
4B1 CH4

 44

4A1

 52

14 3

13

 53

10

 54

11 3

10

16

16



4B1 CH4

45

15

15 16

/ 16

2000

623 172.8 61

172.8 365

190

A :

R :

RF :

 55

1989 2005

 56

RFRA *

19061)61)/(623*365623*(172.8RF

     [ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
396,815 401,942 407,239 407,270 400,549 390,499 384,753 378,837 372,977
300,744 302,219 304,206 302,161 294,914 285,066 281,603 277,468 271,726
96,071 99,723 103,033 105,109 105,636 105,433 103,150 101,369 101,252

     [ ] 1998 1999 2000 2001 2002 2003 2004 2005
366,411 358,160 351,857 353,079 350,872 354,700 331,100 339,466
265,355 257,786 252,088 252,161 251,138 256,300 232,700 241,816
101,056 100,373 99,769 100,917 99,733 98,400 98,400 97,650

      [ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
75,394,805 76,368,992 77,375,490 77,381,355 76,104,373 74,194,748 73,103,096 71,978,995 70,865,679
57,141,267 57,421,657 57,799,212 57,410,553 56,033,588 54,162,470 53,504,525 52,718,878 51,627,855
18,253,538 18,947,335 19,576,278 19,970,803 20,070,785 20,032,278 19,598,571 19,260,117 19,237,824

      [ ] 1998 1999 2000 2001 2002 2003 2004 2005
69,618,127 68,050,380 66,852,841 67,084,927 66,665,637 67,393,000 62,909,000 64,498,584
50,417,459 48,979,419 47,896,725 47,910,605 47,716,275 48,697,000 44,213,000 45,945,099
19,200,668 19,070,961 18,956,117 19,174,322 18,949,361 18,696,000 18,696,000 18,553,485



4B1 CH4

 46

 57

15

18 5 20

15

 58

2000

12

2003 2004

1990 2002

190

1990 2004 CH4

 59 CH4

 60 CH4

CH4 [Gg CH4] 1990 1991 1992 1993 1994 1995 1996 1997

128.4 128.8 127.9 125.3 122.4 120.0 118.1 115.8

124.0 124.2 123.2 120.6 117.8 115.4 113.6 111.4

4.4 4.5 4.6 4.7 4.6 4.6 4.5 4.5

CH4 [Gg CH4] 1998 1999 2000 2001 2002 2003 2004

113.1 110.4 108.6 107.7 106.9 105.5 104.2

108.7 106.0 104.2 103.3 102.5 101.2 99.9

4.5 4.4 4.4 4.4 4.4 4.4 4.3

CH4 [Gg CH4] 1990 1991 1992 1993 1994 1995 1996 1997

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

CH4 [Gg CH4] 1998 1999 2000 2001 2002 2003 2004

0.3 0.3 0.2 0.2 0.2 0.2 0.2

0.2 0.2 0.2 0.2 0.2 0.2 0.2

0.1 0.1 0.1 0.1 0.1 0.1 0.1



4B1 CH4

47

 61 CH4

CH4

80

86 78

80 70

i

CH4

AEnRMMSRFOEE ****Corg*

CH4 [Gg CH4] 1990 1991 1992 1993 1994 1995 1996 1997

128.7 129.1 128.1 125.5 122.7 120.3 118.4 116.1

124.3 124.5 123.5 120.8 118.0 115.6 113.8 111.6

4.5 4.6 4.7 4.7 4.7 4.6 4.6 4.5

CH4 [Gg CH4] 1998 1999 2000 2001 2002 2003 2004

113.4 110.7 108.9 108.0 107.1 105.8 104.5

108.9 106.2 104.4 103.5 102.7 101.4 100.1

4.5 4.5 4.5 4.5 4.5 4.4 4.4



4B1 CH4

 48

Ex :

Corg :

RFO :

RMMS :

En : CH4

A :

a b

ii

Ex Corg 

4A1 CH4

15 -5 +15

RFO RMMS

H14 100

EFn CH4

CH4

GPG(2000

EnRMMSExEFa **RFO*Corg*:

2222

EnRMMSRFOCorgExEF UUUUUb



4B1 CH4

49

 62 CH4

 63 CH4

EF

CH4  64

EF(%)

