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 115

4B1 CH4

4B1 CH4

4B1 CH4

4B1 CH4

4B1 CH4

4B1 CH4

[Gg] 1989 1990 1991 1992 1993 1994 1995 1996 1997
125 129 134 136 137 137 134 132 131

11 NO NO NO NO NO NO NO NO NO
12 4 4 4 4 4 4 4 4 4
13 4 4 4 4 4 4 4 4 4
14 a NO NO NO NO NO NO NO NO NO
14 b 1 1 1 1 1 1 1 1 1
14 c 90 94 97 99 99 99 97 95 95
14 d 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
14 e [ ] 26 27 28 28 28 28 28 27 27
14 f 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005
131 130 129 131 129 129 127 127

11 NO NO NO NO NO NO NO NO
12 4 4 4 4 4 4 4 4
13 4 4 4 4 4 4 4 4
14 a NO NO NO NO NO NO NO NO
14 b 1 1 1 1 1 1 1 1
14 c 95 94 94 95 94 93 92 92
14 d 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
14 e [ ] 27 27 27 27 27 27 26 26
14 f 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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1990 2004 CH4

 116 N2O

 117 N2O

 118 N2O

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

N2O [Gg N2O] 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

 [ ] 1998 1999 2000 2001 2002 2003 2004

N2O [Gg N2O] 0.03 0.03 0.03 0.03 0.03 0.03 0.03

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
3.0 3.0 3.0 2.9 2.8 2.8 2.7 2.7

11 NO NO NO NO NO NO NO NO
12 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
13 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 a NO NO NO NO NO NO NO NO
14 b 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
14 c 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.0
14 d 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
14 e [ ] 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
14 f 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
2.6 2.6 2.5 2.5 2.5 2.4 2.4

11 NO NO NO NO NO NO NO
12 0.1 0.1 0.1 0.1 0.1 0.1 0.1
13 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 a NO NO NO NO NO NO NO
14 b 0.02 0.02 0.02 0.02 0.02 0.02 0.02
14 c 2.0 1.9 1.9 1.9 1.9 1.8 1.8
14 d 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001
14 e [ ] 0.4 0.3 0.3 0.3 0.3 0.3 0.3
14 f 0.1 0.1 0.1 0.1 0.1 0.1 0.1

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
2.6 2.7 2.7 2.8 2.7 2.7 2.7 2.7

11 NO NO NO NO NO NO NO NO
12 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
13 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 a NO NO NO NO NO NO NO 0.000
14 b 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
14 c 2.4 2.4 2.5 2.5 2.5 2.4 2.4 2.4
14 d 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004
14 e [ ] 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 f 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
2.6 2.6 2.6 2.6 2.6 2.6 2.6

11 NO NO NO NO NO NO NO
12 0.01 0.01 0.01 0.01 0.01 0.01 0.01
13 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 a NO NO NO NO NO NO NO
14 b 0.002 0.002 0.002 0.002 0.002 0.002 0.002
14 c 2.4 2.4 2.4 2.4 2.4 2.3 2.3
14 d 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004
14 e [ ] 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 f 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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GPG(2000

 120 N2O

 121 N2O

EF(%)

Fsdy 2.0% 100.0% GPG N2O

Ftdy 2.0% 100.0% GPG N2O

Fcmp 0.05% 0.25% 0.20% 80.0%

Fdep 1.6% 2.40% 3.08% 0.77% 32.1%

Finc 0.1% 100.0% GPG N2O

Ucmp 2% 100.0% GPG N2O

Uwas 1.50% 5% 3.50% 70.0%

Upit 0.10% 100.0% GPG N2O

FUsdy 2.0% 100.0% GPG N2O

FUtdy 2.0% 100.0% GPG N2O

FUcmp 2% 100.0% GPG N2O

FUdep 1.6% 2.40% 3.08% 0.77% 32.1%

FUwas 1.50% 5% 3.50% 70.0%

FUpit 0.10% 100.0% GPG N2O

EF(%)

