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CH4 )

Y  -17.766 + 42.793 X -0.849X2

Y  [l / / ]
X  [kg / / ]

CH4  (kgCH4/ )
1 1 CH4 1mol CH4

Y 22.4 (l/mol) 0.016 (kg/mol) 365or 366

 6-2  

6.1.2. 4.A.2., 4.A.3., 4.A.4., 4.A.6., 4.A.8.

CH4 GPG 2000
Tier 1 CH4

CH4 CH4

CH4

1990 1995 2000 2005 2006
1000 1,082 1,035 971 900 900
1000 332 299 249 231 231

2 5,6 1000 491 445 379 379 379
5 6 1000 55 49 42 42 42
1 1000 679 646 612 593 593
1 5 6 1000 17 13 12 14 14

5 6 1000 6 4 4 5 5
1 1000 368 412 385 374 374

1 5 6 1000 125 133 114 119 119

5 6 1000 42 44 38 40 40
1 1000 197 265 246 291 291

1 5 6 1000 102 105 93 89 89

5 6 1000 34 35 31 30 30
5 6 1000 805 808 845 789 789
5 6 1000 89 90 94 88 88

2006 2005
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CH4 1996 IPCC

 6-3  CH4

[kg] CH4 [kg/ / ]a

0.8 4.1 
b 1.1
c 18.0

c 55.0
a  [l/ / ] 1mol CH4

b 59:pp773-778(1988)

c 1996 IPCC

FAO HP
FAO

 6-4  

6.1.3. 4.A.9.

CH4

1996 IPCC GPG 2000
NE

6.1.4. 4.A.5., 4.A.7.

NO

6.1.5. 4.A.10.

NO

6.2.

CH4

CH4

CH4

1990 1995 2000 2005 2006
1000 31 20 10 11 11
1000 35 30 35 34 34
1000 11,335 9,900 9,788 9,620 9,620
1000 23 29 25 25 25
1000 0.21 0.12 0.10 0.08 0.08

2006 2005
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6.2.1. 4.B.1., 4.B.8., 4.B.9.

CH4

a

CH4

CH4

nn AEFE

E  : CH4 gCH4

EFn : n gCH4/g
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 6-5  CH4

12. 3.90 % D 3.00 % D 8.7 % D 
13. 0.20 % J 0.20 % J 0.20 % J 0.20 % J

13a. 0 % Z 0 % Z 0 % Z 0 % Z
13b. 0.044 % D 0.034 % D 0.097 % D 0.14 % J
13c. 3.80 % J 0.13 % J 0.16 % J 0.14 % J
13d. 0.4 % O 0.4 % O 0.4 % O 0.4 % O
13e. 0.044 % D 0.034 % D 0.097 % D 14

. O
th

er

13f. 0.0087% D 0.0067% D 0.019% D 

 6-6  N2O

12. 0.10 % D
13. 2.0 % J

13a. 2.0 % J
13b. 0.25 % J
13c. 2.40 % J 1.60 % J 2.50 % J 2.0 % D
13d. 0.1 % O
13e. 2.0 % D14

. O
th

er

13f. 5.0 % J
D: IPCC
J:
O:
Z: 

CH4

GPG 2000
2003

2
15

13a. Thermal Drying 14
.

13b. Compsting

GPG 2000
Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura,

Makoto Shiraihi, Makoto Ishibashi 2005 Greenhouse
gas generation from livestock waste composting,Non-CO2

Greenhouse Gases (NCGG-4),Proceedings of the Fourth
International Symposium NCGG-4,105-111

13c. Piling

13d. Incineration

14
.

