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2005

 2  %

1990 42.5 42.3 42.7 

1991 41.8 41.2 41.6 

1992 38.2 43.7 42.7 42.8 

1993 40.7 46.2 42.0 44.1 43.5 

1994 40.6 46.1 40.9 48.4 42.5 

1995 40.7 43.6 42.8 43.7 41.5 

1996 40.3 45.8 39.9 44.9 43.9 

1997 39.1 43.9 44.5 46.3 43.3 

1998 42.9 44.7 41.3 41.6 44.3 

1999 41.3 44.3 36.9 46.4 43.6 

2000 42.5 46.5 41.7 47.2 43.1 

2001 46.0 45.0 46.2 43.0 

2002 45.7 45.8 47.3 44.6 

2003 46.4 41.7 42.2 44.2 

2004 46.7 45.7 45.2 44.8 

43.4 

ii

1990 2004

 3  

1990 43.2 42.9  41.6 

1991 39.6 42.7  42.1 

1992 38.6 41.9 40.6  41.7 

1993 38.6 41.6 39.0 41.8 41.9 

1994 36.3 42.8 32.1 42.4 42.8 

1995 39.7 42.7 35.4 41.9 41.1 

1996 41.0 42.8 36.4 42.7 41.3 

1997 41.1 42.1 42.3 40.7 41.1 

1998 41.3 41.9 38.9 41.9 40.9 

1999 42.4 42.1 36.8 41.8 39.3 

2000 41.8 41.6 38.4 40.2 41.4 

2001  42.5 41.1 41.3 40.5 

2002  41.8 42.5 41.9 40.0 

2003  42.1 40.1 41.9 40.6 

2004  41.9 40.9 42.7 40.2 

40.9 

iii

2005
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N

NC
DOC

Ck : k -

Nk : k 1990 2004 t

k :

44.1%

 4  

% %

94.0 44.4 C6H10O5

1.3 50.0

1.2 0.0

1.2 44.2 C7H10O6

0.6 50.0 50%

0.3 50.0

0.0 50.0

1.4 50.0

1998

50.9%
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 5  

% %

16.2 35.0

2.2 71.0

5.9 67.1

8.5 52.6

12.6 46.2

3.5 56.3

0.7 42.1

5.4 50.7

3.6 41.4

3.5 60.6

14.2 63.7

5.4 61.9

2.8 41.7

15.2 46.5

1998

49.5%

 6  

% % %

7.6 12.7 67.1

2.2 0.0 52.6

8.1 0.0 46.2

4.1 0.0 56.3

2.4 48.6 42.1

21.8 30.4 50.7

0.0 2.1 73.5

24.2 1.9 41.4

2.7 0.0 60.6

7.3 1.9 63.7

4.9 1.3 61.9

7.3 1.0 41.7

4.9 0.0 46.5

2.7 0.0 60.6

1998

50.6% 49.2%

20 80 49.5%

44.1%
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44.4%

 7  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

830 839 811 850 887 880 879 820 739 820 888 894 839 864 865 12,705

141 149 139 137 161 142 128 127 107 97 95 95 92 85 80 1,775

16 18 17 21 24 22 24 17 14 16 16 14 15 15 15 264

6 5 5 11 15 15 13 9 8 10 11 11 11 13 15 158

35 30 29 26 24 32 36 32 30 33 30 26 22 24 25 434

70 60 59 62 65 60 63 53 44 39 38 35 27 31 31 736

15 14 14 11 12 20 24 20 17 16 17 17 13 15 15 240

1998

1990 2004

1990 2004

45.0%

iv

1990 2004

 8  

1990 43.9 50.0  47.9 

1991 34.9 48.2  46.7 

1992 44.3 51.2 43.5  47.5 

1993 38.1 48.5 42.2 45.9 47.7 

1994 44.9 51.3 38.6 48.8 47.2 

1995 46.8 48.7 41.2 46.7 46.7 

1996 46.2 49.4 40.6 45.9 48.5 

1997 42.6 47.7 45.3 46.5 46.0 

1998 37.2 49.8 42.9 47.3 47.2 

1999 25.6 49.5 41.0 47.9 46.4 

2000 35.3 47.9 42.7 46.3 46.7 

2001  42.5 46.6 47.9 47.7 

2002  42.7 46.1 46.6 47.0 

2003  47.5 44.5 43.0 45.2 

2004  43.4 45.2  46.0 

45.2 
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ix
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0.5 2006 IPCC

