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 375  %

6C CH4 80.2 100.0 128.2
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6C N2O

N2O 6C

biogenic

a

N2O

6C

b

6C N2O

N2O

N2O

N2O

c

N2O

AEFE

E : N2O kgN2O

EF : kgN2O/t

A : t

d

a

1t 1t

N2O kg

b
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TJ

MJ/kg

QefEF ii

efi : 

kgN2O/TJ

Q : MJ/kg

1

0.85 kgN2O/TJ

2

6C CH4

c

 376  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

1998 1999 2000 2001 2002 2003 2004  

0.012 0.012 0.012 0.012 0.012 0.012 0.012 

d

6C CH4

e

N2O

N2O

N2O

6C CH4

 377  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2

1998 1999 2000 2001 2002 2003 2004  

5.6 6.1 7.8 5.4 5.9 9.0 9.0 
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a

N2O

N2O

 378  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.0084 0.0084 0.0084 0.0084 0.0084 0.0084 0.0084 0.0084

1998 1999 2000 2001 2002 2003 2004  

0.0084 0.0084 0.0084 0.0084 0.0084 0.0084 0.0084 

b

2005

2006

N2O

N2O

N2O

a

1

22

QefEF UUU

UEF : -

Uef : -

UQ : -

2

i
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44.9%

ii

6C CH4

 374 6.0%

iii

45.3%

3

b

6C CH4

100.0

c

22

AEF UUU

U : -

UEF : -

UA : -

 379  %

6C N2O 45.3 100.0 109.8

N2O
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6C CO2

CO2 6C plastics and other non-biogenic 

waste

a

CO2

b

6C CO2

CO2 CO2

CO2

c

AEFE

E : CO2 kgCO2

EF : kgCO2/t

A : t

d

a

1t CO2 kg

b

4412/1000BCEF

C : -

B : -
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1

ii cfmCF

mi : i -

cfi : i -

 380  1990 2004 %

1990 1991 1992 1993 1994 1995 1996 1997 

50.9 50.2 49.4 49.2 49.0 48.9 49.2 50.0

1998 1999 2000 2001 2002 2003 2004  

49.3 49.5 49.1 48.9 48.9 48.5 48.0 

i

ii Mm
1

1

ii Mm
1

1

Mi : i -

 : -

 : + +

+ -
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 381  %

1990 1991 1992 1993 1994 1995 1996 1997

8.8 8.9 9.3 9.4 9.6 9.6 9.4 9.3

2.7 2.6 2.2 2.0 1.9 1.8 1.7 1.6

1.8 1.9 1.9 2.0 1.9 1.8 1.9 1.8

0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1

23.6 22.9 22.5 22.1 21.9 21.8 22.1 22.8

26.3 27.0 27.5 27.7 27.9 28.0 27.9 27.2

4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7

5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9

26.2 26.0 25.9 26.1 26.2 26.3 26.4 26.6

1998 1999 2000 2001 2002 2003 2004

9.8 9.7 9.8 9.8 9.7 9.9 10.3 

1.3 1.1 1.1 1.1 1.1 1.0 1.0 

1.9 1.8 1.9 2.0 2.0 2.1 2.1 

0.1 0.0 0.0 0.1 0.1 0.1 0.1 

22.6 23.2 22.5 22.4 22.5 22.1 21.9 

27.5 27.4 27.8 27.9 28.0 28.2 28.3 

4.7 4.7 4.7 4.7 4.7 4.7 4.7 

5.9 5.9 5.9 5.9 5.9 5.9 5.9 

26.3 26.1 26.2 26.1 26.1 26.0 25.7 

2006 1990 2003

0.41%

titi

iti

WRD

RD

,

,

Di,t : i t 10
6
km

Ri : i g/km

Wt : t t

t : 1990 2003
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 382  10
6
km

1990 1991 1992 1993 1994 1995 1996

15,281 20,726 25,627 29,674 33,946 39,386 45,143 

350,317 366,289 380,102 383,356 391,599 407,001 418,980 

7,112 7,185 7,068 6,934 6,807 6,768 6,706 

85,336 85,470 86,309 85,579 84,258 84,534 82,438 

92,409 93,837 91,890 90,568 86,870 87,924 86,407 

66,881 71,946 73,455 73,066 75,683 78,446 81,035 

11,246 11,852 13,760 14,576 15,173 16,224 17,055 

1997 1998 1999 2000 2001 2002 2003

49,611 54,862 62,982 70,055 77,577 84,074 90,986 

425,988 427,689 438,550 438,204 448,845 445,134 438,730 

6,641 6,520 6,601 6,619 6,762 6,653 6,662 

79,669 77,242 75,789 74,914 73,425 72,360 73,623 

84,386 82,564 81,414 82,209 81,229 79,243 78,072 

80,861 79,197 80,628 83,024 82,695 82,127 83,613 

17,223 17,980 19,093 20,699 20,287 21,238 21,692 

2006 1990 2003

U.S. EPA Mobile 6 tire wear emission factor

0.002 g/mile/wheel

 383  

wheel g/km

4 0.005 

4 0.005 

6 0.007 

4 0.005 

4 0.005 

6 0.007 

6 0.007 

U.S. EPA Mobile 6 0.002 g/mile/wheel

km

ii

 384

                                                       
1997

U.S.EPA
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 384  

0.0 

63.7 6 66

62.5 

0.0 

89.0 

SBR BR IR

IIR

2005 1 3

SBR

20 IIR 2%

0.0 

0.0 

16.1 

2005

2006

2002

13

1999

100.0 

2

6C CO2 GPG 2000

99.5

c

 385  1990 2004 kgCO2/t

1990 1991 1992 1993 1994 1995 1996 1997 

1,858 1,830 1,804 1,796 1,786 1,785 1,796 1,823