Fsdy 0.14% 0.20% 0.33% 0.130% 65.0%

Ftdy 0.0% 150.0%

Fcmp 0.044% 100.0% GPG 2000 N2O

Fdep 3.59% 3.80% 4.03% 0.230% 6.1%

Finc 0.04% 0.4% 1.0% 0.600% 150.0%

Ucmp 0.044% 100.0%

Uwas 0.0087% 100.0% GPG 2000 N2O

Upit 3.90% 100.0% GPG 2000 N2O

FUsdy 0.14% 0.20% 0.33% 0.130% 65.0%

FUtdy 0.0% 150.0%

FUcmp 0.044% 100.0% GPG 2000 N2O

FUdep 3.59% 3.80% 4.03% 0.230% 6.1%

FUwas 0.0087% 100.0% GPG 2000 N2O

FUpit 3.90% 100.0% GPG 2000 N2O

EF(%)

Fsdy 0.14% 0.20% 0.33% 0.130% 65.0%

Ftdy 0.0% 150.0%

Fcmp 0.034% 100.0% GPG 2000 N2O

Fdep 0.04% 0.13% 0.21% 0.090% 69.2%

Finc 0.04% 0.4% 1.0% 0.600% 150.0%

Ucmp 0.034% 100.0%

Uwas 0.0067% 100.0% GPG 2000 N2O

Upit 3.00% 100.0% GPG 2000 N2O

FUsdy 0.14% 0.20% 0.33% 0.130% 65.0%

FUtdy 0.0% 150.0%

FUcmp 0.034% 100.0% GPG 2000 N2O

FUdep 0.04% 0.13% 0.21% 0.090% 69.2%

FUwas 0.0067% 100.0% GPG 2000 N2O

FUpit 3.00% 100.0% GPG 2000 N2O



4B1 CH4
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 64 CH4

 65 CH4

2222

EFU EforgRMMSRFOcorgEx UUUU

UEx Ucorg URFO-RMMS UEforg UEF

Fsdy 15% 15% 100% 65% 121.1%

Ftdy 15% 15% 100% 150% 181.5%

Fcmp 15% 15% 100% 100% 143.0%

Fdep 15% 15% 100% 6% 102.4%

Finc 15% 15% 100% 150% 181.5%

Ucmp 15% 15% 100% 100% 143.0%

Uwas 15% 15% 100% 100% 143.0%

Upit 15% 15% 100% 100% 143.0%

FUsdy 15% 15% 100% 65% 121.1%

FUtdy 15% 15% 100% 150% 181.5%

FUcmp 15% 15% 100% 100% 143.0%

FUdep 15% 15% 100% 6% 102.4%

FUwas 15% 15% 100% 100% 143.0%

FUpit 15% 15% 100% 100% 143.0%

UEx Ucorg URFO-RMMS UEforg UEF

Fsdy 15% 15% 100% 65% 121.1%

Ftdy 15% 15% 100% 150% 181.5%

Fcmp 15% 15% 100% 100% 143.0%

Fdep 15% 15% 100% 69% 123.5%

Finc 15% 15% 100% 150% 181.5%

Ucmp 15% 15% 100% 100% 143.0%

Uwas 15% 15% 100% 100% 143.0%

Upit 15% 15% 100% 100% 143.0%

FUsdy 15% 15% 100% 65% 121.1%

FUtdy 15% 15% 100% 150% 181.5%

FUcmp 15% 15% 100% 100% 143.0%

FUdep 15% 15% 100% 69% 123.5%

FUwas 15% 15% 100% 100% 143.0%

FUpit 15% 15% 100% 100% 143.0%

2222

EFU EforgRMMSRFOcorgEx UUUU



4B1 CH4

51

i

CH4

a b

Aall :

Ap :

D :

Dyr :

Uall :

UAp*D/Dyr :

ii

Aall

4A1 CH4 0.67

Ap

H14 50

D

2000

H14

100

yrpall DDAAA /*a

)/*(

)*/*()*(
b

2

/*

2

yrpall

DDAyrpAall

A
DDAA

UDDAUA
U

yrpall



4B1 CH4
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Dyr

A

UAp*D/Dyr b

b

b

iii

CH4

E : CH4

D :

EFch4 : CH4

ASUM :