3 MCF

MCF Methane Correction Factor

CH4

CH4 2006 IPCC

1.0 0.5

2006 IPCC

 10  

1.0

0.5

2006 IPCC

4 CH4

1999

13 1992

0.55 CH4 CO2

CH4 0.55

2000 GPG 2000 2006

IPCC 0.5

c

 11  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997

144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8

72.4 72.4 72.4 72.4 72.4 72.4 72.4 72.4

136.3 136.3 136.3 136.3 136.3 136.3 136.3 136.3

68.2 68.2 68.2 68.2 68.2 68.2 68.2 68.2

149.9 149.9 149.9 149.9 149.9 149.9 149.9 149.9

74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9

150.5 150.5 150.5 150.5 150.5 150.5 150.5 150.5

75.3 75.3 75.3 75.3 75.3 75.3 75.3 75.3

133.3 133.3 133.3 133.3 133.3 133.3 133.3 133.3

66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7

133.3 133.3 133.3 133.3 133.3 133.3 133.3 133.3

66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7

25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5

150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.0

75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0

133.3 133.3 133.3 133.3 133.3 133.3 133.3 133.3

66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7

                                                       

vol8 No.6 1997
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1998 1999 2000 2001 2002 2003 2004

144.8 144.8 144.8 144.8 144.8 144.8 144.8 

72.4 72.4 72.4 72.4 72.4 72.4 72.4 

136.3 136.3 136.3 136.3 136.3 136.3 136.3 

68.2 68.2 68.2 68.2 68.2 68.2 68.2 

149.9 149.9 149.9 149.9 149.9 149.9 149.9 

74.9 74.9 74.9 74.9 74.9 74.9 74.9 

150.5 150.5 150.5 150.5 150.5 150.5 150.5 

75.3 75.3 75.3 75.3 75.3 75.3 75.3 

133.3 133.3 133.3 133.3 133.3 133.3 133.3 

66.7 66.7 66.7 66.7 66.7 66.7 66.7 

133.3 133.3 133.3 133.3 133.3 133.3 133.3 

66.7 66.7 66.7 66.7 66.7 66.7 66.7 

25.0 25.0 25.0 25.0 25.0 25.0 25.0 

12.5 12.5 12.5 12.5 12.5 12.5 12.5 

150.0 150.0 150.0 150.0 150.0 150.0 150.0 

75.0 75.0 75.0 75.0 75.0 75.0 75.0 

133.3 133.3 133.3 133.3 133.3 133.3 133.3 

66.7 66.7 66.7 66.7 66.7 66.7 66.7 

d
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kkfood FoodMSWam

MSWk : k t

Foodk : k -

2002 2

1 2

1989

1989 1990

/

1979

1980

m
3

1977

1978 1989

 13

m
3

 13  1978 1989 %

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

0.0 7.7 15.4 23.1 30.8 38.5 46.2 53.8 61.5 69.2 76.9 84.6 92.3 100.0

1977 0% 1990 100%

1997 1996

1977

 14  1977 2004 %

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

100.0 98.0 96.0 94.0 92.1 90.1 88.1 86.1 84.1 82.1 80.1 78.1 76.2

0.0 2.0 4.0 6.0 7.9 9.9 11.9 13.9 15.9 17.9 19.9 21.9 23.8

                                                       
1977 1
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

74.2 72.2 70.2 68.2 66.2 64.2 62.3 60.3 56.4 53.5 54.4 46.2 44.4 45.4 45.4

25.8 27.8 29.8 31.8 33.8 35.8 37.7 39.7 43.6 46.5 45.6 53.8 55.6 54.6 54.6

1997

1996 1977

1-

2006

1-

17

75%

1-0.75 25%

 15  1977 2004 t

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

492 482 472 463 396 409 368 348 337 328 330 330 323

0 10 20 29 34 45 50 56 64 71 82 92 101

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

311 293 218 234 187 168 145 118 101 95 99 74 56 54 54

108 113 93 109 95 94 88 77 78 83 83 86 70 65 65

1980 1989 1990

/

1976 1977 1979 1980

2004 2003

tfoodtfooddfooddfoodfood SCIaiSCIaiwi ,,,,

aifood,d : t

aifood,t : t

SCIfood,d : 1-

-

SCIfood,t : 1-

-

17
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25

1989

5

1979

1980

9

30% 1-0.3 70

1997

1998

1997

1979

1980

 16  1980 2004 t

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

74 68 62 56 50 44 44 44 44 45 45 75

61 56 51 46 41 36 36 36 36 36 37 61

135 124 113 101 90 79 79 80 80 81 81 136

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

117 101 104 122 143 102 118 116 54 60 61 50 50

95 82 85 99 117 83 96 87 61 62 69 71 71

212 183 189 221 260 186 213 203 114 122 129 121 121

17

1980 1985

1981 1984 1986 1989

1979 1980 2004 2003

1997 1998

1997

1979 1980 2004 2003
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aipaper : t