1998 1999 2000 2001 2002 2003 2004  

1,799 1,807 1,790 1,785 1,785 1,770 1,753 

d

 386  

 2005

 2005 6

1990 2004
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 387  

2 15

1990 2003

1999

U.S. EPA, DRAFT USER’S GUIDE TO PART5 : A PROGRAM FOR CALCULATING PARTICLE 

EMISSIONS FROM MOTOR VEHICLES, (1995) 

e

 381  

U.S. EPA

3.3

a

t

b

WTA

T : t

W : 1- -

6C
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 388

Fact Book 2000

5.0

 388  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997

111 151 169 222 248 275 276 272

119 109 110 109 118 126 123 118

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

67 67 53 45 36 37 38 43

0 0 9 9 21 32 44 44

0 0 25 26 29 26 28 27

0 0 0 0 0 0 0 8

297 327 366 411 452 496 509 512

1998 1999 2000 2001 2002 2003 2004

271 297 361 316 284 240 213

108 91 75 70 66 23 15

0 43 57 90 55 48 52

0 0 0 0 0 0 8

32 34 30 30 26 20 11 

40 40 39 55 56 42 30

37 32 42 70 86 70 130

7 9 7 6 6 8 9

495 546 611 637 579 451 468

CO2

2004

c

 389  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

282 311 348 390 429 471 484 486

1998 1999 2000 2001 2002 2003 2004  

470 519 580 605 550 428 445 

d

 390  

 2005

 2005 6

1990 2004
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e

 391  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

524 569 627 701 767 841 868 887

1998 1999 2000 2001 2002 2003 2004  

846 937 1,039 1,080 982 758 779 

2005

2006

CO2

a

1

22

BCEF UUU

UEF : -

UC : -

UB : -

2

i

6C CO2

1.6%

ii

6C CO2 4.5%

iii

4.8%
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3

b

1

22

SCTA UUU

UA : -

UT : -

USC : -

2

i

10.0%

ii

Fact Book 2000

10.5%

 392  

100

85% 
IPCC

SCSCSCU DSC /

= 0.95-0.85 /0.95 

=0.105

SC : -

SCD : 

-

iii

14.5%

3
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c

22

AEF UUU

U : -

UEF : -

UA : -

 393  %

6C CO2 4.8 14.5 15.3
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6C CH4

CH4 6C plastics and other 

non-biogenic waste

a

CH4

CH4

1

CH4

CH4

2

CH4

CH4

3

CH4

CH4

4

CH4

CH4

CH4

5

CH4

CH4

CH4

                                                       
2000
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b

6C CH4

c

ii AEFE

E : CH4 kgCH4

EFi : i kgCH4/t

Ai : i t

d

a

1t CH4 kg

b

CH4

TJ

MJ/kg

15

20.9 MJ/kg

1000/QefEF ii

efi : kgCH4/TJ

Q : MJ/kg

1

CH4
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2

CH4

3

CH4

MJ/kg

4

RG RL RS

1

1000/

SLG

LLGGg

RRR

QRefRefEF

EFg : kgCH4/t

efG : kgCH4/TJ

efL : kgCH4/TJ

RG : -

RL : -

RS : -

Q : MJ/kg

 394  

0.22

0.43

0.36
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c

 395  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27

0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027

0.0048 0.0048 0.0048 0.0048 0.0048 0.0048 0.0048 0.0048

0.0085 0.0085 0.0085 0.0085 0.0085 0.0085 0.0085 0.0085

1998 1999 2000 2001 2002 2003 2004  

0.27 0.27 0.27 0.27 0.27 0.27 0.27 

0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 0.0027 

0.0048 0.0048 0.0048 0.0048 0.0048 0.0048 0.0048 

0.0085 0.0085 0.0085 0.0085 0.0085 0.0085 0.0085 

d

15

e

CH4

a

t

b

6C CO2

1

2

3

4
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c

 396  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

111 151 169 222 248 275 276 272

119 109 144 144 168 184 195 197

67 67 53 45 36 37 38 43

0 0 0 0 0 0 0 0

297 327 366 411 452 496 509 512

1998 1999 2000 2001 2002 2003 2004  

271 297 361 316 284 240 213 

192 172 163 201 214 143 184 

32 34 30 30 26 20 11 

0 0 0 0 0 0 8 

495 503 554 547 524 403 416 

d

6C CO2

e

 397  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

0.64 0.87 0.97 1.3 1.4 1.6 1.6 1.6

0.0068 0.0063 0.0083 0.0083 0.0097 0.0106 0.0112 0.0113

0.0068 0.0068 0.0054 0.0046 0.0036 0.0037 0.0038 0.0044

0 0 0 0 0 0 0 0

0.65 0.88 0.98 1.3 1.4 1.6 1.6 1.6

1998 1999 2000 2001 2002 2003 2004  

1.6 1.7 2.1 1.8 1.6 1.4 1.2 

0.0110 0.0099 0.0094 0.0115 0.0123 0.0082 0.0106 

0.0032 0.0034 0.0030 0.0030 0.0026 0.0020 0.0011 

0 0 0 0 0 0 0.0014 

1.6 1.7 2.1 1.8 1.6 1.4 1.2 

a

CH4

CH4
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 398  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

