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 1

 2

N

NH3 NO
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NH3 NO
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GPG(2000 Tier

CH4

CH4

GPG(2000

E : CH4 kg CH4

EF : kg CH4/

A :

CH4 kg

CH4

CH4

CH4

1

EF : CH4 kg CH4/ /

Y : CH4 l/ /

L : CH4 mol 22.4 l/mol

C : CH4 0.016 kg/mol

D : 365 366

X : kg/

                                                 
1 CH4 64 1993

DCLYEF **/

2*849.0*793.42766.17 XXY

AEFE *
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1987 1994 1995

1999 2000

DMI :

W :

FCM : FCM

FAT :

MILK :

DMI :

W :

TDN :

DMI :

W :

DG :

FCMWDMI *41055.0*00905.098120.2

MILKFATFCM *)4.0100/*15(

DGWDMI *91754.0*01768.049137.0

1.1*52.0/TDNDMI

41.4/)82.0/*1163.0( 75.0WTDN

75.0*1067.0 WMEM

DGWNEG **0639.0 75.0

DGq *1491.04213.0

006.0*78.0 qkf
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MEM :

W :

NEG :

DG :

 : 

kf :

MEG :

MERC :

DMI :

MEM :

W :

NEG :

DG :

 : 

kf :

cneg :

MEG :

MERC :

DMI :

kfNEGMEG /

MEGMEMMERC

)4.4*/(qMERCDMI

75.0*1124.0 WMEM

DGWNEG **0546.0 75.0

DGq *0748.05304.0

006.0*78.0 qkf

cnegkfNEGMEG */

MEGMEMMERC

)4.4*/(qMERCDMI

Wcneg *00123.0653.1

75.0*1108.0 WMEM

DGWNEG **0609.0 75.0

DGq *0956.05018.0

006.0*78.0 qkf
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MEM :

W :

NEG :
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 : 

kf :
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DMI :

MEM :

W :

NEG :

DG :

 : 

kf :

MEG :

MERC :

DMI :

70�W 200 W�200 DMI

70�W 200

kfNEGMEG /

MEGMEMMERC

)4.4*/(qMERCDMI

75.0*1291.0 WMEM

DGWNEG **0510.0 75.0

)*0642.0498.0(*)*00033.0933.0( DGWq

006.0*78.0 qkf

kfNEGMEG /

MEGMEMMERC

)4.4*/(qMERCDMI

75.0*1291.0 WMEM

DGWNEG *)*030.000.1( 75.0

)*0411.0790.0(*)*00092.0859.0( DGWq
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W :
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kf :

MEG :

MERC :

DMI :

W�200

MEM :

W :

NEG :

DG :

 : 

kf :

MEG :

MERC :

DMI :

2000 2001 1999

2000

006.0*78.0 qkf

kfNEGMEG /

MEGMEMMERC

)4.4*/(qMERCDMI

75.0*1291.0 WMEM

DGWNEG **0510.0 75.0

)*0642.0498.0(*)*00033.0933.0( DGWq

006.0*78.0 qkf

kfNEGMEG /

MEGMEMMERC

)4.4*/(qMERCDMI
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1989 2005 CH4

 2 CH4 kgCH4/ /

 3

CH4

CH4

64 1993

DMI

GPG(2000 CH4

CH4

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
18.2 18.2 18.4 18.7 18.9 18.9 19.2 19.5 19.6 19.7 19.9 20.0 20.1 20.2 20.5 20.6 20.6

125.0 125.1 125.9 126.7 127.1 127.1 128.2 128.7 129.0 129.2 130.0 129.9 130.1 130.3 131.4 131.4 131.4
8.2 8.2 8.2 8.2 8.2 8.2 8.3 8.3 8.4 8.4 8.5 8.5 8.5 8.5 8.5 8.5 8.5

72.0 72.0 72.3 72.1 72.1 72.2 72.7 72.9 73.2 73.6 74.1 73.9 73.9 73.9 74.1 73.9 73.9

7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.3 7.4 7.4 7.5 7.5 7.5 7.5 7.5 7.5 7.5

63.3 63.4 63.7 63.7 63.9 64.0 64.7 65.1 65.6 66.2 66.9 66.7 66.7 66.7 66.9 66.7 66.7