Fsdy 2.0% 100.0% GPG N2O

Ftdy 2.0% 100.0% GPG N2O

Fcmp 0.05% 0.25% 0.20% 80.0%

Fdep 1.5% 1.60% 1.59% 0.10% 6.3%

Finc 0.4% 100.0% GPG N2O

Ucmp 2% 100.0% GPG N2O

Uwas 1.50% 5% 3.50% 70.0%

Upit 0.10% 100.0% GPG N2O

FUsdy 2.0% 100.0% GPG N2O

FUtdy 2.0% 100.0% GPG N2O

FUcmp 0.04% 0.25% 0.21% 84.0%

FUdep 1.5% 1.60% 1.59% 0.10% 6.3%

FUwas 1.50% 5% 3.50% 70.0%

FUpit 0.10% 100.0% GPG N2O
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EF
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 122 N2O
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 123 N2O

EF = Ex
2

corg
2

RFO-RMMS
2

Eforg
2 1/2

UEx Un

URFO-

RMMS

UEforg UEF

Fsdy 15% 100% 100% 100% 173.9%

Ftdy 15% 100% 100% 100% 173.9%

Fcmp 15% 100% 100% 80% 163.2%

Fdep 15% 100% 100% 32% 145.8%

Finc 15% 100% 100% 100% 173.9%

Ucmp 15% 100% 100% 100% 173.9%

Uwas 15% 100% 100% 70% 158.5%

Upit 15% 100% 100% 100% 173.9%

FUsdy 15% 100% 100% 100% 173.9%

FUtdy 15% 100% 100% 100% 173.9%

FUcmp 15% 100% 100% 100% 173.9%

FUdep 15% 100% 100% 32% 145.8%

FUwas 15% 100% 100% 70% 158.5%

FUpit 15% 100% 100% 100% 173.9%

UEx Un

URFO-

RMMS

UEforg UEF

Fsdy 15% 100% 100% 100% 173.9%

Ftdy 15% 100% 100% 100% 173.9%

Fcmp 15% 100% 100% 80% 163.2%

Fdep 15% 100% 100% 6% 142.4%

Finc 15% 100% 100% 100% 173.9%

Ucmp 15% 100% 100% 100% 173.9%

Uwas 15% 100% 100% 70% 158.5%

Upit 15% 100% 100% 100% 173.9%

FUsdy 15% 100% 100% 100% 173.9%

FUtdy 15% 100% 100% 100% 173.9%

FUcmp 15% 100% 100% 84% 165.2%

FUdep 15% 100% 100% 6% 142.4%

FUwas 15% 100% 100% 70% 158.5%

FUpit 15% 100% 100% 100% 173.9%
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 EFn2o N2O

N2O

 124 N2O

[gN2O-N/ / ] [gN2O-N/ / ] [gN2O-N/ / ] [gN2O-N/ / ] [%] 

0.09 0.32 0.55 0.23 71.9 

 EF

N2O

 125

N2O

D 100

EFn2o 71.9

UEF 123.2

EF = ( D
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2
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4B1 CH4

4B1 CH4

4B1 CH4

 126

756 Gg-CO2  97

g

N2O-N/g N
g N  9.2  749 Gg-CO2  98

0.32

gN2O-N/

/

123.2
45,945,099

50 Gg-CO2  133

800 Gg-CO2  125

g

N2O-N/g N
g N  2.2  798 Gg-CO2  126

0.32

gN2O-N/

/

123.2
18,553,485

50 Gg-CO2  133
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4B1 CH4

4B2 N2O

N2O

N2O

N2O

GPG(2000

N2O

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O 1996 IPCC

28/44** AEFE
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Asia & Far East