IPCC 1995 IPCC1995Report Agricultural Options for
Mitigation of Greenhouse Gas Emissions,747-771

13e. Liquid Composting GPG(2000)
13f. Purification GPG(2000)

13 Other

11 Liquid Systems

12 Solid Storage Drylot
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CH4 N2O

CH4 [ t]
 [ ]  [t/ / ]  [ ]

 [ ]  [ ]

N2O [ t]
 [ ]  [t/ / ]  [ ]

 [ ]  [ ]

CH4

N2O

1996 IPCC GPG 2000
1996 IPCC GPG 2000

13a. Thermal Drying 1996 IPCC GPG 2000

13b. Compsting
Takeshi Osada,Kazutaka Kuroda,Michihiro
Yonaga(2000):Determination of nitrous oxide,methane,and
ammonia emissions from a swine waste composting
process,J Mater Cycles Waste Manag(2000) 2,51-56

13c. Piling

[ ] Takashi Osada, Yasuyuki Fukumoto, Tadashi
Tamura, Makoto Shiraihi, Makoto Ishibashi 2005
Greenhouse gas generation from livestock waste
composting,Non-CO2 Greenhouse Gases (NCGG-
4),Proceedings of the Fourth International Symposium
NCGG-4,105-111

13d. Incineration
14

.

13e. Liquid Composting GPG 2000

13f. Purification

Takashi Osada 2003 Nitrous Oxide Emission from
Purification of Liquid Portion of Swine
Wastewater,Greenhouse Gas Control Technologies,J.Gale
and Y.Kaya(Eds.)

13 Other

12 Solid Storage Drylot
11 Liquid Systems
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16
2003 2004

2000
172.8 623 365

61 190

 6-12  

c CRF

CRF CH4

N2O 11. Anaerobic Lagoons
12. Liquid Systems 13. Solid Storage and Dry Lot 14. 

 6-13
CRF

CRF

11. 

anaerobic NO

1990 1995 2000 2005 2006
302,219 281,603 252,088 245,100 245,100

99,723 103,150 99,769 116,300 116,300
2006 2005
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 6-13  CRF

CRF

 13. 

 14.  (a. )

 14.  (b. )

14.  (c. )

 14.  (d. )

 14.  (e. )

 14.  (f. )

 11. 

 13. 

 14.  (a. )

 14.  (e. )

 14.  (c. )

 14.  (f. )

 12. 

d

4.D.2. 

N2O
NH3 NOx

ND : kg N
Nall : kg N
NN2O : N2O kg N
NNH3+NOx : NH3 NOX kg NH3-N+NOX-N
Ninc+waa : kg N

wastewaaincNOxNHONallD NNNNNN 32
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Nwaste : kg N

N2O
N2O

N2O
NH3 NOx

NH3 NOx

NH3 NOX

NH3 NOx NOx NH3

NH3

 6-14  
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 6-15  

6.2.2. 4.B.2., 4.B.3., 4.B.4., 4.B.6.

1 CH4

CH4 GPG 2000
Page 4.33, Fig.4.3 Tier 1 CH4

CH4  (kgCH4)
[kgCH4 / / ]

CH4 1996 IPCC
Asia

 6-16  CH4

[kg CH4/ / ]
0.28 
0.18 
2.08 

1996 IPCC  Vol.2 p4.6 Table4-4 

2.0 1996 IPCC  Vol.3 p4.13 Table4-6

FAO HP FAO
 6-4

2 N2O

N2O GPG 2000
Page 4.41, Fig.4.4 Tier 1 N2O

Unit 1990 1995 2000 2005 2006
Nall tN 763,882 713,759 677,417 654,381 654,381

N2O

NN2O

tN 9,308 8,687 8,200 7,917 7,917

NH3 NOx
NNH3+No tN 139,990 130,297 124,022 119,597 119,597

Ninc+waa
tN 61,037 53,041 51,005 49,888 49,888

Nwaste
tN 15,869 13,792 12,946 21,279 21,279

N D
tN 537,678 507,943 481,244 455,700 455,700
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N2O  (kgN2O)
[kgN2O-N/kgN]

[kgN/ ] [ ]

N2O 1996 IPCC
Asia & Far East

 6-17  [kgN2O-N/ kgN] 
 [kgN2O-N/ kgN] 