SCIpaper : 1- -

17

15%

85%

1989

5

1979

1980

 17  1977 2004 t

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

1,297 1,271 1,246 1,220 1,045 1,078 972 917 888 866 869 869 852

0 26 52 77 90 119 131 148 168 188 216 243 267

101 101 101 101 107 112 117 123 128 117 106 95 84

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

820 791 618 644 528 500 438 365 313 287 295 229 184 186 186

286 305 262 300 269 278 266 241 242 250 247 267 231 224 224

73 171 107 128 97 89 94 104 98 71 69 73 66 44 44

1989 1990

/

1976 1977 1979 1980

2004 2003

17

1980 1985

1981 1984 1986 1989

1976 1977 1979 1980

2004 2003

iii
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textileSemitextileSemitextile

textileAntextileAntextile

SCMSamwm

SCMSamwm

,

,

amtextile : t

SAn : -

SSemi : -

SCMtextile : 1-

-

20%

80% 1989 1990

/

1979

1980

 18  1980 2004

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

t 865 803 859 800 892 929 954 1,053 1,157 1,229 1,113

t 841 784 803 791 853 855 817 908 998 1,051 1,074

% 50.7 50.6 51.7 50.3 51.1 52.1 53.9 53.7 53.7 53.9 50.9

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

1,115 1,074 1,118 1,188 1,171 1,167 1,078 959 1,031 1,095 1,092 1,019 1,046 1,046

1,112 1,133 1,061 1,148 1,202 1,253 1,249 1,103 1,202 1,259 1,210 1,113 1,191 1,239

50.1 48.7 51.3 50.9 49.3 48.2 46.3 46.5 46.2 46.5 47.4 47.8 46.8 45.8

1998
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textiletextiletextile SCIaiwi

aitextile : t

SCItextile : 1-
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17

15%

85% 1979

1980

2006

 19  1977 2004 t

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

65 64 63 61 53 55 49 47 46 46 46 46 46

0 1 3 4 5 6 7 8 9 10 12 13 14

14 14 14 14 15 17 19 21 23 19 15 11 7

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

42 39 30 33 27 25 21 17 14 13 11 9 8 9 8

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

3 4 4 5 11 10 9 9 15 12 10 10 9 10 10

                                                       
1971 45
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1989 1990

/

1997 1998 9.0%

1976 1977 1979 1980

2004 2003

17

1980 1985 1981 1984 1986

1989

1976 1977 1979 1980

2004 2003

iv

woodSemiwoodSemiwood

woodAnwoodAnwood
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SAn : -

SSemi : -

SCMwood : 1- -

45%

55% 1989 1990
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1979

1980

woodwoodwood SCIaiwi

aiwood : t

SCIwood : 1- -

17

45%

55%

1989

5

1979

1980

 20  1977 2004 t

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

402 394 386 378 324 334 301 284 275 268 269 269 264

0 8 16 24 28 37 41 46 52 58 67 75 83

266 266 266 266 308 349 391 433 475 442 409 376 342

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

254 160 122 128 106 96 90 79 64 51 42 30 24 26 26

88 61 52 60 54 54 54 52 49 44 35 35 30 32 32

309 582 562 527 435 326 219 187 160 143 143 140 130 113 113

1989 1990

/

1976 1977 1979 1980

2004 2003

17

1980 1985

1981 1984 1986 1989

1976 1977 1979 1980

2004 2003
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v
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t

SCsawage,k : k

1- -

1-

1995

1984

1985

 21  1980 2004 t

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

323 323 323 323 323 323 267 260 281 280 277 273

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

268 255 257 235 202 169 166 188 145 93 85 89 81
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85%

1-0.85 15

70% 1-0.7 30

 22  1977 2004 t

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

47 50 51 47 46 45 45 43 43 43 42 42 41

0 1 2 3 4 5 6 7 8 9 10 12 13

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

39 39 37 36 35 34 33 31 29 28 27 22 22 21 21

14 15 16 17 18 19 20 21 23 24 23 25 27 25 25

1999 2003

,

1998

2000

1976 1977 1979 1980

2004 2003

vii

kkwaterwater Laiwi ,

wiwater : t

aiwater,k : k t

Lk : k -

5,001

2002

5

2002 23%

 23  1980 2004 t

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

132 161 181 195 171 237 166 225 237 212 199 190
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1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