-0.0094 -0.0094 -0.0094 -0.0094 -0.0094 -0.0094 -0.0094 -0.0094

-0.0060 -0.0060 -0.0060 -0.0060 -0.0060 -0.0060 -0.0060 -0.0060

-0.0024 -0.0024 -0.0024 -0.0024 -0.0024 -0.0024 -0.0024 -0.0024

1998 1999 2000 2001 2002 2003 2004  

0.25 0.25 0.25 0.25 0.25 0.25 0.25 

-0.0094 -0.0094 -0.0094 -0.0094 -0.0094 -0.0094 -0.0094 

-0.0060 -0.0060 -0.0060 -0.0060 -0.0060 -0.0060 -0.0060 

-0.0024 -0.0024 -0.0024 -0.0024 -0.0024 -0.0024 -0.0024 

b

2005

2006

CH4

a

1

22

,, QiefiEF UUU

UEF,i : i -

Uef,i : i -

UQ : -

2

i

CH4

 399  CH4

91.6

49.4

77.7

45.6
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ii

15

2 3

2.9%

 400  

MJ/kg MJ/kg MJ/kg %

20.9 21.5 20.5 2.9 

iii

91.7%

49.5% 77.7% 45.7%

3

b

1

2

10.0%

3

c

22

AEF UUU

U : -

UEF : -

UA : -
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 401  %

91.7 10.0 92.2

49.5 10.0 50.5

77.7 10.0 78.4

45.7 10.0 46.8

6C CH4  91.3

CH4
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6C N2O

N2O 6C plastics and other 

non-biogenic waste

a

N2O

N2O 6C CH4

b

6C N2O GPG 2000

N2O

c

ii AEFE

E : N2O kgN2O

EFi : i kgN2O/t

Ai : i t

d

a

1t N2O

b

N2O

TJ

MJ/kg
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15

20.9 MJ/kg

1000/QefEF ii

efi : kgN2O/TJ

Q : MJ/kg

1

N2O

2

N2O

3

N2O

MJ/kg

4

RG RL RS

1

1000/

SLG

LLGGg

RRR

QRefRefEF

EFg : kgN2O/t

efG : kgN2O/TJ

efL : kgN2O/TJ

RG : -
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RL : -

RS : -

Q : MJ/kg

 394

c

 402  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.024

0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035

0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

1998 1999 2000 2001 2002 2003 2004  

0.024 0.024 0.024 0.024 0.024 0.024 0.024 

0.018 0.018 0.018 0.018 0.018 0.018 0.018 

0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

0.016 0.016 0.016 0.016 0.016 0.016 0.016 

d

15

e

N2O

N2O

N2O

N2O

6C CH4

 403  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

0.83 1.1 1.3 1.7 1.8 2.0 2.1 2.0

0.65 0.60 0.79 0.79 0.92 1.01 1.07 1.08

0.073 0.073 0.058 0.049 0.039 0.041 0.042 0.047

0 0 0 0 0 0 0 0

1.6 1.8 2.1 2.5 2.8 3.1 3.2 3.2
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1998 1999 2000 2001 2002 2003 2004  