%112
22

/* DADDA UUU
pyrp

%112
22

/* DADDA UUU
pyrp

9.2
)241,8161,655,000(

)1.12-241,816()0.00671,655,000( 22

AU

2.2
)97,6502,747,000(

)1.12-97,650()0.00672,747,000( 22

AU

AEFDE ch ** 4



4B1 CH4

53

i

CH4

a b

CH4

ii

D

2000

H14 100

 EFch4 CH4

CH4

SUMch AEFDE ** 4

AEFDEFa ch ** 4

2

4

2

EFchDEF UUUb



4B1 CH4

 54

 66 CH4

[gCH4/ / ] [gCH4/ / ] [gCH4/ / ] [gCH4/ / ] [%] 

1.13 3.67 6.20 2.54 69.2 

 EF

CH4

 67

CH4

UD 100

UEFch4 69.2

UEF 121.6

EF = ( D
2

EFch4  
2

 ) 
1/2

iii

i

H14 50

ii

H14

50

iii

H14 50



4B2 CH4

55

 68

2,102

Gg-CO2
77

g CH4/g g
9.2

2,098

Gg-CO2
77

3.67 g CH4/

/
121.6

45,945,099
50 Gg-CO2  132

92 Gg-CO2  73

g CH4/g g
2.2  91 Gg-CO2  74

3.67 g CH4/

/
121.6

18,553,485
50 Gg-CO2  132

1996 IPCC

4B2 CH4

CH4

CH4

CH4

CH4



4B2 CH4

 56

CH4

GPG(2000 Tier 1

CH4

E : CH4 kgCH4

EF : kgCH4/ /

A :

CH4

1996 IPCC Asia

CH4  69 1989 2005

1989 2005

 69 CH4 1989 2005

AEFE *

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ / ] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ / ] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0



4B2 CH4

57

 70

 1996 IPCC Vol.3 p4.13 

Table4-6

4A2 CH4

4A2 CH4

4A2 CH4

4A2 CH4

4A2 CH4

1989 2005 CH4

 71 CH4

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.0004 0.0004 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002



4B2 CH4

 58

CH4 1996 IPCC

GPG(2000

GPG(2000 N2O

CH4

GPG(2000 N2O 100

CH4 100

CH4

4A1 CH4

CH4 0.67



4B3 CH4

59

 72

2.0 kgCH / /  100  86  0.67  0.004 Gg-CO2  100

4B3 CH4

CH4

CH4

CH4

CH4

CH4

GPG(2000 Tier 1

CH4

E : CH4 kgCH4

EF : kgCH4/ /

A :

AEFE *



4B3 CH4

 60

CH4

CH4 1996 IPCC

1989 2005

 73 CH4 1989 2005

4B2 CH4

4B2 CH4

4A3 CH4

4A3 CH4

4A3 CH4

4A3 CH4

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ / ] 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ / ] 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28



4B3 CH4

61

4A3 CH4

1989 2005 CH4

 74 CH4

GPG(2000 Tier 1

1996 IPCC

15 1996 IPCC

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.008 0.008 0.008 0.008 0.007 0.006 0.005 0.004

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.004 0.003 0.003 0.003 0.003 0.003 0.003



4B3 CH4

 62

 4  1996 IPCC

4B2 CH4

100

IPCC IPCC

1 8.2 25 14.1

2 9.7 26 15.3

3 9.8 27 16.3

4 11.9 28 15.6

5 11.1 29 14.4

6 11.2 30 16.1

7 12.6 31 14.5

8 13.2 32 14.3

9 13.0 33 15.8

10 13.9 34 15.0

11 14.2 35 14.7

12 15.0 36 15.9

13 15.6 37 15.3

14 15.2 38 15.8

15 13.2 39 16.4

16 13.5 40 16.2

17 14.1 41 16.1

18 14.1 42 16.7

19 13.9 43 16.2

20 11.5 44 15.7

21 15.1 45 17.0

22 16.1 46 17.6

23 15.1 47 22.4

24 15.1



4B4 CH4

63

4B2 CH4

4A1 CH4

CH4 0.67

 75

0.28 kgCO2/ /  100  11 0.67  0.1 Gg-CO2  100

4B4 CH4

CH4

CH4

CH4

CH4



4B4 CH4

 64

CH4

GPG(2000 Tier 1

CH4

E : CH4 kgCH4

EF : kgCH4/ /

A :

CH4

4B2

1989 2005

 76 CH4 1989 2005

4B3 CH4

4B3 CH4

AEFE *

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ / ] 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ / ] 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18