3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
32.7 32.7 32.8 32.7 32.7 32.7 32.9 33.0 33.2 33.4 33.7 33.6 33.6 33.6 33.7 33.6 33.6

6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.7 6.8 6.9 7.0 7.1 7.1 7.1 7.1 7.1 7.1
59.0 59.0 59.2 59.0 59.0 59.0 59.2 59.9 60.7 61.5 62.5 63.1 63.1 63.1 63.3 63.1 63.1

5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.7 6.0 6.2 6.5 6.7 6.7 6.7 6.7 6.7 6.7

49.8 49.8 50.0 49.8 49.8 49.8 50.0 52.0 54.1 56.2 58.3 60.1 60.1 60.1 60.3 60.1 60.1

3.8 3.8 3.8 3.8 3.8 3.8 3.8 4.0 4.1 4.2 4.3 4.4 4.4 4.4 4.4 4.4 4.4
34.9 34.9 35.0 34.9 34.9 34.9 35.0 36.1 37.2 38.3 39.5 40.4 40.4 40.4 40.5 40.4 40.4

8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4
73.2 73.2 73.4 73.2 73.2 73.2 73.4 73.2 73.2 73.2 73.4 73.2 73.2 73.2 73.4 73.2 73.2

6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8

61.1 61.1 61.3 61.1 61.1 61.1 61.3 61.1 61.1 61.1 61.3 61.1 61.1 61.1 61.3 61.1 61.1

4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3
39.6 39.6 39.7 39.6 39.6 39.6 39.7 39.6 39.6 39.6 39.7 39.6 39.6 39.6 39.7 39.6 39.6

5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.9 6.0 6.2 6.3 6.4 6.4 6.4 6.4 6.4 6.4
51.8 51.8 51.9 51.8 51.8 51.8 51.9 53.1 54.4 55.6 57.0 58.1 58.1 58.1 58.2 58.1 58.1

4.9 4.9 4.9 4.9 4.9 4.9 4.9 5.1 5.4 5.6 5.9 6.1 6.1 6.1 6.1 6.1 6.1

44.3 44.3 44.5 44.3 44.3 44.3 44.5 46.6 48.8 51.0 53.3 55.3 55.3 55.3 55.5 55.3 55.3

3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.6 3.7 3.8 4.0 4.1 4.1 4.1 4.1 4.1 4.1
31.0 31.0 31.0 31.0 31.0 31.0 31.0 32.3 33.6 34.9 36.2 37.4 37.4 37.4 37.5 37.4 37.4

8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7

75.6 75.6 75.8 75.6 75.6 75.6 75.8 75.6 75.6 75.6 75.8 75.6 75.6 75.6 75.8 75.6 75.6

5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
48.0 48.0 48.1 48.0 48.0 48.0 48.1 48.0 48.0 48.0 48.1 48.0 48.0 48.0 48.1 48.0 48.0
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1989 2005

 4

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1081 1082 1081 1084 1052 1034 1035 1032 1022 1008 992 971 966 964 936 910 910

332 332 337 332 331 308 299 288 279 271 259 249 253 245 244 235 235

484 491 498 489 476 457 445 434 419 403 385 379 380 382 383 383 383

54 55 55 54 53 51 49 48 47 45 43 42 42 42 43 43 43

653 679 703 710 694 677 646 630 626 621 618 612 611 615 601 597 597

17 17 18 17 16 14 13 12 12 12 12 12 13 14 13 13 13

6 6 6 6 5 5 4 4 4 4 4 4 4 5 4 4 4

356 368 391 406 410 425 412 401 385 385 392 385 403 396 383 373 373

121 125 130 136 137 140 133 130 127 121 119 114 115 120 127 123 123

40 42 43 45 46 47 44 43 42 40 40 38 38 40 42 41 41

187 197 213 228 246 253 265 260 250 240 242 246 256 236 249 264 264

96 102 106 109 112 107 105 103 101 100 96 93 93 95 98 96 96

32 34 35 36 37 36 35 34 34 33 32 31 31 32 33 32 32

779 805 812 816 820 820 808 804 831 848 843 845 845 826 809 787 787

87 89 90 91 91 91 90 89 92 94 94 94 94 92 90 87 87
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 5