2.0 2.2 2.7 2.3 2.1 1.8 1.6 

1.06 0.95 0.90 1.11 1.18 0.79 1.01 

0.035 0.037 0.033 0.033 0.029 0.022 0.012 

0 0 0 0 0 0 0.041

3.1 3.2 3.6 3.5 3.3 2.6 2.6 

a

N2O

N2O

 404  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012

-0.0016 -0.0016 -0.0016 -0.0016 -0.0016 -0.0016 -0.0016 -0.0016

0.0089 0.0089 0.0089 0.0089 0.0089 0.0089 0.0089 0.0089

1998 1999 2000 2001 2002 2003 2004  

0.014 0.014 0.014 0.014 0.014 0.014 0.014 

0.012 0.012 0.012 0.012 0.012 0.012 0.012 

-0.0016 -0.0016 -0.0016 -0.0016 -0.0016 -0.0016 -0.0016 

0.0089 0.0089 0.0089 0.0089 0.0089 0.0089 0.0089 

b

2005

2006

N2O

a

1

22

,, QiefiEF UUU

UEF,i : i -

Uef,i : i -

UQ : -
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2

i

N2O

 405  N2O

29.5

44.9

53.2

37.8

ii

6C CH4

 400 6.0%

iii

29.7%

45.0% 53.3% 37.9%

3

b

6C CH4

10.0

c

22

AEF UUU

U : -

UEF : -

UA : -
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 406  %

29.7 10.0 31.3

45.0 10.0 46.1

53.3 10.0 54.2

37.9 10.0 39.2

6C N2O  25.7

N2O

N2O
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RDF RPF 6C CO2

RDF RPF

RDF RPF

CO2 6C plastics and other non-biogenic waste

a

RDF RPF CO2 RDF Refuse Derived 

Fuel

RPF Refuse Paper and Plastic Fuel

b

6C CO2

c

RDF RPF RDF RPF

RDF RPF

RPFRPFRDFRDF AEFAEFE

E : RDF RPF CO2 kgCO2

EFRDF : RDF kgCO2/t

ARDF : RDF t

EFRPF : RPF kgCO2/t

ARPF : RPF t

d

a

RDF RPF 1t CO2 kg
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b

1  RDF

RDF RDF

RDF RDF

4412/1000 RDFRDFRDF BCPEF

1000×0.296×0.762×0.99/12×44 

820 kgCO2/t

PRDF : RDF -

C : -

BRDF : RDF RDF -

i RDF

RDF RDF

RDF

15 12

 407

6A1 CH4 6C

CO2  408

 407  RDF %

30.0 64.4 

47.2
25.8 

33.3 63.6 

48.5
54.8 44.3 

23.7 55.3 

39.5
12.1 

13.1 32.5 

22.8
24.6 24.7 

0.6 8.3 

4.5
7.2 

1.2 9.9 

5.6
1.6 4.7 

4.7 19.4 

12.1
50.3 

7.6 36.8 

22.2
7.7 23.1 

0 0.6 

0.3
3.4 

0.6 3.3 

2.0
6.5 3.1 

15 12

100%
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 408  RDF

53.2 
6A1 CH4

20% 80%

29.6 
6C CO2

20% 80

3.9 
6A1 CH4

45% 55

8.7 
6A1 CH4

75% 25%

4.7 100%

 407 100%

ii

RDF

6C

CO2  191

iii RDF

RDF RDF

6C CO2 GPG 2000 99

2  RPF

RPF

RPF

i RPF

RPF

RPF RPF

4412/1000 ,, RPFcoalRPFcoalRPF BCPEF

      =1000 0.528 0.737 0.995/12 44

      =1419 kgCO2/t

4412/1000 ,, RPFcokeRPFcokeRPF BCPEF

      =1000 0.910 0.737 0.995/12 44

      =2445 kgCO2/t

                                                       
 RPF 2004 3 RPF
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EFRPF,coal : RPF kgCO2/t

EFRPF,coke : RPF kgCO2/t

PRPF,coal : RPF -

PRPF,coke : RPF -

C : -

BRPF : RPF RPF -

RPF

RPF RPF

RPF

RPF  409

 409  RPF %

50 90 

50 10 

RPF

 410  RPF

52.8 91.0 
RPF

95%

47.2 9.0 
6A1 CH4

15% 85

 409

RPF C-RPF 40 8 2004

RPF

6C CO2

70%  410

RPF 95%

73.7%

RPF RPF

RPF RPF

6C CO2 GPG 2000

99.5

ii RPF

RPF
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cokecokeRPFcoalcoalRPFavRPF PEFPEFEF ,,,

     =1419 0.797+2445 0.203

     =1627 kgCO2/t

EFRPF,av : RPF

kgCO2/t

Pcoal : RPF -

Pcoke : RPF -

RPF

RPF

RPF

RPF RPF

RPF

RPF RPF

3.0% 1.0% 97% 99

 411  RPF %

RPF 80.0 79.7 RPF 97

RPF 20.0 20.3 RPF 99

RPF

c

 412  1990 2004 kgCO2/t

1990 1991 1992 1993 1994 1995 1996 1997

RDF 775 777 780 788 788 789 792 795

RPF 1,419 1,419 1,419 1,419 1,419 1,419 1,419 1,419

RPF 2,445 2,445 2,445 2,445 2,445 2,445 2,445 2,445

RPF 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627

1998 1999 2000 2001 2002 2003 2004

RDF 799 801 799 806 810 809 820 

RPF 1,419 1,419 1,419 1,419 1,419 1,419 1,419 

RPF 2,445 2,445 2,445 2,445 2,445 2,445 2,445 

RPF 1,627 1,627 1,627 1,627 1,627 1,627 1,627 
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d

 413  RPF

RPF

RPF

e

RDF 15

12 4

RPF RPF

a

RDF RPF t

b

1  RDF

RDF

RDF

RDF RDF

RDF

RDF RDF

RDFRDFRDF SCaA

aRDF : RDF t

SCRDF : RDF 1- -

i RDF

RDF

1997

RDF 1992

1990 1994
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1993

1990 1992

 414  RDF

1990 1991 1992 1993 1994 1995 1996 1997

t/ 246 246 246 246 246 307 363 576

RDF t 34 34 34 34 34 39 44 62

1998 1999 2000 2001 2002 2003 2004

t/ 936 1,310 1,513 1,768 2,764 3,058 3,058 

RDF t 79 129 148 175 242 327 327 

RDF

1997 RDF

1990 3 200t/

27t/ 21t/ 1994

248 t/ 1993

1990 1992 1993

2004 2003

ii RDF

RDF 1- RDF

15 12 RDF

RDF

 415  RDF %

5.6 8.4 
2.3 2.9 

2.6

15 12

5.5% 94.5%

2  RPF

RPF RPF

RPF RPF

RPF

RPF

i

RPF

RPF
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 416  RPF t

1990 1991 1992 1993 1994 1995 1996 1997 

0 0 0 5.0 6.9 7.9 6.2 6.6

1998 1999 2000 2001 2002 2003 2004  

6.0 9.4 24.3 62.8 98.6 166.5 283.7 

ii

RPF

RPF RPF

 417

 417  RPF %

RPF 80.0 3.0 

RPF 20.0 1.0 

RPF

RPF 2.6 97.4

 418  RPF t

1990 1991 1992 1993 1994 1995 1996 1997 

RPF 0 0 0 0 0 0 0 0

RPF 0 0 0 0 0 0 0 0

1998 1999 2000 2001 2002 2003 2004  

RPF 0 0 0.2 0.5 3.7 5.2 5.0 

RPF 0 0 0.2 0.5 3.6 5.1 4.9 

RPF

RPF  417

c

 419  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 32 32 32 32 32 37 41 58

