.5 
1:1
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3.2.5. 

3.2.5.1. 6.C.

3.2.5.1.a. 6.C.-

NOX CO NMVOC SO2

NOX SO2

1301
1302

53
3000

 20  NOX SO2

2001 2000

CO
1996

 21  CO

1996

NMVOC
CH4 NMVOC

1990 1995 2000 2004 2005
kg-NOx/t 1.238 1.213 1.127 1.127 1.127

NOx kg-NOx/t 1.055 1.226 1.226 1.226 1.226
kg-NOx/t 1.137 1.918 1.850 1.850 1.850
kg-SO2/t 0.555 0.539 0.361 0.361 0.361

SO2 kg-SO2/t 0.627 1.141 0.712 0.712 0.712
kg-SO2/t 1.073 1.625 1.714 1.714 1.714

1990 1995 2000 2004 2005
gCO/t 557 557 555 552 552

CO gCO/t 548 548 567 591 591
gCO/t 8,237 8,237 8,298 8,306 8,306
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1989
1984

NMVOC/CH4 CH4 NMVOC

 22  NMVOC

1989

1984

3.2.5.1.b. 6.C.-

NOX CO NMVOC SO2

NOX SO2

1303
1304

23 54

23
54

1990 1995 2000 2004 2005
gNMVOC/t 0.925 0.925 0.925 0.925 0.925

NMVOC gNMVOC/t 7.8 7.8 7.8 7.8 7.8
gNMVOC/t 9.1 9.1 9.1 9.1 9.1
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 23  NOX SO2

2001 2000

CO
1996

 24  CO

1996

NMVOC
CH4 NMVOC

1989
1984

NMVOC/CH4 CH4 NMVOC

 25  NMVOC

1989

1984

1990 1995 2000 2004 2005
23 kg-NOx/t 1.545 1.312 5.828 5.828 5.828

54 kg-NOx/t 0.999 1.158 1.415 1.415 1.415
23 kg-SO2/t 1.528 1.274 2.118 2.118 2.118

54 kg-SO2/t 1.179 1.882 1.352 1.352 1.352

NOx

SO2

1990 1995 2000 2004 2005
gCO/t 1,334 1,334 1,334 1,334 1,334
gCO/t 127 127 127 127 127
gCO/t 1,790 1,790 1,790 1,790 1,790
gCO/t 2,285 2,285 2,285 2,285 2,285
gCO/t 1,334 1,334 1,334 1,334 1,334
gCO/t 1,334 1,334 1,334 1,334 1,334

1990 1995 2000 2004 2005
gNMVOC/t 2.48 2.48 2.48 2.48 2.48
gNMVOC/t 0.54 0.54 0.54 0.54 0.54
gNMVOC/t 3.40 3.40 3.40 3.40 3.40
gNMVOC/t 1.61 1.61 1.61 1.61 1.61
gNMVOC/t 2.48 2.48 2.48 2.48 2.48
gNMVOC/t 2.48 2.48 2.48 2.48 2.48
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3.2.5.1.c. 6.C.-

CO NMVOC

NOX SO2 1A
IE

CO
1A CO

 26  CO

NMVOC
CH4 NMVOC

 27 NMVOC

CH4

RDF RPF
kgNMVOC/t 0.015 0.00027 0.00039 0.00031 0.000 0.00
kgNMVOC/t 0.0 0.0 0.0 0.0 0.0
kgNMVOC/t 0.000 0.00 0.00 0.01
kgNMVOC/t 0.009
kgNMVOC/t 0.000

RDF RPF
kgCO/t 0.13 1.79 1.79 1.79
kgCO/t 0.052 0.24 0.36 0.28 0.034 3.64
kgCO/t 49.1 19.8 29.4 23.0 32.2
kgCO/t 0.052 0.24 0.36 0.28
kgCO/t 0.021
kgCO/t 0.015
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3.2.6. 

3.2.6.1. 7.- CO

CO
7-2006.xls

0.055 [g-CO/ ]

HP http://www.tioj.or.jp/index.html



 3-32                                           National Greenhouse Gas Inventory Report of Japan 2007

IPCC 1996 IPCC 1997
IPCC

2000
Yoshinori Miura and Tadanori Kanno "Emissions of Trace Gases (CO2,CO,CH4,and N2O) 
Resulting from Rice Straw Burning", Soil Sci.Plant Nutr.,43(4),849-854,1997 

1982
1996

1975

1984
1987

1991
8 1997

1996

1989

HP http://www.tioj.or.jp/index.html
VOC

3 1992