N2O  127 1989 2005

1989 2005

 127 N2O

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%

 128

1996 IPCC Vol.3 page 4.121 Table B-1
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1996 IPCC

 129

40 kgN/

 130

11.  Anaerobic Lagoons %

12.  Liquid Systems %

13.  Solid Storage and Dry Lot 14%

14.  Other  a. Thermal Drying %

14.  Other  b. Compsting %

14.  Other  c. Piling %

14.  Other  d. Incineration %

14.  Other  e. Liquid Compsting [ ] %

14.  Other  f. Purification %

14.  Other  g. Daily Spread 16%

14.  Other  h. Pasture Range and Paddock / / 29%

14.  Other  i. Used Fuel 40%

14.  Other  j. Other system %

 131

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

0.0100 0.0082 0.0075 0.0064 0.0058 0.0049 0.0049 0.0046 0.0042

0.0014 0.0012 0.0011 0.0009 0.0008 0.0007 0.0007 0.0007 0.0006

0.0016 0.0013 0.0012 0.0010 0.0009 0.0008 0.0008 0.0007 0.0007
/ / 0.0029 0.0024 0.0022 0.0019 0.0017 0.0014 0.0014 0.0014 0.0012

0.0040 0.0033 0.0030 0.0026 0.0024 0.0020 0.0020 0.0019 0.0017

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005

0.0043 0.0038 0.0040 0.0041 0.0035 0.0038 0.0032 0.0032

0.0006 0.0005 0.0006 0.0006 0.0005 0.0005 0.0005 0.0005

0.0007 0.0006 0.0006 0.0007 0.0006 0.0006 0.0005 0.0005
/ / 0.0013 0.0011 0.0012 0.0012 0.0010 0.0011 0.0009 0.0009

0.0017 0.0016 0.0016 0.0017 0.0014 0.0015 0.0013 0.0013
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4A2 CH4

 132

 1996 IPCC

1989 2005 N2O

 133 N2O

N2O 1996 IPCC

GPG(2000

GPG(2000

N2O

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997

0.00012 0.00010 0.00009 0.00008 0.00007 0.00007 0.00006 0.00006
13 0.00004 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002
14 h / / 0.00008 0.00007 0.00006 0.00005 0.00005 0.00004 0.00004 0.00004

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004

0.00006 0.00006 0.00005 0.00005 0.00005 0.00005 0.00005
13 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002
14 h / / 0.00004 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003
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100

4B2 CH4

N2O 0.67

4B2 CH4

 134

gN2O-N/g N  100 g N  0.67  0.01 Gg-CO2  100

4B3 N2O

N2O
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N2O

N2O

GPG(2000 N2O

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O 1996 IPCC

Asia & Far East

1989 2005

28/44** AEFE
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 135 N2O 1989 2005

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%

4B2 N2O

4B2 N2O

1996 IPCC
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12 kgN/

 137

11.  Anaerobic Lagoons %

12.  Liquid Systems %

13.  Solid Storage and Dry Lot %

14.  Other  a. Thermal Drying %

14.  Other  b. Compsting %

14.  Other  c. Piling %

14.  Other  d. Incineration %

14.  Other  e. Liquid Compsting [ ] %

14.  Other  f. Purification %

14.  Other  g. Daily Spread %

14.  Other  h. Pasture Range and Paddock / / 83%

14.  Other  i. Used Fuel %

14.  Other  j. Other system 17%

 138

4B3 CH4

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

0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2

11 NO NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO NO
14 h / / 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2
14 I NO NO NO NO NO NO NO NO NO
14  j 0.1 0.1 0.1 0.1 0.1 0.1 0.04 0.04 0.03

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005

0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 I NO NO NO NO NO NO NO NO
14  j 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
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 1996 IPCC

1989 2005 N2O

 140 N2O

4B2 N2O

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
0.010 0.010 0.010 0.009 0.008 0.007 0.006 0.005

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 0.009 0.009 0.009 0.008 0.008 0.007 0.006 0.005
14 I NO NO NO NO NO NO NO NO
14  j 0.0005 0.0005 0.0005 0.0004 0.0004 0.0003 0.0003 0.0003