11.  Anaerobic Lagoons 0.1%
12.  Liquid Systems 0.1%
13.  Solid Storage and Dry Lot 2.0%
14.  Other  a. Thermal Drying 0.0%
14.  Other  b. Compsting 0.0%
14.  Other  c. Piling 0.0%
14.  Other  d. Incineration 0.0%
14.  Other  e. Liquid Compsting [ ] 0.0%
14.  Other  f. Purification 0.0%
14.  Other  g. Daily Spread 0.0%
14.  Other  h. Pasture Range and Paddock / / 2.0%
14.  Other  i. Used Fuel 0.0%
14.  Other  j. Other system 0.5%

1996 IPCC  Vol.3 page 4.121 Table B-1 

1

1996 IPCC
CH4

 6-18  [kgN/ / ]
[kg N/ / ]
12

* 40
* 40

* 40
1996 IPCC  Vol.3 page 4.99 Table 4-20

Other animals
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 6-19  

11.  Anaerobic Lagoons 0% 0% 0% 0% 
12.  Liquid Systems 0% 0% 0% 0% 
13.  Solid Storage and Dry Lot 14% 0% 0% 0% 
14.  Other  a. Thermal Drying 0% 0% 0% 0% 
14.  Other  b. Compsting 0% 0% 0% 0% 
14.  Other  c. Piling 0% 0% 0% 0% 
14.  Other  d. Incineration 0% 0% 0% 0% 
14.  Other  e. Liquid Compsting [ ] 0% 0% 0% 0% 
14.  Other  f. Purification 0% 0% 0% 0% 
14.  Other  g. Daily Spread 16% 0% 0% 0% 
14.  Other  h. Pasture Range and Paddock / / 29% 83% 95% 95% 
14.  Other  i. Used Fuel 40% 0% 0% 0% 
14.  Other  j. Other system 0% 17% 5% 5% 

6.2.3. 4.B.5., 4.B.7.

NO

6.2.4. 4.B.10.

NO

6.3. 4.C.

CH4 CH4

6.3.1. 4.C.1.-

CH4

CH4

CH4

CH4  (kg CH4)
m n [kgCH4/m2] [m2]

m n

CH4

1.2 1.3
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1.25

 6-20  CH4

[gCH4/ / ] [gCH4/ / ] [gCH4/ / ]
 8.50 7.59 6.07 

 21.4 14.6 11.7 
 19.1 15.3 12.2 

 17.8 13.8 11.0 
 26.8 20.5 16.4 

13

98
CH4

 6-21  

11.9

9.4

 41.5
 30.8

 6.4
  100.0

 6-22  

 60
 20
 20

 6-23   

2 1996 IPCC  vol.2 Workbook, p4.18 Table 4.9 

1990 1995 2000 2005 2006
kha 2,055 2,106 1,763 1,702 1,684
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IPCC

 6-3  1996 IPCC

6.3.2. 4.C.1.-

CH4 GPG 2000 Page 4.79, 
Fig.4.9 CH4

CH4 42-45
0.435 42 45

0.565 1-0.435
CH4

 6-24  CH4

gCH4/m2/
 28.29 

 15.98
4.C.1
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98 2

CH4

6.3.3. 4.C.2., 4.C.3.

IRRI International Rice Research Institute World Rice 
STATISTICS 1993-94 NO

6.3.4. 4.C.4.

IRRI International Rice Research Institute World Rice 
STATISTICS 1993-94

CH4

CH4

NA

6.4. 4.D.

6.4.1. 4.D.1.

N2O
CH4 CH4

CH4

CH4

CH4

CH4 NA

6.4.1.1. 4.D.1.-

N2O GPG 2000
Page 4.55, Fig.4.7

N2O
N2O  (kgN2O)

[kgN2O-N/kgN] [kgN] 44
28 

N2O
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N2O

N2O 1996
IPCC

 6-25  N2O
kgN2O-N/kgN

0.31 % 
2.9 % 

0.62 % 

Akiyama, H., Yagi, K., and Yan, X. (2006): Direct N2O emissions and estimate of N2O emission factors 

from Japanese agricultural soils. In program and Abstracts of the International Workshop on Monsoon Asia 

Agricultural Greenhouse Gas Emissions, March 7-9, 2006, Tsukuba, Japan, pp. 27. 