192 172 167 166 150 148 123 127 146 132 99 70 71

1979 1980

viii

1989

1990 1988

1989

2003

1999 2002

2003 1998

2005

1999

1998 1998

77.0 23.0%

 24  

0.77

0.23
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 25  t

1990 1991 1992 1993 1994 1995 1996 1997 

390 348 306 263 221 179 137 119

168 150 132 114 96 77 59 51

1998 1999 2000 2001 2002 2003 2004  

105 80 96 68 65 35 24 

45 34 37 59 54 40 30 

1999 2002 2003

1998

2005

1990 1998 1999 1990 1998

1989 1990

60%

 26  t

1989 1990 1991 1992 1993 1994 1995 1996 

250 220 191 161 131 55 83 47

150 132 114 96 79 33 50 28

1997 1998 1999 2000 2001 2002 2003 2004 

114 65 21 19 19 15 48 34

69 39 13 11 11 9 29 20

1990 1992

1989 1993

1988 1989

1998

2004

57.0

43.0%
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 27  

0.57

0.43

 28  t

1990 1991 1992 1993 1994 1995 1996 1997 

3,188 2,950 2,711 2,473 2,235 1,996 1,758 1,655

45 42 38 35 32 28 25 23

1998 1999 2000 2001 2002 2003 2004  

1,552 1,458 1,254 993 785 659 645 

22 21 21 20 35 23 13 

1999 2002 2003

1998

2005

1989 1990

ix

tlivestocktlivestockdlivestockdlivestocklivestock SCaiSCaiwi ,,,,

wilivestock : t

ailivestock,d : t

ailivestock,t : t

SClivestock,d : 1- -

SClivestock,t : 1-

-

1997

5

1979 1980
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2002

16.9%

70% 1-0.7 30

 29  1980 2004 t

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

488 411 333 256 179 101 130 159 188 217 245 240

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

234 228 222 217 211 205 199 91 202 199 278 324 324

1998 2003

,

1980 1985 1990

1979 1980

2004 2003

2

LFG

18 1992 3 7 7

36

2006

IPCC 3.7

 30  

MAT Mean annual temperature 20 2001

MAP Mean annual precipitation 1,700mm 17

PET Potential evapotranspiration 600mm 17

2006 IPCC table3.3 Boreal and Temperate WET

=3.7

 31  

 3  4 3 6

 7  12 10 14

 7  12 10 14

 36  23 17 35

3.7
3.7 3 6

                                                       
-2 p84
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LFG

18 1992

c

 32  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997

448 436 435 434 431 419 413 411

70 78 85 87 91 92 92 91

1,129 1,107 1,094 1,059 1,032 993 955 915

117 133 149 160 173 182 191 198

67 65 63 60 58 56 54 52

6 7 8 8 9 9 10 10

335 339 347 353 359 362 364 363

9 11 12 13 14 14 15 16

297 293 290 286 281 277 270 258

--- --- --- --- --- --- --- --- 

43 43 42 41 40 39 38 38

8 9 10 11 12 13 14 15

192 193 193 193 189 185 182 177

--- --- --- --- --- --- --- --- 

363 360 351 337 318 292 269 242

--- --- --- --- --- --- --- --- 

251 250 249 246 243 240 236 231

--- --- --- --- --- --- --- --- 

1998 1999 2000 2001 2002 2003 2004

389 374 358 328 301 277 256 

89 86 86 85 85 82 79 

873 830 785 746 704 661 620 

202 206 210 214 219 220 220 

49 48 45 43 41 39 37 

10 10 10 10 10 10 10 

361 358 355 352 348 345 341 

17 17 18 18 18 19 19 

243 230 223 210 190 172 158 

--- --- --- --- --- --- --- 

37 35 34 33 31 29 28 

16 17 18 19 20 21 22 

172 163 157 155 151 143 130 

--- --- --- --- --- --- --- 

226 205 182 163 151 142 133 

--- --- --- --- --- --- --- 

227 222 200 200 200 213 232 

389 374 358 328 301 277 256 

                                                       
18 1 2006
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d

 33  

13 17

 2006 8

1990 2003

 34  

8 16

 2006 4

1996 2004

 35  

13 17

 2006 8

1998 2003

 36  

2 16

 2006 4

1990 2004

 37  

15 16

 2006 3

1998 2004
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 38  

 2006 1

1989 2004

e

2006 IPCC

1998

                                                       
1977 25

1997 269



6A1 CH4 

32

CH4

CH4

CH4 CH4

CH4

CH4

CH4

 39  CH4 tCH4

1990 1991 1992 1993 1994 1995 1996 1997 

CH4 1.8 1.6 1.2 1.3 0.8 0.6 1.0 0.5

1998 1999 2000 2001 2002 2003 2004  

CH4 0.9 1.1 0.7 0.6 0.6 0.5 0.5 

CH4 25% CH4 37.2

MJ/m3 NEDO CH4

CH4

CH4

CH4 CH4

CH4

CH4 2006 IPCC

0
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 40  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997