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
0.005 0.004 0.004 0.003 0.004 0.004 0.004

11 NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO
14 h / / 0.004 0.004 0.003 0.003 0.003 0.003 0.003
14 I NO NO NO NO NO NO NO
14  j 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
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GPG(2000 N2O

100

4B3 CH4

N2O 0.67

4B3 CH4

 141

gN2O-N/g N  100 g N  0.67 Gg-CO2  100

4B4 N2O

N2O
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N2O

N2O

GPG(2000 N2O

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O 1996 IPCC

Asia & Far East

1989 2005

28/44** AEFE
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 142 N2O 1989 2005

kgN2O-N/ kgN

10.  Anaerobic Lagoons 0.1%

11.  Liquid Systems 0.1%

12.  Solid Storage and Dry Lot 2.0%

13.  Other  a. Thermal Drying 0.0%

13.  Other  b. Compsting 0.0%

13.  Other  c. Piling 0.0%

13.  Other  d. Incineration 0.0%

13.  Other  e. Liquid Compsting [ ] 0.0%

13.  Other  f. Purification 0.0%

13.  Other  g. Daily Spread 0.0%

13.  Other  h. Pasture Range and Paddock / / 2.0%

13.  Other  i. Used Fuel 0.0%

13.  Other  j. Other system 0.5%

4B2 N2O

4B2 N2O

1996 IPCC

 143

40 kgN/
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10.  Anaerobic Lagoons %

11.  Liquid Systems %

12.  Solid Storage and Dry Lot %

13.  Other  a. Thermal Drying %

13.  Other  b. Compsting %

13.  Other  c. Piling %

13.  Other  d. Incineration %

13.  Other  e. Liquid Compsting [ ] %

13.  Other  f. Purification %

13.  Other  g. Daily Spread %

13.  Other  h. Pasture Range and Paddock / / 95%

13.  Other  i. Used Fuel %

13.  Other  j. Other system %

 145

4B4 CH4

 146

 1996 IPCC

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

1.5 1.4 1.5 1.4 1.4 1.2 1.2 1.2 1.1

11 NO NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO NO
14 h / / 1.4 1.3 1.4 1.3 1.3 1.2 1.1 1.1 1.1
14 I NO NO NO NO NO NO NO NO NO
14  j 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005

1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 1.1 1.3 1.3 1.3 1.3 1.3 1.3 1.3
14 I NO NO NO NO NO NO NO NO
14  j 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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1989 2005 N2O

 147 N2O

4B2 N2O

GPG(2000 N2O

100

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
0.043 0.043 0.043 0.040 0.038 0.036 0.035 0.035

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 0.043 0.042 0.042 0.040 0.038 0.036 0.035 0.034
14 I NO NO NO NO NO NO NO NO
14  j 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
0.037 0.039 0.042 0.042 0.042 0.042 0.041

11 NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO
14 h / / 0.036 0.039 0.041 0.042 0.041 0.041 0.041
14 I NO NO NO NO NO NO NO
14  j 0.000 0.001 0.001 0.001 0.001 0.001 0.001
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4B4 CH4

N2O 0.67

4B4 CH4

 148

gN2O-N/g N  100 g N  0.67  13 Gg-CO2  100

4B5 N2O

NO

4B6 N2O

N2O
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N2O

N2O

GPG(2000 N2O

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O 1996 IPCC

Asia & Far East

1989 2005

28/44** AEFE
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 149 N2O 1989 2005

kgN2O-N/ kgN

10.  Anaerobic Lagoons 0.1%

11.  Liquid Systems 0.1%

12.  Solid Storage and Dry Lot 2.0%

13.  Other  a. Thermal Drying 0.0%

13.  Other  b. Compsting 0.0%

13.  Other  c. Piling 0.0%

13.  Other  d. Incineration 0.0%

13.  Other  e. Liquid Compsting [ ] 0.0%

13.  Other  f. Purification 0.0%

13.  Other  g. Daily Spread 0.0%

13.  Other  h. Pasture Range and Paddock / / 2.0%

13.  Other  i. Used Fuel 0.0%

13.  Other  j. Other system 0.5%

4B2 N2O

4B2 N2O

1996 IPCC

 150

40 kgN/
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10.  Anaerobic Lagoons %