RPF 0 0 0 5 7 8 6 7

RPF 0 0 0 0 0 0 0 0

1998 1999 2000 2001 2002 2003 2004  

RDF 75 122 140 166 229 309 309 

RPF 6 9 24 63 99 166 284 

RPF 0 0 0 0 4 5 5 
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d

 420  RDF

1997 2003

.xls

 421  RPF

2004

RPF

 422  RPF

2004

RPF

e

RDF RDF RDF

RDF

RDF

RPF RPF

 423  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 25 25 25 25 25 29 33 46

RPF 0 0 0 7 10 11 9 9

RPF 0 0 0 0 0 0 0 0

25 25 25 32 35 40 41 56

1998 1999 2000 2001 2002 2003 2004  

RDF 60 98 112 134 185 250 253 

RPF 9 13 34 89 140 236 403 

RPF 0 0 0 1 6 8 8 

69 111 147 223 331 494 664 
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2005

2006

CO2

a

1

i RDF

RDF RDF

RDF RDF

2

,

2

,

2

,, RDFBRDFCRDFPRDFEF UUUU

UEF,RDF : -

UP,RDF : RDF -

UC,RDF : -

UB,RDF : RDF RDF -

ii RPF

RPF RPF

RPF

RPF

RPF RPF

RPF RPF

2

,

2

,

2

,, RPFBRPFCRPFPRPFEF UUUU

UEF,RPF : -

UP,RPF : RPF -

UC,RPF : -

UB,RPF : RPF RPF -

2

i RDF

RDF

RDF  407

95% 42.4%
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 424  RDF

4 10.7 24.7 42.4 

6C

CO2

1.6%

RDF

RDF

6C CO2

4.0%

RDF 42.6%

ii RPF

RPF

RPF RPF

20.0%

 425  RPF

60

40

PPPU LRPFP /,

    = 0.6-0.5 /0.5 

    =0.2 

P : RPF -

PL : RPF

-

6C CO2

1.6%
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RPF

RPF

6C CO2

4.5%

RPF 20.6%

3

b

1

RDF RPF RDF

RPF

2

,

2

,,

2

,

2

,,

RPFSCRPFaRPFA

RDFSCRDFaRDFA

UUU

UUU

UA,RDF : RDF -

UA,RPF : RPF -

Ua,RDF : RDF -

Ua,RPF : RPF -

USC,RDF : RDF -

USC,RPF : RPF -

2

i RDF RPF

RDF

10.0%

RPF

RPF

10.0%

ii RDF RPF

RDF

RDF RDF

95% 3.5%
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 426  RDF

3 2.9 94.5 3.5 

RPF

RPF RPF RPF 3%

RPF 97%

100 3.1%

WWWU LW /

= 1.0-0.97 /0.97 

=0.031

W : RPF -

WL : -

iii

RDF 10.6% RPF 10.5%

3

c

22

AEF UUU

U : -

UEF : -

UA : -

 427  %

RDF 6C CO2 42.6 10.6 43.9

RPF 6C CO2 20.6 10.5 23.1

RDF
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RPF
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RDF RPF 6C CH4

RDF RPF

RDF RPF

RDF RPF CH4 6C

plastics and other non-biogenic waste

a

RDF RPF CH4

b

6C CH4

c

RDF RPF

RDF

RPF

cRPFcRPFbRPFbRPFRDFRDF AEFAEFAEFE ,,,,

E : RDF RPF CH4 kgCH4

EFRDF : RDF kgCH4/t

ARDF : RDF t

EFRPF,b : RPF kgCH4/t

ARPF,b : RPF t

EFRPF,c : RPF

kgCH4/t

ARPF,c : RPF t

d

RDF RPF
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a

RDF RPF 1t CH4 kg

b

1  RDF

RDF CH4

TJ

RDF MJ/kg

RDFRDFRDF QefEF

efRDF : 

kgCH4/TJ

QRDF : RDF MJ/kg

0.13 kgCH4/TJ

RDF 15

RDF

18.0 MJ/kg

2  RPF

RPF CH4

RDF

RPF MJ/kg

RPFcRPFcRPF

RPFbRPFbRPF

QefEF

QefEF

,,

,,

efRPF,b : 

kgCH4/TJ

efRPF,c : kgCH4/TJ

QRPF : RPF MJ/kg
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i

 428  kgCH4/TJ

0.13

13.1

ii RPF

RPF RPF

 411 RPF

RPF 6,000 kcal/kg 8,000 kcal/kg

RPF 26.8 MJ/kg

c

 429  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024

RPF 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035

RPF 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

1998 1999 2000 2001 2002 2003 2004  

RDF 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024 

RPF 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 0.0035 

RPF 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

d

RDF 15

RPF RPF

e

CH4

RDF RPF

a

RDF RPF t

b

1  RDF

RDF RPF 6C CO2 RDF
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2  RPF

RDF RPF 6C CO2 RPF

RPF

RPF

RPF  418

RDF RPF 6C

CO2 RPF 97%

c

 430  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 34 34 34 34 34 39 44 62