1,361 1,327 1,322 1,320 1,310 1,275 1,256 1,251

106 118 129 132 139 140 140 139

3,233 3,170 3,130 3,031 2,953 2,844 2,735 2,620

167 190 213 229 247 260 273 284

211 204 198 190 183 177 170 163

10 11 12 13 14 15 15 16

1,058 1,072 1,096 1,117 1,135 1,146 1,150 1,146

15 17 19 20 22 23 24 25

830 821 812 802 787 776 756 724

--- --- --- --- --- --- --- --- 

121 119 117 115 113 110 108 105

11 12 14 15 17 18 19 21

101 102 101 101 99 97 96 93

--- --- --- --- --- --- --- --- 

1,143 1,134 1,105 1,060 1,002 918 846 763

--- --- --- --- --- --- --- --- 

704 701 696 689 681 671 660 648

--- --- --- --- --- --- --- --- 

CH4  -27 -18 -12 -22 -11 -18 -19 -21

 9,046 8,981 8,954 8,811 8,690 8,451 8,229 7,977

1998 1999 2000 2001 2002 2003 2004

1,183 1,137 1,089 998 915 843 779 

135 131 130 129 130 125 120 

2,500 2,375 2,248 2,134 2,015 1,892 1,776 

289 295 301 306 313 314 315 

155 149 143 136 129 122 116 

16 16 16 16 16 16 16 

1,140 1,132 1,122 1,112 1,101 1,089 1,077 

26 27 28 29 29 29 30 

681 645 625 588 532 482 443 

--- --- --- --- --- --- --- 

102 99 95 92 87 82 78 

22 24 26 27 28 30 31 

90 86 83 82 80 75 68 

--- --- --- --- --- --- --- 

710 647 574 514 475 447 420 

--- --- --- --- --- --- --- 

636 622 560 561 561 597 650 

--- --- --- --- --- --- --- 

CH4  -19 -22 -15 -14 -13 -10 -10 

 7,668 7,363 7,024 6,709 6,397 6,134 5,908 

CH4
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2005

2006

CH4

2005

2006

CH4

CH4

CH4 CH4

N2O NH4

a

1

CH4

2222

, FMCFDOCfDOCEF UUUUU
jiji

UEFi,j : -

UDOCi : i -

UDOCf : -

UMCFj : j -

UF : CH4 -

2

i

1990 2004

95
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 41  

- -

66 0.0232 0.434 1.3

1990 2004

95

 42  

- -

66 0.0201 0.409 1.2

1990 2004

iEF

iA A

EF

      
A

AEF

A

AEF
EF

ii

i

ii

EF
2

EF iEF
2

iEF

iA 2

iA

2

EF

      2

2

2

2

2

2

2

2

2

2

2

iiii A

i

EF

i

A

i

EF

i

EF
A

EFEF

A

A

A

EF

EF

EF

2

EF EF EFU

      
EF

U EF

EF

96.1

2.3%
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20.0%

1.8%

 43  

% t

44.1 2.3 12,705 20.0 

50.9 2.3 1,775 20.0 

49.5 2.3 264 20.0 

44.1 2.3 158 20.0 

44.4 2.3 434 20.0 

44.4 2.3 736 20.0 

44.4 2.3 240 20.0 

2.3%

1990 2004

95

 44  

- -

65 0.0427 0.452 2.3

12.5

 45  

45% 

35% 

 46  %

40.0 45.0 35.0 12.5
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 47  

45% 

35% 

 48  %

40.0 45.0 35.0 12.5

100.0%

 49  

60% 

35% 

 50  %

45.0 60.0 35.0 33.3

2006 IPCC DOC Degradable Organic 

Carbon 20.0%

ii
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 51  

70% 

 30% 

 52  %

50.0 70.0 30.0 40.0

iii

2006 IPCC

 53  %

10.0

20.0

2006 IPCC

iv CH4

CH4

CH4

 54  CH4

55% 

45% 

 55  CH4 %

CH4 50.0 55.0 45.0 10.0

v
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 56  %

CH4

1.3 40.0 10.0 10.0 42.4

1.3 40.0 20.0 10.0 45.8

1.2 40.0 10.0 10.0 42.4

1.2 40.0 20.0 10.0 45.8

1.8 40.0 10.0 10.0 42.5

1.8 40.0 20.0 10.0 45.9

2.3 40.0 10.0 10.0 42.5

2.3 40.0 20.0 10.0 45.9

12.5 40.0 10.0 10.0 44.2

12.5 40.0 10.0 10.0 44.2

12.5 40.0 20.0 10.0 47.5

100.0 40.0 10.0 10.0 108.6

33.3 40.0 10.0 10.0 54.0

20.0 40.0 10.0 10.0 46.9

3

b

1

jiiji

jiwijiRW

W

DWA

wRW

wURWUU
U

UUU

jiiji

ji

ijiji

,,

2

,

2

,

22

22

,,

,

,,

UAi,j : -

UWi,j : j i

-

UW’i,j : j

i -

W’i,j : j

i t

Uwi,j : j i

-

wi,j : j i
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t

UDi : i -

URi : i -

Ri : i - =1-

iSemii

ii

Ani

wmw

iAni

iwiAniwm

w

UU

wiwm

wiUwmU
U

,

,

,

22

,

Uwi,An : i

-

Uwi,Semi : i

-

Uwmi : i -

Uwii : i -

wmi,An : i

t

wii : i t

2

i

22

22

iii

iii

SCiaiwi

SCmamwm

UUU

UUU

Uami : i -

Uaii : i -

USCmi : i -

USCii : i -