4B4 CH4

65

4A4 CH4

4A4 CH4

4A4 CH4

4A4 CH4

4A4 CH4

1989 2005 CH4

 77 CH4

4B3 CH4

4B3 CH4 100

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.006 0.006 0.006 0.006 0.006 0.005 0.005 0.005

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.005 0.006 0.006 0.006 0.006 0.006 0.006



4B5 CH4 

 66

4B3 CH4

4A1 CH4

CH4 0.67

 78

0.18 kgCH4/ /  100  34 0.67  0.1 Gg-CO2  100

4B5 CH4

NO

4B6 CH4

CH4

CH4

CH4



4B6 CH4

67

CH4

CH4

GPG(2000 Tier 1

CH4

E : CH4 kgCH4

EF : kgCH4/ /

A :

CH4

4B3 CH4

1989 2005

 79 CH4 1989 2005

AEFE *

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ / ] 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ / ] 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08



4B6 CH4

 68

4B3 CH4

4B3 CH4

4A6 CH4

4A6 CH4

4A6 CH4

4A6 CH4

4A6 CH4

1989 2005 CH4

 80 CH4

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.048 0.051 0.053 0.056 0.058 0.058 0.057 0.055

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.054 0.053 0.049 0.049 0.049 0.052 0.052



4B6 CH4

69

4B3 CH4

4B3 CH4 100

4B3 CH4

4A1 CH4

CH4 0.67

 81

2.08 kgCH4/ /  100  25  0.67 Gg-CO2  100



4B7 CH4 

 70

4B7 CH4

NO

4B8 CH4

CH4

CH4

CH4

CH4

1996 IPCC GPG 2000

CH4

E : CH4 gCH4

EFn : gCH4/g

An : g

N

nn AEFE *



4B8 CH4

71

g CH4

CH4

1996 IPCC GPG(2000

1989 2005

 82 1989 2005

CH4

[g CH4/g ]

0.20

0

0.097

0.16

0.4

0.097

0.019

8.7

0.20

0

0.097

0.16

0.019

8.7



4B8 CH4

 72

 83

11 Liquid Systems  GPG 2000

12 Solid Storage Drylot

2003
2

15

13a. Thermal Drying
14

.

13b. Compsting
GPG 2000

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
.

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

13e. Liquid Composting
GPG(2000)

13
Other

13f. Purification GPG(2000)

CH4



4B8 CH4

73

A :  [t] 

A’ :  [ ]

Ex :  [t/ / ]

Corg :

RFO :

RMMS :

 84

 [t/ / ] [t/ / ]

0.808 1.5 

 85

 20  0.5

 86

  70  30

 87

  7.0

  0.7

 62.0

 29.6

  0.7

 10.0

 45.0

 45.0

  6.0

  0.0

 29.0

 20.0

 22.0

 23.0

1989 2005

RMMSRFOCorgExAA ***'*



4B8 CH4

 74

 88

4A8 CH4

 89

14 3

13

 90

10

[Gg ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

1,999 1,917 1,855 1,824 1,796 1,734 1,674 1,661 1,675

94 90 87 85 84 81 78 78 78

9 9 9 9 8 8 8 8 8
829 795 769 756 745 719 694 689 695
396 380 367 361 356 343 332 329 332
9 9 9 9 8 8 8 8 8
6 6 6 6 6 5 5 5 5
28 27 26 25 25 24 23 23 23
28 27 26 25 25 24 23 23 23
36 35 33 33 32 31 30 30 30
0 0 0 0 0 0 0 0 0

174 167 161 159 156 151 146 145 146
120 115 111 109 108 104 100 100 101
132 127 122 120 119 114 111 110 111

138 132 128 126 124 120 116 115 116

[Gg ] 1998 1999 2000 2001 2002 2003 2004 2005

1,671 1,658 1,655 1,626 1,645 1,645 1,645 1,645

78 78 78 76 77 77 77 77

8 8 8 8 8 8 8 8
693 688 687 674 682 682 682 682
331 328 328 322 326 326 326 326
8 8 8 8 8 8 8 8
5 5 5 5 5 5 5 5
23 23 23 23 23 23 23 23
23 23 23 23 23 23 23 23
30 30 30 29 30 30 30 30
0 0 0 0 0 0 0 0

145 144 144 141 143 143 143 143
100 100 99 98 99 99 99 99
110 109 109 107 109 109 109 109