11.  Liquid Systems %

12.  Solid Storage and Dry Lot %

13.  Other  a. Thermal Drying %

13.  Other  b. Compsting %

13.  Other  c. Piling %

13.  Other  d. Incineration %

13.  Other  e. Liquid Compsting [ ] %

13.  Other  f. Purification %

13.  Other  g. Daily Spread %

13.  Other  h. Pasture Range and Paddock / / 95%

13.  Other  i. Used Fuel %

13.  Other  j. Other system %

 152

4B6 CH4

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

0.89 0.92 0.97 1.03 1.07 1.12 1.16 1.04 1.08

11 NO NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO NO
14 h / / 0.84 0.88 0.92 0.98 1.01 1.06 1.10 0.99 1.03
14 I NO NO NO NO NO NO NO NO NO
14  j 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.05 0.05

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005

1.04 1.00 1.00 0.84 1.00 1.00 1.00 1.00

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 0.99 0.95 0.95 0.80 0.95 0.95 0.95 0.95
14 I NO NO NO NO NO NO NO NO
14  j 0.05 0.05 0.05 0.04 0.05 0.05 0.05 0.05
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 153

 1996 IPCC

1989 2005 N2O

 154 N2O

4B2 N2O

GPG(2000 N2O

100

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
0.028 0.030 0.031 0.032 0.034 0.033 0.033 0.032

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO NO
14 h / / 0.028 0.029 0.031 0.032 0.033 0.033 0.033 0.031
14 I NO NO NO NO NO NO NO NO
14  j 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
0.031 0.031 0.029 0.029 0.029 0.030 0.030

11 NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO
13 NO NO NO NO NO NO NO
14   g NO NO NO NO NO NO NO
14 h / / 0.031 0.030 0.028 0.028 0.028 0.030 0.030
14 I NO NO NO NO NO NO NO
14  j 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
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4B6 CH4

N2O 0.67

4B6 CH4

 155

gN2O-N/g N  100 g N  0.67 Gg-CO2  100

4B7 N2O

NO

4B8 N2O

N2O
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N2O

1996 IPCC GPG 2000

N2O

E : N2O gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O

1996 IPCC GPG(2000

1989 2005

28/44** AEFE
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 156 N2O 1989 2005

N2O

[g N2O-N/g N] 

2.0

2.0

0.25

2.50

0.1

2.0

5

0.10

2.0

2.0

2.0

2.50

5

0.10

 157  N2O

11 Liquid Systems  1996 IPCC GPG 2000

12 Solid Storage Drylot  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

13
Other

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.) 
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4B10 N2O

4B8 CH4 !

A :  [t] 

A’ :  [ ]

Ex :  [t/ / ]

Corg :

RFO :

RMMS :

 158

 1.0  0.5

1989 2005

 159

RMMSRFOCorgExAA ***'*

[Gg] 1989 1990 1991 1992 1993 1994 1995 1996 1997
184 177 171 168 165 160 154 153 154

11 NO NO NO NO NO NO NO NO NO
12 41 39 38 37 36 35 34 34 34
13 8 8 7 7 7 7 7 7 7
14 a 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
14 b 41 40 38 38 37 36 35 34 35
14 c 31 30 29 28 28 27 26 26 26
14 d 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
14 e [ ] 22 21 21 20 20 19 19 18 19
14 f 40 38 37 37 36 35 34 33 34

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005
154 153 152 150 151 151 151 151