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10.0%

100.0

10.0%

10.0%

40.0%

 57  %

10.0 

100.0 

10.0 

100.0 

10.0 

100.0 

10.0 

100.0 

10.0 

10.0 

10.0 

40.0 

100.0 
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 58  %

25.0 40.0 10.0 60.0 

25.0 40.0 10.0 60.0 

80.0 90.0 60.0 25.0 

85.0 90.0 70.0 17.6 

80.0 95.0 75.0 18.8 

85.0 95.0 85.0 11.8 

55.0 60.0 35.0 36.4 

55.0 60.0 35.0 36.4 

  10.0 

30.0 20.0 40.0 33.3 

  10.0 

  10.0 

16.9 10.0 30.0 77.5 

 59  %

10.0 60.0 60.8 

100.0 60.0 116.6 

10.0 25.0 26.9 

100.0 17.6 101.5 

10.0 18.8 21.3 

100.0 11.8 100.7 

10.0 36.4 37.7 

100.0 36.4 106.4 

10.0 10.0 14.1 

10.0 33.3 34.8 

10.0 10.0 14.1 

40.0 10.0 41.2 

100.0 77.5 126.5 

ii

2006 IPCC
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 60  

%

3.0 0.794 4.0 0.841 5.9 

7.0 0.906 12.0 0.944 4.2 

7.0 0.906 12.0 0.944 4.2 

36.0 0.981 23.0 0.970 1.1 

3.7 0.831  5.9 

iii

1-

 61

% %

0.794 0.206 5.9 22.9 

0.906 0.094 4.2 40.5 

0.906 0.094 4.2 40.5 

0.981 0.019 1.1 55.7 

0.831 0.169 5.9 29.3 

iv

2004

 62  2004 %

33.5

31.2

42.6

41.8

42.8

41.7

56.6

56.3

31.7

32.4

32.5

31.4

33.2

52.4

3
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c CH4

CH4

d CH4

CH4 2006 IPCC

0 CH4 0

CH4 CH4

e

22

, ,, jiji AEFji UUU

Ui,j : -

UEFi,j : -

UAi,j : -

i : 

j : 

 63  %

42.4 33.5 54.1 

45.8 31.2 55.5 

42.4 42.6 60.1 

45.8 41.8 62.0 

42.5 42.8 60.3 

45.9 41.7 62.0 

42.5 56.6 70.8 

45.9 56.3 72.6 

44.2 31.7 54.4 

44.2 32.4 54.8 

47.5 32.5 57.6 

108.6 31.4 113.1 

54.0 33.2 63.3 

46.9 52.4 70.3 

25.6 
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CH4
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6A3 CH4

1996 IPCC Managed solid waste disposal sites

CH4 6A3

1996 IPCC

These must have controlled placement of waste (i.e., waste directed to specific deposition areas and a degree of 

control of scavenging and a degree of control of fires) and will include at least one of the following: 

cover material; 

mechanical compacting; or 

levelling of the waste. 

a

CH4

2003

3 t CH4

b

6A1 CH4 2006 IPCC

Tier 3 FOD

c

6A1 CH4 FOD CH4

OXAEFE 1

E : CH4 kgCH4

EF : kgCH4/t

A : 

t

OX : CH4 -

CH4 CH4

d



6A3 CH4 

47

a

1t CH4 kg

b

6A1 CH4

CH4

1612/1000FMCFDOCfDOCEF

DOC : -

DOCf : -

MCF : -

F : CH4 -

1 CH4

CH4

6A1 CH4

2

1.0

c

 64  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

151 151 151 151 151 151 151 151

1998 1999 2000 2001 2002 2003 2004  

151 151 151 151 151 151 151 

d

6A1 CH4

e

6A1 CH4

a

t

b

6A1 CH4 2006 IPCC 3.4
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3.5

DTWTwTW

DTWA

11

1

T : -

W(T) : T t

w(T) : T t

D : -

1

6A1 CH4 55%

2002

2002

2002 2002

2001

2002 2003

2002

 65  t

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

1990 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 

1991 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8

1992 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1993 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1994 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1995 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1996 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1997 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1998 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

1999 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

2000 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

2001 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

2002 2.1 0.0 0.0 0.6 3.2 0.3 12.6 5.9 0.8 12.6 48.8 21.8 10.0

2003 2.1 0.0 0.0 0.5 3.2 0.3 12.6 5.9 0.1 12.6 48.8 19.1 10.0

2004 1.4 0.0 0.0 0.4 2.2 0.2 8.6 4.0 0.0 8.6 30.2 13.0 7.1
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