17

18 5 20

17

(1) )
(5) 23

(1) )
(6) (7) 23

( )
(1) )

(8) 23

( )

(2) )

(15) (16) 40 43

( )

(2) )

(14) 40 43

( )

(2) )
(8) (9)

(12) (13)
(16) 17 40

43

( )

(2) )
(7) (11)

(15) 40 43

( )

(2) )
(8) (9)

(12) (13)
(16) 17 40

43

( )

(2) )
(7) (11)

(15) 40 43

(2) )
(21) 40 43
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1996 IPCC

 6 CH4 GgCH4

CH4

CH4

11

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
193 193 193 190 186 184 183 181 178 175 173 171 170 168 167
136 136 136 134 133 132 132 132 130 128 127 126 125 123 121

24 24 24 23 23 22 21 20 20 19 19 18 18 18 18

31 31 31 30 30 29 28 27 27 26 25 25 25 26 28

2 2 2 2 2 2 2 2 1 1 1 1 1 1 1

158 163 166 167 166 165 163 163 164 165 166 166 165 163 161

40 41 41 41 40 39 38 38 38 38 39 39 38 38 38

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2

27 28 29 30 30 30 29 29 28 28 29 29 29 28 28

8 8 8 8 8 8 8 8 7 7 7 7 7 8 8

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

10 11 12 13 13 14 14 14 14 14 14 14 14 14 15

4 5 5 5 5 5 5 5 5 5 5 5 5 5 5

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

60 61 62 62 62 61 62 63 64 64 64 63 63 61 60

4 4 4 4 4 4 4 4 4 5 5 4 4 4 4
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E : CH4

EF  :

A :

UE :

UEF :

UA :

En : CH4

Un : CH4

11

CH4

CH4

 :CH4  [1 ]

 :  [kg ]:  

95

CH4

AEFE *

2

A

2

EF U(UU E

3/*
2

N

n

N

nnSUM EUEU

2849.0793.42766.17 XXxf
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95

2 95

Expert Judgement

-

+15

 7

 3 95
2

                                                 

1980 pp.130-132
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 7

 7 2 95

 8

 8

CH4 2[kgCH4/ / ] = CH4 [ lCH4/ / ] ÷22.4[l] ×16 CH4 ÷1000×365

CH4

95

kg

-5 +15

19.6 20.6 23.7
8.0 8.5 9.7
7.1 7.5 8.6
3.5 3.7 4.3

6.7 7.1 8.1
6.4 6.7 7.7
4.2 4.4 5.1

7.9 8.4 9.6
6.5 6.8 7.8
4.1 4.3 5.0
6.1 6.4 7.4
5.8 6.1 7.0
3.9 4.1 4.7
8.3 8.7 10.0
5.0 5.3 6.1

[kgCH4/

/ ]

[ ]

423.2 503.5 592.5 110.3 131.3 154.5 23.2 17.7
201.1 283.6 388.7 52.4 73.9 101.3 27.4 37.1
174.0 255.8 358.9 45.4 66.7 93.6 26.9 40.3
51.3 128.9 219.6 13.4 33.6 57.2 23.6 70.4

160.6 242.0 344.0 41.9 63.1 89.7 26.6 42.2
149.6 230.6 331.7 39.0 60.1 86.5 26.4 43.8
76.3 154.8 248.4 19.9 40.4 64.8 24.4 60.5

198.2 280.6 385.5 51.7 73.2 100.5 27.3 37.4
153.3 234.5 335.9 40.0 61.1 87.6 26.4 43.3
73.5 151.9 245.2 19.2 39.6 63.9 24.3 61.4

141.9 222.7 323.1 37.0 58.1 84.2 26.2 45.1
131.8 212.3 311.7 34.4 55.3 81.3 25.9 46.9
65.2 143.3 235.7 17.0 37.4 61.4 24.1 64.4

207.3 290.0 395.5 54.1 75.6 103.1 27.5 36.4
104.4 184.0 280.7 27.2 48.0 73.2 25.2 52.6

 [lCH4/ / ]  [kgCH4/ / ]
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16 17