RPF 0 0 0 5.2 7.1 8.1 6.4 6.8

RPF 0 0 0 0 0 0 0 0

1998 1999 2000 2001 2002 2003 2004  

RDF 79 129 148 175 242 327 327 

RPF 6.2 9.7 25 65 102 172 292 

RPF 0 0 0.2 0.5 3.7 5.2 5.0 

d

RDF RPF 6C CO2

e

RDF RPF 6C CO2

 431  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003

RPF 0 0 0 0.000 0.001 0.001 0.000 0.000

RPF 0 0 0 0 0 0 0 0

0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.004

1998 1999 2000 2001 2002 2003 2004  

RDF 0.004 0.006 0.007 0.009 0.012 0.016 0.016 

RPF 0.000 0.001 0.002 0.005 0.007 0.013 0.022 

RPF 0 0 0.002 0.004 0.027 0.038 0.037 

0.004 0.007 0.011 0.017 0.046 0.067 0.075 

a

CH4

CH4
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 432  1990 2004 kgCH4/t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 -0.0081

RPF -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012

RPF 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32

1998 1999 2000 2001 2002 2003 2004  

RDF -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 -0.0081 

RPF -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 

RPF 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

b

2005

2006

CH4

a

1

RDF RPF

RDF RPF

2

,

2

,,,,

2

,

2

,,,,

RPFQiRPFefiRPFEF

RDFQiRDFefiRDFEF

UUU

UUU

UEF,RDF,i : RDF i -

UEF,RPF,i : RPF i -

Uef,RDF,i : RDF i -

Uef,RPF,i : RPF i -

UQ,RDF : RDF -

UQ,RPF : RPF -

2

i

CH4
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 433  CH4

RDF 49.4

RPF 49.4

RPF 91.6

ii

RDF 15

2 3

RPF RPF

RDF

 434  RDF RPF

MJ/kg MJ/kg MJ/kg %

RDF 18.0 18.5 17.5 2.8 

RPF 26.8 27.5 26.5 2.6 

iii

RDF 49.5% RPF

49.5 RPF 91.7%

3

b

1

RDF RPF RDF

RPF

2

RDF RPF 6C CO2 RDF

RPF 10.0%

3

c

22

AEF UUU
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U : -

UEF : -

UA : -

 435  %

RDF 49.5 10.0 50.5

RPF 49.5 10.0 50.5

RPF 91.7 10.0 92.2

6C CH4  49.1

CH4
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RDF RPF 6C N2O

RDF RPF

RDF RPF

RDF RPF N2O 6C

plastics and other non-biogenic waste

a

RDF RPF N2O

b

6C N2O GPG 2000

N2O

c

RDF RPF

RDF

RPF

cRPFcRPFbRPFbRPFRDFRDF AEFAEFAEFE ,,,,

E : RDF RPF N2O kgN2O

EFRDF : RDF kgN2O/t

ARDF : RDF t

EFRPF,b : RPF kgN2O/t

ARPF,b : RPF t

EFRPF,c : RPF

kgN2O/t

ARPF,c : RPF t

d

RDF RPF
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a

RDF RPF 1t N2O kg

b

1  RDF

RDF N2O

TJ

RDF MJ/kg

RDFRDFRDF QefEF

efRDF : 

kgN2O/TJ

QRDF : RDF MJ/kg

0.85 kgN2O/TJ

RDF RDF RPF 6C CH4

2  RPF

RPF N2O

RDF

RPF MJ/kg

RPFcRPFcRPF

RPFbRPFbRPF

QefEF

QefEF

,,

,,

efRPF,b : 

kgN2O/TJ

efRPF,c : kgN2O/TJ

QRPF : RPF MJ/kg

i

 436  kgN2O/TJ

0.85

1.1
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ii RPF

RDF RPF 6C CH4

c

 437  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

RPF 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

RPF 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031

1998 1999 2000 2001 2002 2003 2004  

RDF 0.015 0.015 0.015 0.015 0.015 0.015 0.015 

RPF 0.023 0.023 0.023 0.023 0.023 0.023 0.023 

RPF 0.031 0.031 0.031 0.031 0.031 0.031 0.031 

d

RDF RPF 6C CH4

e

N2O

RDF RPF

N2O

N2O

N2O

RDF RPF 6C CH4

 438  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 0.16 0.16 0.16 0.16 0.16 0.18 0.21 0.29

RPF 0 0 0 0.04 0.05 0.06 0.05 0.05

RPF 0 0 0 0 0 0 0 0

0.16 0.16 0.16 0.20 0.21 0.24 0.25 0.34

1998 1999 2000 2001 2002 2003 2004  

RDF 0.38 0.61 0.70 0.83 1.15 1.55 1.55 

RPF 0.04 0.07 0.18 0.46 0.72 1.21 2.06 

RPF 0 0 0.002 0.005 0.035 0.050 0.048 

0.42 0.68 0.88 1.3 1.9 2.8 3.7 
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a