1990      

1991      

1992      

1993 95.7     

1994 95.7 11.3    

1995 95.7 11.3 51.9   

1996 95.7 11.3 51.9 63.9   

1997 95.7 11.3 51.9 63.9 106.0   

1998 95.7 11.3 51.9 63.9 106.0 202.5   

1999 95.7 11.3 51.9 63.9 106.0 202.5 163.7   

2000 95.7 11.3 51.9 63.9 106.0 202.5 163.7 144.9   

2001 95.7 11.3 51.9 63.9 106.0 202.5 163.7 144.9 49.6  

2002 95.7 11.3 51.9 63.9 106.0 202.5 163.7 144.9 49.6 31.2 

2003 95.7 11.3 51.9 63.9 106.0 202.5 163.7 144.9 49.6 29.4 68.8

2004 95.7 7.7 34.3 43.5 72.2 185.5 163.7 51.6 32.7 21.1 60.5 39.3

2001 2002

1979 1980

2

6A1 CH4

c

 66  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

1.4 2.3 2.6 2.8 4.6 4.7 5.6 6.7

1998 1999 2000 2001 2002 2003 2004  

8.6 12.3 15.2 17.7 18.3 18.4 14.8 

d

 67  

14 16

 2005 11

2002 2004

e

2001 2002

2001
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2001

CH4

2006

IPCC 0

 68  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

4 7 8 9 14 15 18 21

1998 1999 2000 2001 2002 2003 2004  

27 39 48 56 58 58 47 

2005

NE 2006

CH4

a

1

CH4

2222

FMCFDOCfDOCEF UUUUU

UEF : -

UDOC : -

UDOCf : -

UMCF : -

UF : CH4 -
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2

i

6A1 CH4 2.3

ii

6A1 CH4 40.0

iii

2006 IPCC

10.0%

iv CH4

6A1 CH4 10.0

v

42.5

 69  %

CH4

2.3 40.0 10.0 10.0 42.5

3

b

1

wRW

wURWUU
U

UUU

wRW

W

DWA ji

2222

22

,

UA : -

UW : -

UW’ : -

W’ : t

Uw : -

w : t

UD : -
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UR : -

R : - =1-

2

i

22

SCaw UUU

Ua : -

USC : -

6A1 CH4

100.0%

6A1 CH4 36.4%

106.4%

ii

6A1 CH4 1.1%

iii

6A1 CH4 55.7%

iv

2004 66.8

3

c

22

AEF UUU

U : -

UEF : -

UA : -
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 70  %

6A3 CH4 42.5 66.8 79.1
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6A3 CH4

CH4 2006 IPCC

CRF

6A3 CH4

a

CH4

b

CH4

CH4 CH4

CH4

2006 IPCC

Tier1 CH4

c

CH4

wetwetdrydry AEFAEFE

E : CH4 kgCH4

EFdry : dry kgCH4/t

Adry : dry t

EFwet : wet kgCH4/t

Awet : wet t

d

2006

IPCC CH4

a

1t CH4 kg
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b

2006 IPCC table 4.1

c

 71  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

dry 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

wet 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

1998 1999 2000 2001 2002 2003 2004  

dry 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

wet 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

d

2006 IPCC table 4.1

e

a

t

b

dry wet

50% dry 50 wet  75

1

ii FCMA

Ai : i t

CM : t

Fi : i t

i
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ii

1998

1997 1998

 72  %

1990 1991 1992 1993 1994 1995 1996 1997

32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0

40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3

9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3

15.4 15.4 15.4 15.4 15.4 15.4 15.4 15.4

1998 1999 2000 2001 2002 2003 2004

32.0 32.5 32.9 33.3 34.3 35.4 35.4 

40.0 41.5 43.0 42.5 41.2 39.4 39.4 

3.3 3.0 2.6 2.5 2.5 2.4 2.4 

9.3 7.5 5.7 5.7 5.7 6.7 6.7 

15.4 15.6 15.8 16.0 16.3 16.1 16.1 

1997 1998

1999 1998 2000

2004 2003

 73  t

1990 1991 1992 1993 1994 1995 1996 1997

88.0 57.0 58.0 63.0 49.0 50.0 50.0 54.0

28.2 18.2 18.6 20.2 15.7 16.0 16.0 17.3

35.2 22.8 23.2 25.2 19.6 20.0 20.0 21.6

2.9 1.9 1.9 2.1 1.6 1.7 1.7 1.8

8.2 5.3 5.4 5.9 4.6 4.7 4.7 5.0

1998 1999 2000 2001 2002 2003 2004

62.5 59.9 68.5 65.5 65.7 71.3 71.3 

20.0 19.4 22.5 21.8 22.5 25.2 25.2 

25.0 24.9 29.5 27.8 27.1 28.1 28.1 

2.1 1.8 1.8 1.6 1.6 1.7 1.7 

5.8 4.5 3.9 3.7 3.7 4.8 4.8 
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2