16

16

0.41 0.67 0.67

 9

2004

2004

2004

kg CH4/

/
 1582 0.67

3 513

Gg-CO2

15%

kg CH4/

/
 2417 0.67

3 391

Gg-CO2

19%

2003 2005

2005

CH4
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4A2 CH4

CH4

CH4

GPG(2000 Tier 1 CH4

E : CH4 kg CH4

EF : kg CH4/ /

A :

CH4 kg

CH4 1996 IPCC

1989 2005 CH4

AEFE *
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 10 CH4

 11

CH4

1996 IPCC

1989 2005

 12

 13

15

15 12

15

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ ] 55 55 55 55 55 55 55 55 55

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ ] 55 55 55 55 55 55 55 55

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
[ ] 249 205 187 159 146 123 122 116 105

[ ] 1998 1999 2000 2001 2002 2003 2004 2005
[ ] 107 96 100 103 88 95 81 81
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 14 CH4

E : CH4

EF  :

A :

UE :

UEF :

UA :

1996 IPCC

GPG(2000

CH4

GPG(2000 CH4

AEFE *

2

A

2

EFE UUU

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.012 0.010 0.009 0.008 0.007 0.007 0.006 0.006

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.006 0.006 0.005 0.005 0.005 0.005 0.005
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±50

4A1 CH4

CH4 0.67

 15

55 kgCH4/ / 50% 86 1000 0.67% 0.1 Gg-CO2  50

4A3 CH4

CH4

CH4
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GPG(2000 Tier 1 CH4

E : CH4 kg CH4

EF : kg CH4/ /

A :

CH4 kg

CH4

CH4

 16 CH4

[kg] [l / / ] [g / / ]a [kg / / ]b

0.8 15.9 11 4.1 

a  [l / / ] 22.4[l/mol] CH4 (16)

b  [g / / 365 [ ] 366 [ ]

1989 2005 CH4

 17 CH4

AEFE *

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ ] 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ ] 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
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 18

CH4

CH4

64 1993

FAO HP FAO

1989 2005

 19

 20

 FAO http://apps.fao.org/ 1989 2005

1989 2005

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
[1000 ] 30 31 30 29 27 25 20 18 16

[ ] 1998 1999 2000 2001 2002 2003 2004 2005
[1000 ] 13 12 10 10 11 11 11 11
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 21 CH4

E : CH4

EF  :

A :

UE :

UEF :

UA :

CH4

GPG(2000 CH4

AEFE *

22

AEFE UUU

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.13 0.12 0.12 0.11 0.10 0.09 0.08 0.07

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.06 0.05 0.04 0.04 0.04 0.05 0.05
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GPG(2000 CH4

±50

4A1 CH4

CH4 0.67

 22

4.1 kgCH4/ / 50% 11 0.67% Gg-CO2  50

4A4 CH4

CH4
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CH4

GPG(2000 Tier 1 CH4

E : CH4 kg CH4

EF : kg CH4/ /

A :

CH4 kg

4A3 CH4

1989 2005 CH4

 23 CH4

4A3 CH4

AEFE *

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ ] 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ ] 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
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FAO HP FAO

1989 2005

 24

 25

 FAO http://apps.fao.org/ 1989 2004

1989 2005

 26 CH4

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
[1000 ] 37 35 37 35 34 31 30 29 29

[ ] 1998 1999 2000 2001 2002 2003 2004 2005
[1000 ] 29 33 35 35 35 34 34 34

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.15 0.15 0.15 0.14 0.13 0.12 0.12 0.12

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.13 0.13 0.14 0.15 0.14 0.14 0.14
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E :

EF  :

A :

UE :

UEF :

UA :

4A3 CH4

GPG(2000 CH4

±50

4A1 CH 4

CH4 0.67

AEFE *
22

AEFE UUU
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 27

4.1 kgCO2/ /
50% 34 0.67% Gg-CO2 50%

4A5 CH4

NO

4A6 CH4

CH4

CH4

GPG(2000 Tier 1 CH4

E : CH4 kg CH4

EF : kg CH4/ /

A :

AEFE *
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CH4 kg

CH4 1996 IPCC

1989 2005 CH4

 28 CH4

 29

CH4

1996 IPCC

FAO HP FAO

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ ] 18 18 18 18 18 18 18 18 18