11 NO NO NO NO NO NO NO NO
12 34 34 34 33 33 33 33 33
13 7 7 7 7 7 7 7 7
14 a 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
14 b 35 34 34 34 34 34 34 34
14 c 26 26 26 25 25 25 25 25
14 d 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
14 e [ ] 19 18 18 18 18 18 18 18
14 f 33 33 33 33 33 33 33 33
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4B8 CH4

1990 2004 N2O

 160 N2O

4B8 CH4 4B1 N2O

4B1

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
5.3 5.2 5.1 5.0 4.8 4.7 4.6 4.6

11 NO NO NO NO NO NO NO NO
12 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05
13 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
14 a 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
14 b 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
14 c 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.0
14 d 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
14 e [ ] 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6
14 f 3.0 2.9 2.9 2.8 2.7 2.7 2.6 2.6

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
4.6 4.6 4.6 4.6 4.5 4.6 4.6

11 NO NO NO NO NO NO NO
12 0.05 0.05 0.05 0.05 0.05 0.05 0.05
13 0.2 0.2 0.2 0.2 0.2 0.2 0.2
14 a 0.01 0.01 0.01 0.01 0.01 0.01 0.01
14 b 0.1 0.1 0.1 0.1 0.1 0.1 0.1
14 c 1.0 1.0 1.0 1.0 1.0 1.0 1.0
14 d 0.001 0.001 0.001 0.001 0.001 0.001 0.001
14 e [ ] 0.6 0.6 0.6 0.6 0.6 0.6 0.6
14 f 2.6 2.6 2.6 2.6 2.6 2.6 2.6
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 161 N2O

 162

EF(%)

Fsdy
2.0% 100.0% GPG N2O

Ftdy
2.0% 100.0% GPG N2O

Fcmp
0.05% 0.25% 0.20% 80.0%

Fdep
1.23% 2.50% 3.72% 1.27% 50.8%

Finc 0.1% 100.0% GPG N2O

Ucmp
2% 100.0% GPG N2O

Uwas
1.50% 5% 3.50% 70.0%

Upit 0.10% 100.0% GPG N2O

FUsdy
2.0% 100.0% GPG N2O

FUtdy
2.0% 100.0% GPG N2O

FUcmp
2.0% 100.0% GPG N2O

FUdep
1.23% 2.50% 3.72% 1.27% 50.8%

FUwas
1.50% 5% 3.50% 70.0%

FUpit 0.10% 100.0% GPG N2O

Ex n

URFO-

RMMS
Eforg EF

Fsdy 15% 100% 100% 100% 173.9%

Ftdy 15% 100% 100% 100% 173.9%

Fcmp 15% 100% 100% 80% 163.2%

Fdep 15% 100% 100% 51% 151.0%

Finc 15% 100% 100% 100% 173.9%

Ucmp 15% 100% 100% 100% 173.9%

Uwas 15% 100% 100% 70% 158.5%

Upit 15% 100% 100% 100% 173.9%

FUsdy 15% 100% 100% 100% 173.9%

FUtdy 15% 100% 100% 100% 173.9%

FUcmp 15% 100% 100% 100% 173.9%

FUdep 15% 100% 100% 51% 151.0%

FUwas 15% 100% 100% 70% 158.5%

FUpit 15% 100% 100% 100% 173.9%
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4A8 CH4

4A8 CH4 0.41

4A8 CH4

 163

gN2O-N/g N g N  0.41  1,415 Gg-CO2  75

4B9 N2O

N2O

N2O
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1996 IPCC

GPG 2000

N2O

E
: N2O

gN2O

EF : gN2O-N/g N

A : g N

g N2O

N2O

1996 IPCC

GPG(2000

1989 2005

 164 N2O 1989 2005

N2O

[g N2O-N/g N] 

2.0

2.0

0.25

2.0

0.1

28/44** AEFE
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11 Liquid Systems  1996 IPCC GPG 2000

12 Solid Storage Drylot  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  GPG 2000

13d. Incineration
14

.

13e. Liquid Composting
GPG 2000

13
Other

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.) 