 74  t

1990 1991 1992 1993 1994 1995 1996 1997 

103 102 105 107 106 110 115 117

1998 1999 2000 2001 2002 2003 2004  

107 113 115 137 125 116 119 

 75  

dry

wet

c

 76  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

dry 39 25 26 28 22 22 22 24

wet 138 125 129 132 126 130 135 139

1998 1999 2000 2001 2002 2003 2004  

dry 28 26 28 27 28 32 32 

wet 132 137 144 164 152 144 147 

d

 77  

2 15

 2005 11

1990 2003
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 78  

2 16

 2006 4

1990 2004

e

 79  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

dry 8 5 5 6 5 5 5 5

wet 12 10 11 11 11 11 11 12

20 16 16 17 15 16 16 17

1998 1999 2000 2001 2002 2003 2004  

dry 6 5 6 6 6 7 7 

wet 11 12 12 14 13 12 12 

17 17 18 20 19 19 19 

2005

NE 2006

CH4

4B

a

1

2006 IPCC

2

2006 IPCC
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 80  

kgCH4/t kgCH4/t kgCH4/t %

dry 10.0 20.0 3.0 100.0

wet 4.0 8.0 1.0 100.0

3

b

1

dry wet

dry wet

sludgefood

sludgesludgeAfoodfoodA

wetA

woodtextilepaper

woodwoodAtextiletextileApaperpaperA

dryA

AA

AUAU
U

AAA

AUAUAU
U

2

,

2

,

,

2

,

2

,

2

,

,

UA,dry : dry -

UA,wet : wet -

UA,paper : -

UA,textile : -

UA,wood : -

UA,food : -

UA,sludge : -

Apaper : t

Atextile : t

Awood : t

Afood : t

Asludge : t

2

i dry

10.0%
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 81  dry

t %

25.2 10.0 

1.7 10.0 

4.8 10.0 

dry 8.1

ii wet

10.0%

10.0%

 82  wet

t %

28.1 10.0 

118.6 10.0 

wet 8.3

3

c

22

AEF UUU

U : -

UEF : -

UA : -

 83  %

dry 100.0 8.1 100.3

wet 100.0 8.3 100.3

6A3 CH4  74.0
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6A3 N2O

N2O 2006 IPCC

CRF

6A3 N2O

a

N2O

b

2006

IPCC Tier1 N2O

c

N2O

wetwetdrydry AEFAEFE

E : N2O kgN2O

EFdry : dry kgN2O/t

Adry : dry

t

EFwet : wet kgN2O/t

Awet : wet

t

d

2006

IPCC

a

1t N2O kg

b

2006 IPCC table 4.1
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c

 84  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

dry 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

wet 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

1998 1999 2000 2001 2002 2003 2004  

dry 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

wet 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

d

2006 IPCC table 4.1

e

6A3 CH4

 85  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

dry 7 5 5 5 4 4 4 4

wet 13 12 12 12 12 12 13 13

20 16 17 17 16 16 17 17

1998 1999 2000 2001 2002 2003 2004  

dry 5 5 5 5 5 6 6 

wet 12 13 13 15 14 13 14 

17 18 19 20 19 19 20 

2005

NE 2006

N2O

CRF 6A3 N2O

6D N2O

a

1

2006 IPCC
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2

2006 IPCC

 86  

kgN2O/t kgN2O/t kgN2O/t %

dry 0.6 1.6 0.2 166.7

wet 0.3 0.6 0.1 100.0

3

b

6A3 CH4

 81  82

c

22

AEF UUU

U : -

UEF : -

UA : -

 87  %

dry 166.7 8.1 166.9

wet 100.0 8.3 100.3

6A3 N2O  86.3
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6B

6B1 CH4

CH4

CH4 6B1

a

CH4

b

GPG 2000 BOD

CH4 1996 IPCC

CH4 CH4

CH4

BOD CH4

CH4

c

BOD

AEFE

E : CH4 kgCH4

EF : kgCH4/kgBOD

A : kgBOD

d

CH4

a

BOD 1kg CH4 kg
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b

CH4

CH4

6B2 CH4

6B2 CH4 m
3

BOD BOD

1000/ BODMefEF

8.8×10-4/180×1000 

0.00489 kgCH4/kgBOD

ef : 6B2 CH4

kgCH4/m
3 8.8×10-4kgCH4/m

3

MBOD : mgBOD/l

6B2 CH4 CH4

BOD

2001

180mgBOD/l

c

 88  1990 2004 kgCH4/kgBOD

1990 1991 1992 1993 1994 1995 1996 1997 

0.0049 0.0049 0.0049 0.0049 0.0049 0.0049 0.0049 0.0049

1998 1999 2000 2001 2002 2003 2004  

0.0049 0.0049 0.0049 0.0049 0.0049 0.0049 0.0049 

d

6B2 CH4

e

CH4

6B2 CH4

CH4

CH4