115 114 114 112 113 113 113 113



4B8 CH4

75

 91

11 3

10

1990 2004 CH4

 92 CH4

4B1 CH4

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 15.9 15.4 15.1 14.8 14.4 14.0 13.8 13.8

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 13.8 13.8 13.6 13.6 13.6 13.6 13.6



4B8 CH4

 76

 93 CH4

 94 CH4

UEx Ucorg URFO-RMMS UEforg UEF

Fsdy 15% 15% 100% 65% 121.1%

Ftdy 15% 15% 100% 150% 181.5%

Fcmp 15% 15% 100% 100% 143.0%

Fdep 15% 15% 100% 0% 102.2%

Finc 15% 15% 100% 150% 181.5%

Ucmp 15% 15% 100% 100% 143.0%

Uwas 15% 15% 100% 100% 143.0%

Upit 15% 15% 100% 100% 143.0%

FUsdy 15% 15% 100% 65% 121.1%

FUtdy 15% 15% 100% 150% 181.5%

FUcmp 15% 15% 100% 100% 143.0%

FUdep 15% 15% 100% 0% 102.2%

FUwas 15% 15% 100% 100% 143.0%

FUpit 15% 15% 100% 100% 143.0%

EF(%)

Fsdy 0.14% 0.20% 0.33% 0.130% 65.0%

Ftdy 0.0% 150.0%

Fcmp 0.097% 100.0% GPG 2000 N2O

Fdep 0.16% 0.16% 0.16% 0.000% 0.0%

Finc 0.04% 0.4% 1.0% 0.600% 150.0%

Ucmp 0.097% 100.0%

Uwas 0.019% 100.0% GPG 2000 N2O

Upit 8.70% 100.0% GPG 2000 N2O

FUsdy 0.14% 0.20% 0.33% 0.130% 65.0%

FUtdy 0.0% 150.0%

FUcmp 0.097% 100.0% GPG 2000 N2O

FUdep 0.16% 0.16% 0.16% 0.000% 0.0%

FUwas 0.019% 100.0% GPG 2000 N2O

FUpit 8.70% 100.0% GPG 2000 N2O



4B9 CH4

77

4A1 CH4

CH4 0.41

 95

g CH4/g t  0.41  286 Gg-CO2  106

4B9 CH4

CH4

CH4

CH4



4B9 CH4

 78

1996 IPCC

GPG 2000

CH4

E : CH4 gCH4

EFn : gCH4/g

An : g

g CH4

CH4

1996 IPCC

GPG(2000

1989 2005

 96 1989 2005

CH4

[g CH4/g ]

0.20

0

0.14

0.14

0.4

N

nn AEFE *



4B9 CH4

79

 97

12 Solid Storage Drylot

2003
2

15

13a. Thermal Drying
14

.

13b. Compsting

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

13
Other

13d. Incineration

14
.

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

4A8



4B9 CH4

 80

A :  [t] 

A’ :  [ ]

Ex :  [t/ / ]

Corg :

RFO :

RMMS :

 98

 [t/ / ]

0.0441

0.0474

 99

15

 100

 30.0  15.0

 3.0   0.0

 42.0  5.1

 23.0  66.9

 2.0   13.0

1989 2005

 101

RMMSRFOCorgExAA ***'*

[Gg ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

1,240 1,249 1,308 1,313 1,299 1,282 1,261 1,277 1,266

372 375 392 394 390 385 378 383 380

37 37 39 39 39 38 38 38 38
521 525 549 551 546 539 530 536 532
285 287 301 302 299 295 290 294 291

25 25 26 26 26 26 25 26 25

[Gg ] 1998 1999 2000 2001 2002 2003 2004 2005

1,250 1,240 1,232 1,202 1,192 1,183 1,183 1,183

375 372 370 361 358 355 355 355

37 37 37 36 36 35 35 35
525 521 517 505 501 497 497 497
287 285 283 277 274 272 272 272