N2O

100
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4B9 CH4

A :  [t] 

A’ :  [ ]

Ex :  [t/ / ]

Corg :

RMMS :

 166

t/ /

0.0441

0.0474

 167

2.0

1989 2005

 168

RMMSCorgExAA **'*

[Gg] 1989 1990 1991 1992 1993 1994 1995 1996 1997
165 167 174 175 173 171 168 170 169

11 NO NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO NO
13 50 50 52 53 52 51 50 51 51
14 a 5 5 5 5 5 5 5 5 5
14 b 69 70 73 74 73 72 71 72 71
14 c 38 38 40 40 40 39 39 39 39
14 d 3 3 3 4 3 3 3 3 3
14 e [ ] NO NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO NO

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005
167 165 164 160 159 158 158 158

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 50 50 49 48 48 47 47 47
14 a 5 5 5 5 5 5 5 5
14 b 70 69 69 67 67 66 66 66
14 c 38 38 38 37 37 36 36 36
14 d 3 3 3 3 3 3 3 3
14 e [ ] NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO
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 169

4B9 CH4

 170

14 3

13

1990 2004 N2O

[Gg] 1989 1990 1991 1992 1993 1994 1995 1996 1997
143 135 130 128 121 114 112 108 106

11 NO NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO NO
13 21 20 20 19 18 17 17 16 16
14 a NO NO NO NO NO NO NO NO NO
14 b 7 7 7 7 6 6 6 6 5
14 c 96 91 87 86 81 76 75 73 71
14 d 19 18 17 17 16 15 15 14 14
14 e [ ] NO NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO NO

[Gg] 1998 1999 2000 2001 2002 2003 2004 2005
102 103 101 100 98 100 97 97

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 15 15 15 15 15 15 15 15
14 a NO NO NO NO NO NO NO NO
14 b 5 5 5 5 5 5 5 5
14 c 68 69 67 67 66 67 65 65
14 d 13 13 13 13 13 13 13 13
14 e [ ] NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO
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 171 N2O

 172 N2O

4B9 CH4 4B1 N2O

4D2

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
3.3 3.3 3.4 3.3 3.3 3.3 3.3 3.3

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
14 a 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
14 b 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
14 c 1.2 1.2 1.3 1.3 1.2 1.2 1.2 1.2
14 d 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
14 e [ ] NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
3.2 3.2 3.1 3.1 3.1 3.0 3.0

11 NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO
13 1.6 1.6 1.5 1.5 1.5 1.5 1.5
14 a 0.2 0.2 0.2 0.2 0.1 0.1 0.1
14 b 0.3 0.3 0.3 0.3 0.3 0.3 0.3
14 c 1.2 1.2 1.2 1.2 1.1 1.1 1.1
14 d 0.005 0.005 0.005 0.005 0.005 0.005 0.005
14 e [ ] NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO

N2O [Gg N2O] 1990 1991 1992 1993 1994 1995 1996 1997
3.6 3.4 3.3 3.2 3.0 2.9 2.8 2.8

11 NO NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO NO
13 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5
14 a NO NO NO NO NO NO NO NO
14 b 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
14 c 2.9 2.8 2.7 2.5 2.4 2.3 2.3 2.2
14 d 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
14 e [ ] NO NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO NO

N2O [Gg N2O] 1998 1999 2000 2001 2002 2003 2004
2.7 2.7 2.6 2.6 2.6 2.6 2.6

11 NO NO NO NO NO NO NO
12 NO NO NO NO NO NO NO
13 0.5 0.5 0.5 0.5 0.5 0.5 0.5
14 a NO NO NO NO NO NO NO
14 b 0.02 0.02 0.02 0.02 0.02 0.02 0.02
14 c 2.2 2.1 2.1 2.1 2.1 2.1 2.1
14 d 0.02 0.02 0.02 0.02 0.02 0.02 0.02
14 e [ ] NO NO NO NO NO NO NO
14 f NO NO NO NO NO NO NO
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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

Nwaste : kg N

!