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ ] 18 18 18 18 18 18 18 18
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1989 2005

 30

 31

 FAO http://apps.fao.org/ 1989 2005

1989 2005

 32 CH4

E : CH4

AEFE *

22

AEFE UUU

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
[1000 ] 22 23 24 26 27 28 29 26 27

[ ] 1998 1999 2000 2001 2002 2003 2004 2005
[1000 ] 26 25 25 21 25 25 25 25

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 0.42 0.44 0.46 0.48 0.50 0.50 0.49 0.47

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 0.47 0.46 0.43 0.43 0.43 0.45 0.45
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EF  :

A :

UE :

UEF :

UA :

1996 IPCC

GPG(2000

CH4

GPG(2000 CH4

±50

4A1 CH4

CH4 0.67
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 33

18 kgCO2/ / 50% 25 0.67% Gg-CO2 50%

4A7 CH4

NO

4A8 CH4

CH4

CH4

GPG(2000 Tier

Tier 1 CH4

E : CH4 kg CH4

EF : kg CH4/ /

A :

AEFE *
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CH4 kg

CH4

 34 CH4

[l / / ] [g / / ]a [kg / / ]b

4.2 3 1.1 

a  [l / / ] 22.4[l/mol] CH4 (16)

b  [g / / 365 [ ] 366 [ ]

1989 2005 CH4

 35 CH4

 36

CH4

CH4

59:pp773-778(1988)

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ ] 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ ] 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
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1989 2005

 37

 38

17

18 5 20

16

 39 CH4

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
[1000 ] 11,817 11,335 10,966 10,783 10,621 10,250 9,900 9,823 9,904

[ ] 1998 1999 2000 2001 2002 2003 2004 2005
[1000 ] 9,879 9,806 9,788 9,612 9,725 9,724 9,724 9,724

 [ ] 1990 1991 1992 1993 1994 1995 1996 1997

CH4 [Gg CH4] 12.46 12.09 11.83 11.55 11.24 10.95 10.82 10.81

 [ ] 1998 1999 2000 2001 2002 2003 2004

CH4 [Gg CH4] 10.81 10.77 10.67 10.63 10.62 10.66 10.66



4A8 CH4 
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GPG(2000

GPG(2000 CH4

GPG(2000 CH4

±50

16 17

17 16 16

16 CH4

0.41



4A9 CH4 
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 40

1.1 kgCO2/ / 50% 9,724 0.41% 224 Gg-CO2 50%

4A9 CH4

CH4

1996 IPCC GPG(2000

NE

4A10

NO



4B1 CH4

37

4B

4B1 CH4

CH4

CH4

CH4

CH4

CH4

CH4

1996 IPCC GPG 2000

CH4

CH4

CH4
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E : CH4 gCH4

EFn : gCH4/g

An : g

E : CH4 g CH4

EF : CH4 g CH4/ /

A :

GPG(2000 GPG(2000 Tier

Tier

CH4

CH4

1996 IPCC

GPG(2000

1989 2005

N

nn AEFE *

AEFE *
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 41 CH4 1989 2005

CH4

[g CH4/g
]

CH4

[g CH4/g
]

0.20 0.0020 

0 0 

0.044 0.034 

3.8 0.13 

0.4 0.4 

0.044 0.034 

0.0087 0.0067 

3.9 3.0 

0.20 0.0020 

0 0 

0.044 0.034 

3.8 0.13 

0.0087 0.0067 

3.9 3.0 

 42

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

13e. Liquid Composting
GPG(2000)
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13f. Purification GPG(2000)
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CH4

CH4 g

CH4 (g)

CH4

1989 2005 CH4

 43 CH4

 44

CH4 . CH4 p.110 -19

CH4

[ ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

[kgCH4/ / ] 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67

[ ] 1998 1999 2000 2001 2002 2003 2004 2005

[kgCH4/ / ] 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67
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× 190 / 365 366

A : [ t]

A’ :  [ ]

A’’ :  [ ]

Dyear :  [ ]

D :  [ ]

Ex :  [t/ / ]

Corg :

RFO :

RMMS :

 45

 46

 [t/ / ] [t/ / ]