Akiyama, H., Yagi, K., and Yan, X. (2006): Direct N2O emissions and estimate of N2O emission factors from 

agricultural soils in Japan: summary of available data. original paper under preparation. 

N2O

N2O
 [t] 

[t] [ha]
 [kgN/10a] / [ha] 

 [kgN/10a]

 6-26  
1990 1995 2000 2005 2006

tN 611,955 527,517 487,406 471,190 471,190
* 2006 2005



Page 6-20                                         National Greenhouse Gas Inventory Report of Japan 2007

 6-27  
[kg N/10a]

21.27 
14.70 
48.50 
12.70 
3.10 

10.00 
6.20 

10.00 
4.12 

16.20 
22.90 
15.40 

 6-28  

 6-29  

( ) 12

2001

2002

1990 1995 2000 2005 2006
kg-N/10a 9.65 8.71 7.34 6.62 6.62

2006 2005

Unit 1990 1995 2000 2005 2006
* ha 620,100 564,400 524,900 476,300 476,300

ha 2,055,000 2,106,000 1,763,000 1,702,000 1,684,000
* ha 346,300 314,900 286,200 265,400 265,400

ha 58,500 53,700 50,400 48,700 48,500
* ha 115,800 104,400 94,600 86,900 86,900

* ha 256,600 155,500 191,800 193,900 193,900

ha 1,096,000 1,013,000 1,026,000 1,030,000 1,018,000

ha 60,600 49,400 43,400 40,800 40,800
ha 366,400 210,200 236,600 268,300 272,100

( * ha 29,600 23,400 38,400 45,900 45,900
ha 59,500 26,300 5,880 2,998 2,665

ha 142,900 124,500 116,300 110,300 111,100

ha 30,000 26,400 24,000 19,100 18,500
* 2006 2005
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6.4.1.2. 4.D.1.-

N2O GPG
2000 Page 4.55, Fig.4.7

N2O
N2O  (kgN2O)

[kg N2O-N/kg-N]
[kg N

N2O

[kg N]
ha

kg N/10a 10 

 6-30  
[kg N/10a] 

23.26 
3.2 

10.90 
43.66 
7.94 
6.24 

10.00 
8.85 
5.70 
1.81 
0.00 
3.96 
11.41 

( ) 12

6.4.1.3. 4.D.1.-

N2O
IE
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6.4.1.4. 4.D.1.-

N2O 1996 IPCC

N2O  (kgN2O)
[kg N2O-N/kg N] [kg N] 

1996 IPCC GPG(2000
0.0125[kgN2O-N/kgN]

kg/10a
1996 IPCC

0.1

4.F.

 (kgN)
{ [kg/10a] [ha] 

(1 )} 

6
1996

 1996 IPCC

1996 IPCC GPG(2000

 (kgN)

(1 )
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4

 6-31  

 ( )

 6-32  

424 [kg/10a] 

223 [kg/10a] 1994 1994
1994

 6-33  

2.84 0.90 0.0048 0.10 
2.23 0.92 0.0070 0.10 

GPG(2000) p4.58 Table4.16 1996GL Vol.3 p4.83 

6.4.1.5. 4.D.1.-

N2O

1996 IPCC GPG(2000
N2O

N2O  (kgN2O)
[kg N2O-N/ha/ ] [ha] 

GPG(2000) 8[kgN2O-N/ha/ ]
(GPG(2000) p4.60 Table4.17) 

 6-34  

6.4%
1.9% (1959-1978)

1990 1995 2000 2005 2006
ha 50 119 110 120 140
ha 4,000 2,517 1,600 800 700
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 6-35  

6.4.2. 4.D.2.