N2O

N2O

 439  1990 2004 kgN2O/t

1990 1991 1992 1993 1994 1995 1996 1997 

RDF 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

RPF 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

RPF 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

1998 1999 2000 2001 2002 2003 2004  

RDF 0.010 0.010 0.010 0.010 0.010 0.010 0.010 

RPF 0.016 0.016 0.016 0.016 0.016 0.016 0.016 

RPF 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

b

2005

2006

N2O

a

1

RDF RPF

RDF RPF

2

,

2

,,,,

2

,

2

,,,,

RPFQiRPFefiRPFEF

RDFQiRDFefiRDFEF

UUU

UUU

UEF,RDF,i : RDF i -

UEF,RPF,i : RPF i -

Uef,RDF,i : RDF i -

Uef,RPF,i : RPF i -

UQ,RDF : RDF -

UQ,RPF : RPF -

2

i

N2O
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 440  N2O

RDF 44.9

RPF 44.9

RPF 29.5

ii

RDF RPF 6C CH4 RDF

RPF  434

iii

RDF 45.0% RPF

45.0 RPF 29.7%

3

b

RDF RPF 6C CH4

10.0

c

22

AEF UUU

U : -

UEF : -

UA : -

 441  %

RDF 45.0 10.0 46.1

RPF 45.0 10.0 46.1

RPF 29.7 10.0 31.3

6C N2O  32.5

N2O

N2O
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6D

6D CO2

CO2

6A 6C 6D

a

CO2

b

1996 IPCC GPG 2000

CO2

c

CO2

CO2

CO2

1

2

3
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CO2

ii AEFE

E : CO2 kgCO2

EFi : i kgCO2/t

Ai : i t

CO2 CH4 CH4

CO2

CO2

d

CO2 CO2

CO2

a

1t CO2

kg

b

4412/1000ii CEF

Ci : i -
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 442  

 C12 C12H25OH 0.77

 C12 C12H25C6H5 0.88

 C9 C9H19C6H4OH 0.82

 C2H4O 0.55

c

 443  1990 2004 kgCO2/t

1990 1991 1992 1993 1994 1995 1996 1997 

2,839 2,839 2,839 2,839 2,839 2,839 2,839 2,839

3,220 3,220 3,220 3,220 3,220 3,220 3,220 3,220

3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000

2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000

1998 1999 2000 2001 2002 2003 2004  

2,839 2,839 2,839 2,839 2,839 2,839 2,839 

3,220 3,220 3,220 3,220 3,220 3,220 3,220 

3,000 3,000 3,000 3,000 3,000 3,000 3,000 

2,000 2,000 2,000 2,000 2,000 2,000 2,000 

d

 444  

14705

 2005 1

21

e

a

t

b

iii RaA

ai : i t
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Ri : i -

1

2001 2002

 2

 2  

 2

 3

 3  
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 3 K

2002 2002

K K 1990 2001

iii PKa

Ki : i K -

Pi : i t

i

POE

 3 K 1990 2001

POE

0.25 2002

2002 POE

K

 445

50

 445  1990 2004 K

1990 1991 1992 1993 1994 1995 1996 1997

t 28,563 38,584 45,168 42,210 53,388 54,468 47,145 46,095

t 32,319 27,546 25,639 21,066 18,580 17,541 21,079 22,385

POE t 99,758 108,551 114,867 112,714 128,526 114,056 117,730 124,789

t 181,012 185,429 190,035 185,067 182,492 165,282 151,624 144,050

K 0.22 0.22 0.23 0.21 0.23 0.26 0.25 0.25

1998 1999 2000 2001 2002 2003 2004

t 42,762 41,251 39,897 38,671 35,216 33,277 33,296 

t 25,921 28,018 30,100 34,458 35,216 33,277 33,296 

POE t 125,718 138,987 135,238 130,004 161,086 168,236 175,432 

t 130,108 132,212 122,491 120,026 123,325 100,517 93,479 

K 0.27 0.26 0.27 0.29 0.25 0.25 0.25 

POE

K POE

2002 2002 POE

K

2002 2002

50%
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ii

 3 K 1990 2001

0.47 2002

2002 K

 446  1990 2004 K

1990 1991 1992 1993 1994 1995 1996 1997

t 112,226 111,832 111,565 117,430 120,126 107,692 97,736 94,208

t 306,817 295,431 302,682 269,582 272,212 216,422 191,607 171,894

K 0.37 0.38 0.37 0.44 0.44 0.50 0.51 0.55

1998 1999 2000 2001 2002 2003 2004

t 83,108 87,120 82,602 74,830 59,582 50,423 50,552 

t 171,534 173,698 170,262 136,552 128,484 108,734 109,013 

K 0.48 0.50 0.49 0.55 0.46 0.46 0.46 

K

2002 2002 K

iii

POE

 3 K 1990 2001 POE

0.18 2002

2002 POE K

 447  1990 2004 K

1990 1991 1992 1993 1994 1995 1996 1997

t 12,050 11,342 11,878 9,372 9,352 9,929 10,532 10,409

POE t 67,239 63,288 66,279 52,296 52,184 55,404 58,769 57,300

K 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

1998 1999 2000 2001 2002 2003 2004

t 8,516 8,764 8,241 6,491 5,419 4,309 4,300 

POE t 46,057 48,838 43,001 37,345 30,021 23,875 23,821 

K 0.18 0.18 0.19 0.17 0.18 0.18 0.18 

POE

K POE

2002 2002 POE K
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iv