25 25 25 24 24 24 24 24



4B9 CH4

81

 102

4A9

 103

14 3

13

 104

11 3

10

1990 2004 CH4

[Gg ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

1,071 1,016 975 962 906 852 841 814 795

161 152 146 144 136 128 126 122 119

0 0 0 0 0 0 0 0 0
55 52 50 49 46 43 43 41 41

716 680 652 644 606 570 562 544 532

139 132 127 125 118 111 109 106 103

[Gg ] 1998 1999 2000 2001 2002 2003 2004 2005

764 772 757 752 738 747 730 730

115 116 113 113 111 112 109 109

0 0 0 0 0 0 0 0
39 39 39 38 38 38 37 37

511 516 506 503 494 500 488 488

99 100 98 98 96 97 95 95



4B9 CH4

 82

 105 CH4

4B1

 106 CH4

 107 CH4

CH4 [Gg CH4] 1990 1991 1992 1993 1994 1995 1996 1997

3.9 3.9 3.8 3.7 3.6 3.6 3.5 3.5

2.0 2.1 2.1 2.1 2.0 2.0 2.0 2.0

1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4

CH4 [Gg CH4] 1998 1999 2000 2001 2002 2003 2004

3.4 3.4 3.3 3.3 3.3 3.2 3.2

2.0 2.0 1.9 1.9 1.9 1.9 1.9

1.4 1.4 1.4 1.4 1.4 1.3 1.3

EF(%)

Fsdy 0.14% 0.20% 0.33% 0.130% 65.0%

Ftdy 0.0% 150.0%

Fcmp 0.12% 0.14% 0.15% 0.020% 14.3%

Fdep 0.12% 0.14% 0.15% 0.020% 14.3%

Finc 0.04% 0.4% 1.00% 0.600% 150.0%

UEx Ucorg URFO-RMMS UEforg UEF

Fsdy 100% 100% 65% 155.6%

Ftdy 100% 100% 150% 206.2%

Fcmp 100% 100% 14% 142.1%

Fdep 100% 100% 14% 142.1%

Finc 100% 100% 150% 206.2%
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4A1 CH4

CH4 0.67

 108

g CH4/g
g 0.67

39

Gg-CO2
73

g CH4/g
g 0.67  28 Gg-CO2  76

4B1 N2O

N2O

N2O
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N2O

N2O CRF

1996 IPCC GPG 2000

N2O

N2O

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

E : N2O g N2O

EF : N2O g N2O -N/ /

A :

28/44** AEFE

28/44** AEFE
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g N2O

N2O

1996 IPCC

GPG(2000

1989 2005

 109 N2O 1989 2005

N2O

[g N2O-N/g N] 

2.0

2.0

0.25

2.40 

1.60 

0.1

2.0

5

0.10

2.0

2.0

2.0

2.40 

1.60 

5

0.10
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 110 N2O

12 Liquid Systems  1996 IPCC GPG 2000

13 Solid Storage Drylot  1996 IPCC GPG 2000

14a. Thermal Drying
1996 IPCC GPG 2000

14b. 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  

14c. 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  

14d. Incineration
14

.

14e. Liquid Composting
GPG 2000

14
Other

14f. 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.) 

4B1 CH4

N2O g N2O-N/ /

N2O

N2O
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1989 2005 N2O

 111 N2O

 112

N2O . CH4 p.122

-24

1995

4B1 CH4

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[gN2O-N/ / ] 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[gN2O-N/ / ] 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
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A :  [t] 

A’ :  [ ]

A’’ :  [ ]

Dyear :  [ ]

D :  [ ]

Ex :  [t/ / ]

Corg :

RFO :

RMMS :

 113

 0.4  0.8

 0.4  0.8

1989 2005

 114

RMMSRFOCorgExDDAAA year ****)/'*''(

[Gg] 1989 1990 1991 1992 1993 1994 1995 1996 1997
153 153 154 153 150 145 143 141 138

11 NO NO NO NO NO NO NO NO NO
12 70 70 71 70 69 66 65 64 63
13 4 5 5 5 4 4 4 4 4
14 a NO NO NO NO NO NO NO NO NO
14 b 5 5 5 5 5 5 5 5 5
14 c 59 59 60 59 58 56 55 55 53
14 d 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 e [ ] 13 13 13 13 12 12 12 12 11
14 f 1 1 1 1 1 1 1 1 1

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005
135 131 128 128 127 125 123 123

11 NO NO NO NO NO NO NO NO
12 62 60 59 59 58 57 56 56
13 4 4 4 4 4 4 4 4
14 a NO NO NO NO NO NO NO NO
14 b 5 4 4 4 4 4 4 4
14 c 52 51 50 50 49 48 48 48
14 d 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 e [ ] 11 11 11 11 11 10 10 10
14 f 1 1 1 1 1 1 1 1