CH4 N2O 4.B.2.
IE

6.4.3. 4.D.3.

6.4.3.1. 4.D.3.-

N2O

N2O GPG 2000 Page 4.69, 
Fig.4.8 N2O

N2O

N2O  [kg N2O-N]
 [kg N2O-N/kg NH3-N+NOX-N]

NH3 NOX  [kg NH3-N+NOX-N]

1996 IPCC

 6-36  N2O
 [kgN2O-N/kg NH3-N & NOX-N deposited] 

N2O 0.01 
1996 IPCC  Vol.2 Table4-18 GPG(2000) Page 4.73 Table4.18

NH3 NOx
kg 4B

)*)(*
*

GASMFUDBGASFFERT

ANIGASFFERT

FracNNNFracN
NFracNA

1990 1995 2000 2005 2006
ha 182,144 175,680 169,024 163,584 162,752
ha 24,225 23,275 22,572 22,287 22,287
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A : NH3 NOX

kg NH3-N+NOX-N
NFERT : kg N

FracGASF
: NH3 NOX kg NH3-N + 
NOX-N/kgN

NANI NH3 NOX kg NH3-N+NOX-N

NB
: NH3 NOX

kg NH3-N+NOX-N
ND : kg N
NFU : kg N

FracGASM
: NH3 NOX

kg NH3-N + NOX-N/kgN

N2O
1996 IPCC

FracGASF NH3 NOX

 6-37  FracGASF NH3 NOX

0.1 [kg NH3-N + NOX-N/kg of synthetic fertilizer nitrogen applied] 
1996 IPCC  Vol.2 Table4-17 

N2O
4B 4B

N2O 4B

1996 IPCC FracGASM NH3

NOX  6-15 p6.11

FracGASM

NH3 NOX

 6-14

 6-38  FracGASM NH3 NOX

0.2 [kg NH3-N + NOX-N/kg of nitrogen excreted by livestock] 
1996 IPCC  Vol.2 Table4-17 

 6-39  
Unit 1990 1995 2000 2005 2006

tN 537,678 507,943 481,244 455,700 455,700

tN 10,394 4,734 2,121 1,330 1,330
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6.4.3.2. 4.D.3.-

N2O

N2O GPG 2000 Page
4.69, Fig.4.8 N2O

N2O  (kgN2O)
[kg N2O-N/kg-N] [kgN] 

N2O

 6-40  N2O
 [kgN2O-N/kg N] 

N2O 0.0124 
GEOPHYSICAL RESEARCH LETTERS VOL.32 Evaluation of emission factors for indirect N2O 

emission due to nitrogen leaching in agro ecosystems  Takuji Sawamoto Yasuhiro Nakajima Masahiro 

Kasuya Haruo Tsuruta and Kazuyuki Yagi 

1996
IPCC

 6-41  FracLEACH

0.3 [kg N/kg nitrogen of fertilizer or manure] 
1996 IPCC  Vol.2 Table4-17 

6.4.3.3. CH4 4.D.3.-

NA

NO

6.4.4. 4.D.4

CH4 N2O
NO
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6.5. 4.E.

IPCC
NO

6.6. 4.F.

CH4 N2O
4.F. CH4 N2O

6.6.1. 4.F.1.

CH4 N2O
1996 IPCC GPG(2000)

CH4 N2O

2

CH4

CH4 16 / 12 

N2O
N2O 44 / 28 

1996 IPCC GPG(2000)

 6-42  CH4 N2O

CH4 0.005 [kg CH4/kg C] 
N2O 0.007 [kg N2O/kg N] 

1996 IPCC  Vol.2 Table4-16

1996 IPCC GPG(2000)
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 6-43  [kg/10a] 

424
223

1,100

 6-44

 6-44  

a) a) a) b) b)