POE POE

 3 K 1990 2001

POE POE

0.31 2002 2002 POE

POE

K

 448  1990 2004 K

1990 1991 1992 1993 1994 1995 1996 1997

t 142,244 143,799 151,064 138,801 149,850 145,339 147,605 154,726

t 181,012 185,429 190,035 185,067 182,492 165,282 151,624 144,050

POE t 99,758 108,551 114,867 112,714 128,526 114,056 117,730 124,789

POE t 67,239 63,288 66,279 52,296 52,184 55,404 58,769 57,300

t 74,571 78,025 75,378 77,722 85,270 91,730 94,254 92,649

t 55,296 56,431 55,098 56,690 60,370 58,802 64,048 60,451

K 0.30 0.29 0.30 0.29 0.29 0.30 0.30 0.32

1998 1999 2000 2001 2002 2003 2004

t 142,333 155,054 158,445 151,445 150,803 141,229 137,507 

t 130,108 132,212 122,491 120,026 123,325 100,517 93,479 

POE t 125,718 138,987 135,238 130,004 161,086 168,236 175,432 

POE t 46,057 48,838 43,001 37,345 30,021 23,875 23,821 

t 82,706 90,294 97,075 93,430 96,026 94,520 98,235 

t 47,044 50,827 52,383 75,349 72,375 65,031 49,297 

K 0.33 0.34 0.35 0.33 0.31 0.31 0.31 

K POE POE

2002 2002 POE POE

K

2

 3
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 449  

1990 1991 1992 1993 1994 1995 1996 1997 

0.94 0.94 0.94 0.94 0.94 0.95 0.94 0.95

0.94 0.94 0.94 0.95 0.96 0.97 0.96 0.98

0.84 0.83 0.84 0.86 0.85 0.89 0.87 0.89

0.93 0.93 0.93 0.96 0.96 0.98 0.98 0.99

1998 1999 2000 2001 2002 2003 2004  

0.96 0.97 0.98 0.99 0.98 0.98 0.98 

0.98 1.00 0.97 0.98 0.98 0.97 0.96 

0.90 0.89 0.90 0.91 0.91 0.89 0.89 

0.87 0.88 0.92 0.94 0.98 0.97 0.97 

+ - /

 450  

1990 1991 1992 1993 1994 1995 1996 1997 

0.90 0.90 0.90 0.91 0.91 0.93 0.91 0.92

0.94 0.94 0.94 0.94 0.94 0.95 0.94 0.95

0.84 0.83 0.84 0.86 0.85 0.89 0.87 0.89

0.88 0.87 0.88 0.89 0.88 0.91 0.89 0.91

1998 1999 2000 2001 2002 2003 2004  

0.93 0.93 0.94 0.95 0.94 0.93 0.92 

0.96 0.97 0.98 0.99 0.98 0.98 0.98 

0.90 0.89 0.90 0.91 0.91 0.89 0.89 

0.92 0.92 0.92 0.93 0.93 0.91 0.91 

POE

POE

 449

 449

POE

 449

POE

POE

 449

c

 451  1990 2004 t

1990 1991 1992 1993 1994 1995 1996 1997 

29,239 24,743 23,142 19,142 16,825 16,253 19,150 20,641

105,432 104,640 105,129 110,510 113,512 102,794 91,912 89,273

10,141 9,462 9,941 8,018 7,945 8,798 9,136 9,292

124,984 125,466 132,459 123,281 132,432 132,175 131,393 140,673

1998 1999 2000 2001 2002 2003 2004  

24,091 26,056 28,285 32,674 33,150 30,842 30,706 

79,813 84,226 80,832 73,789 58,311 49,507 49,426 

7,642 7,843 7,454 5,928 4,946 3,853 3,838 

130,424 141,957 146,509 141,214 140,186 129,015 125,228 
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d

 452  

2 17

 2006 7

1990 2001

1990 2004

e

K 1990 2001

K

 453  1990 2004 GgCO2

1990 1991 1992 1993 1994 1995 1996 1997 

83 70 66 54 48 46 54 59

339 337 338 356 365 331 296 287

30 28 30 24 24 26 27 28

250 251 265 247 265 264 263 281

703 686 699 681 702 668 640 655

1998 1999 2000 2001 2002 2003 2004  

68 74 80 93 94 88 87 

257 271 260 238 188 159 159 

23 24 22 18 15 12 12 

261 284 293 282 280 258 250 

609 653 656 631 577 517 508 

2005

2006

CO2

a

1
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2

 442

CO2

10 14

 455

 454  

10 C10H25C6H5 0.881

11 C11H25C6H5 0.879

12 C12H25C6H5 0.878

13 C13H25C6H5 0.877

14 C14H25C6H5 0.876

 455  

5 0.0019 0.878 0.19 

3

b

1

2

2002

2 40.0%

3

c

22

AEF UUU

U : -
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UEF : -

UA : -

 456  %

0.19 40.0 40.0

0.19 40.0 40.0

0.19 40.0 40.0

0.19 40.0 40.0

6D CO2  24.5
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2006 9

GgCO2

90 04

-70 -240 

170GgCO2

300GgCO2

90

+150 +240 

50%

90GgCO2

CH4

CH4

(-30) (-10) 
CH4

6A1 CH4

-250 -270 

50

20GgCO2

6B1

CH4

CH4

CH4

0

-200 

-500 

CH4 200 500GgCO2

90
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GgCO2

90 04

6B1

CH4 N2O

CH4 100GgCO2 CH4

CH4

6B2 CH4 CH4

CH4

10 10
CH4 CH4

6C

CO2
+140 +200 

7% 60GgCO2

(0) (+1100)

6C CO2

(0) (+130)

6C CO2

1999

0 -350 

1999

350GgCO2

6C

N2O

N2O

+80 +110 

20

30GgCO2
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GgCO2
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