12.6 3.72 

6.77 2.49 

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

      [1000 ] 1989 1990 1991 1992 1993 1994 1995 1996 1997
4,554 4,664 4,768 4,812 4,781 4,713 4,629 4,553 4,513
1,902 1,911 1,924 1,911 1,865 1,803 1,781 1,755 1,718
2,652 2,753 2,844 2,901 2,916 2,910 2,848 2,798 2,795

      [1000 ] 1998 1999 2000 2001 2002 2003 2004 2005
4,468 4,401 4,348 4,380 4,341 4,295 4,230 4,225
1,678 1,630 1,594 1,595 1,588 1,557 1,534 1,529
2,790 2,771 2,754 2,786 2,753 2,737 2,696 2,696
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 16  0.5

 18  0.5

 48

  60  40

   7  93

 49

  2.8   1.5

  0.0   0.0

  9.0  11.0

 88.0  87.0

  0.2   0.5

  1.5   9.0

  2.5   2.0

 96.0  89.0

  4.7   3.4

  0.0   0.0

 20.0  22.0

 14.0  74.0

  0.3   0.0

 61.0   0.6

1989 2005  50  51
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[Gg ] 1989 1990 1991 1992 1993 1994 1995 1996 1997

3,872 3,891 3,917 3,890 3,796 3,670 3,626 3,572 3,498

64 65 65 65 63 61 60 59 58

0 0 0 0 0 0 0 0 0
207 208 210 208 203 196 194 191 187

2,025 2,035 2,049 2,035 1,986 1,920 1,897 1,869 1,830
5 5 5 5 5 4 4 4 4

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
20 21 21 20 20 19 19 19 18
73 73 74 73 71 69 68 67 66
0 0 0 0 0 0 0 0 0

310 311 313 311 304 294 290 286 280
217 218 219 218 213 206 203 200 196
5 5 5 5 5 4 4 4 4

945 949 956 949 926 895 885 872 854

[Gg ] 1998 1999 2000 2001 2002 2003 2004 2005

3,416 3,319 3,245 3,246 3,233 3,170 3,123 3,113

57 55 54 54 54 53 52 52

0 0 0 0 0 0 0 0
183 178 174 174 173 170 167 167

1,787 1,737 1,698 1,698 1,691 1,659 1,634 1,629
4 4 4 4 4 4 4 4

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4
18 17 17 17 17 17 16 16
64 62 61 61 61 60 59 59
0 0 0 0 0 0 0 0

273 266 260 260 259 254 250 249
191 186 182 182 181 178 175 174
4 4 4 4 4 4 4 4

833 810 792 792 789 774 762 760

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

3,266 3,390 3,503 3,573 3,591 3,584 3,507 3,446 3,442

3 4 4 4 4 4 4 4 4

0 0 0 0 0 0 0 0 0
25 26 27 27 27 27 27 26 26

197 204 211 215 216 216 211 208 207
1 1 1 1 1 1 1 1 1

0.21 0.22 0.22 0.23 0.23 0.23 0.22 0.22 0.22
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

2 2 2 2 2 2 2 2 2
103 107 111 113 114 113 111 109 109
0 0 0 0 0 0 0 0 0

668 694 717 731 735 733 717 705 704
2,248 2,333 2,411 2,459 2,471 2,467 2,413 2,372 2,369

0 0 0 0 0 0 0 0 0

18 19 20 20 20 20 20 19 19

[Gg ] 1998 1999 2000 2001 2002 2003 2004 2005

3,435 3,412 3,392 3,431 3,390 3,371 3,320 3,320

4 4 4 4 4 4 3 3

0 0 0 0 0 0 0 0
26 26 26 26 26 26 25 25

207 206 204 207 204 203 200 200
1 1 1 1 1 1 1 1

0.22 0.22 0.22 0.22 0.22 0.21 0.21 0.21
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

2 2 2 2 2 2 2 2
109 108 107 108 107 107 105 105
NO NO NO NO NO NO NO NO
703 698 694 702 694 690 679 679

2,364 2,348 2,334 2,361 2,333 2,320 2,285 2,285
0 0 0 0 0 0 0 0

19 19 19 19 19 19 19 19