1.4 0.85 0.4144 0.0068h 0.10 0.90 

1.3 0.85 0.4853 0.0045 h 0.10 0.90 

1.2 0.85 0.4567 0.016 g,h 0.10 0.90 

--- 0.17c) 0.48d) 0.016 g 0.10 0.90 

2.84e) 0.90c) 0.4710f) 0.0048 0.10 0.90 
2.23e) 0.92c) 0.4710f) 0.007 0.10 0.90 

--- 0.17c) 0.4710f) 0.0116 0.10 0.90 

--- 0.17c) 0.4710f) 0.0169 h 0.10 0.90 

a) GPG(2000) p4.58 Table4.16 

b) 1996 IPCC  vol3 p4.83 

c)

d) GPG(2000)

e)

f) GPG(2000), Wheat , Barley

g)

h) 6

1996



National Greenhouse Gas Inventory Report of Japan 2007                                          Page 6-29 

CGER-I076-2007, CGER/NIES

GPG(2000)
( )/ ( )

1996 IPCC

6.6.2. 4.F.1., 4.F.2., 4.F.3., 4.F.4.

CH4 N2O GPG 2000
Page 4.52, Fig.4.6

CH4 N2O

(  6-42)

 6-45  
b

1.0 0.86 0.4709 0.0164 
1.5 0.87 0.45a 0.0159 
2.1 0.89 0.45a 0.0065 
2.1 0.89 0.45a 0.0084 
2.1 0.89 0.45a 0.00745 
1.0 0.86 0.45a 0.00745 
0.4 0.6c 0.4226 0.0242 
0.2 0.2 0.4072 0.0192 

1.62 0.83c 0.4235 0.0423 
GPG(2000) p4.58 Table 4.16 

a

p.26(Bowen:Trace Elements in Biochemistry,1966) 

b 6

1996

c 1996 IPCC  Vol.2 Table 4-15 

d 1996 IPCC  Vol.2 p4.30

0.01-0.02
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 6-46  

0.10 
0.90 

1996 IPCC  Vol.3 p4.83 

6.6.3. 4.F.2.-

dry bean

4.F.2. IE

6.6.4. 4.F.5.

NE
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FAO HP http://apps.fao.org/
IPCC 1996 IPCC 1997
IPCC

2000
IRRI (International Rice Research Institute) “World Rice STATISTICS 1993-94”

12
14

18

14
11
13

12
59: pp773-778

1988

64 1993 8

13
Page 26

8
6 1996

2
15

2003
Takuji Sawamoto Yasuhiro Nakajima Masahiro Kasuya Haruo Tsuruta and Kazuyuki Yagi Evaluation 
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of emission factors for indirect N2O emission due to nitrogen leaching in agro ecosystems

GEOPHYSICAL RESEARCH LETTERS VOL.32

Takeshi Osada, Kazutaka Kuroda, Michihiro Yonaga (2000):Determination of nitrous oxide, 
methane, and ammonia emissions from a swine waste composting process, J Mater Cycles Waste 
Manage (2000) 2,51-56 
Takashi Osada 2003 :Nitrous Oxide Emission from Purification of Liquid Portion of Swine 
Wastewater, Greenhouse Gas Control Technologies, J.Gale and Y.Kaya (Eds.) 
Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura, Makoto Shiraihi, Makoto Ishibashi
Greenhouse gas generation from livestock waste composting,Non-CO2 Greenhouse Gases 
(NCGG-4),Proceedings of the Fourth International Symposium NCGG-4,105-111 2005
Akiyama, H., Yagi, K., and Yan, X. (2006): Direct N2O emissions and estimate of N2O emission 
factors from Japanese agricultural soils. In program and Abstracts of the International Workshop 
on Monsoon Asia Agricultural Greenhouse Gas Emissions, March 7-9, 2006, Tsukuba, Japan, pp. 
27. 
Akiyama, H., Yagi, K., and Yan, X. (2006): Direct N2O emissions and estimate of N2O emission 
factors from agricultural soils in Japan: summary of available data. original paper under 
preparation. 