 173

 174

wastewaaincNOxNHONallD NNNNNN 32

t /
1989 1990 1991 1992 1993 1994 1995 1996 1997

1212 1373 1341 1309 1276 1244 1212 1180 1147
39 44 43 42 41 40 39 38 37

1251 1417 1384 1351 1317 1284 1251 1218 1184

t /
1998 1999 2000 2001 2002 2003 2004 2005

1115 460 1131 1116 1583 1902 1902 1902
36 45 36 35 35 7 7 7

1151 505 1167 1151 1618 1909 1909 1909



4B9 N2O

131

!

 5

 175

 175

t /
1989 1990 1991 1992 1993 1994 1995 1996 1997

583 674 667 652 640 626 612 596 577
11 13 13 13 13 13 13 12 12

145 160 152 147 145 142 136 133 133
146 170 174 172 171 171 167 167 164
367 401 378 367 348 331 323 309 299

t /
1998 1999 2000 2001 2002 2003 2004 2005

561 242 557 553 779 909 907 905
12 5 12 13 18 21 21 21

132 58 137 133 191 227 230 230
161 71 166 160 225 265 269 269
286 128 296 292 405 488 483 484
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 176

 176

NH3 NOX

NH3 NOX

NH3 NOX

NH3 NOx NOx NH3

NH3 !

 177

NH3

14 p107 -14

 178

 10

tN /
1989 1990 1991 1992 1993 1994 1995 1996 1997

14.2 15.9 15.4 15.0 14.6 14.2 13.8 13.4 13.0
2.9 3.3 3.3 3.2 3.1 3.1 3.0 2.9 2.8
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
1.0 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9
2.9 3.4 3.5 3.4 3.4 3.4 3.3 3.3 3.3
7.3 8.0 7.6 7.3 7.0 6.6 6.5 6.2 6.0

tN /
1998 1999 2000 2001 2002 2003 2004 2005

12.6 5.6 12.9 12.7 17.8 21.2 21.1 21.2
2.8 1.2 2.7 2.7 3.8 4.5 4.5 4.4
0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1
0.9 0.4 0.9 0.9 1.3 1.5 1.6 1.6
3.2 1.4 3.3 3.2 4.5 5.3 5.4 5.4
5.7 2.6 5.9 5.8 8.1 9.8 9.7 9.7
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 20

 30

! N2O

N2O

 179

NH3 NOX

NH3 NOX

N2O D3

N2O

N2O N2O

N2O

190 /

NH3 NOx

t N 1989 1990 1991 1992 1993 1994 1995 1996 1997

Nall 772,035 763,882 765,984 763,743 748,831 728,268 713,759 706,433 700,632

N2O

NN2O
9,407 9,308 9,337 9,315 9,111 8,851 8,687 8,584 8,498

NH3 NOx

NNH3+No
142,165 139,990 140,506 139,987 136,795 132,835 130,297 129,347 128,148

Ninc+waa
63,606 61,037 59,234 58,394 56,796 54,505 53,041 52,332 52,230

Nwaste
14,159 15,869 15,418 15,048 14,576 14,155 13,792 13,412 13,038

N D
542,699 537,678 541,489 540,999 531,553 517,922 507,943 502,759 498,719

t N 1998 1999 2000 2001 2002 2003 2004 2005

Nall 690,437 684,385 677,417 671,493 668,186 664,793 658,655 658,264

N2O

NN2O
8,357 8,292 8,200 8,135 8,081 8,044 7,958 7,953

NH3 NOx

NNH3+No
126,035 125,260 124,022 122,430 121,624 121,227 120,243 120,204

Ninc+waa
51,546 51,369 51,005 50,244 50,362 50,464 50,148 50,145

Nwaste
12,634 5,594 12,946 12,726 17,816 21,161 21,147 21,164

N D
491,866 493,869 481,244 477,958 470,305 463,898 459,159 458,797


