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 1 1996 IPCC

1996 IPCC 1.98

Revised 1996 IPCC Guide lines for National Green house Gas Inventories: Reference Manual

 2  1990 2004 kgCH4/LTO

1990 1991 1992 1993 1994 1995 1996 1997 

0.3  0.3  0.3 0.3 0.3 0.3  0.3  0.3 

1998 1999 2000 2001 2002 2003 2004 

0.3  0.3  0.3 0.3 0.3 0.3  0.3

 3  1990 2004 kgCH4/kl

1990 1991 1992 1993 1994 1995 1996 1997 

0  0  0 0 0 0  0  0 

1998 1999 2000 2001 2002 2003 2004 

0  0  0 0 0 0  0  
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 4  

IPCC

 1996

CH

LTO

LTO

LTO LTO

1.09kl/LTO 1996 IPCC LTO

 5  1990 2004 LTO

1990 1991 1992 1993 1994 1995 1996 1997 

430,654  447,489  459,677 467,648 501,181 532,279  546,451  567,729 

1998 1999 2000 2001 2002 2003 2004 

591,819  605,943  667,559 673,322 689,224 702,650  698,465 

 6  1990 2004 kl

1990 1991 1992 1993 1994 1995 1996 1997 

2,330,514  2,530,228  2,700,968 2,874,373 3,060,327 3,223,547  3,177,847  3,473,496 

1998 1999 2000 2001 2002 2003 2004 

3,611,439  3,557,771  3,537,205 3,557,477 3,621,876 3,655,081  3,504,806  

 7  

2 16

2005

1990 2004
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 8  1990 2004 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.13  0.13  0.14 0.14 0.15 0.16  0.16  0.17 

1998 1999 2000 2001 2002 2003 2004 

0.18  0.18  0.20 0.20 0.21 0.21  0.21  

1996 IPCC

GPG(2000) CH4

2

 9

CH4 N2O

The CO2 emission factors should be within a range of ±5%, as they are dependent only on the carbon 

content of the fuel and fraction oxidised. The uncertainty of the CH4 emission factor may be as a high 

as a factor of 2. The uncertainty of the N2O emission factor may be of several orders of magnitude (i.e. 

a factor of 10, 100 or more). 

GPG(2000)

CH4 200

12

GPG(2000) GPG(2000)
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The uncertainty in the reporting will be strongly influenced by the accuracy of the data collected 

on domestic aviation separately from international aviation. With complete survey data, the 

uncertainty may be very low (less than 5%) while for estimates or incomplete surveys the 

uncertainties may become large, perhaps a factor of two for the domestic share. 
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1996 IPCC 1.81

Revised 1996 IPCC Guide lines for National Green house Gas Inventories: Reference Manual
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CH4

AEFE

E : CH4

gCH4

EF : MJ g

CH4

A : MJ

1MJ g CH4

GPG(2000)

1996 IPCC

CH4 0.06 /MJ

 13  1990 2004 CH4 gCH4/MJ

1990 1991 1992 1993 1994 1995 1996 1997 

0.06  0.06  0.06 0.06 0.06 0.06  0.06  0.06 

1998 1999 2000 2001 2002 2003 2004 

0.06  0.06  0.06 0.06 0.06 0.06  0.06  
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 14  

IPCC

 1996

CH

0.95

 15  1990 2004 MJ

1990 1991 1992 1993 1994 1995 1996 1997 

178,548,009  287,514,072  196,786,964 189,638,363 179,583,554 201,396,810  208,144,555 412,380,762 

1998 1999 2000 2001 2002 2003 2004 

158,004,132  146,913,778  140,913,690 240,378,310 399,304,760 541,237,420  341,157,730  

 16  

 17  1990 2004 CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.011 0.017 0.012 0.011 0.011 0.012 0.012 0.025

1998 1999 2000 2001 2002 2003 2004 

0.009 0.009 0.008 0.014 0.024 0.032 0.020 
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gCH4/MJ
%

MJ/
%

GgCH4
%

0.06 200 341,157,730 10 0.020 200

GPG(2000)

1996 IPCC
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1A3a N2O

15 3.9

17
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LTO kg

N2O

1kl kg N2O

GPG(2000)

1996 IPCC

N2O 0.1kgN2O/LTO

N2O 0.078kgN2O/kl

1996 IPCC 0.1k /t

0.1k /t 0.78

 19  1990 2004 kgN2O/LTO

1990 1991 1992 1993 1994 1995 1996 1997 

0.1  0.1  0.1 0.1 0.1 0.1  0.1  0.1 

1998 1999 2000 2001 2002 2003 2004 

0.1  0.1  0.1 0.1 0.1 0.1  0.1  

 20  1990 2004 kgN2O/kl

1990 1991 1992 1993 1994 1995 1996 1997 

0.078  0.078  0.078 0.078 0.078 0.078  0.078  0.078 

1998 1999 2000 2001 2002 2003 2004 

0.078  0.078  0.078 0.078 0.078 0.078  0.078  

 21  

 IPCC

 1996

N2O
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 22 IPCC

1996 IPCC 1.98

Revised 1996 IPCC Guide lines for National Green house Gas Inventories: Reference Manual

LTO

LTO LTO

1.09kl/LTO 1966 IPCC LTO
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 23  1990 2004 LTO

1990 1991 1992 1993 1994 1995 1996 1997 

430,654  447,489  459,677 467,648 501,181 532,279  546,451  567,729 

1998 1999 2000 2001 2002 2003 2004 

591,819  605,943  667,559 673,322 689,224 702,650  698,465  

 24  1990 2004 kl

1990 1991 1992 1993 1994 1995 1996 1997 

2,330,514  2,530,228  2,700,968 2,874,373 3,060,327 3,223,547  3,177,847  3,473,496 

1998 1999 2000 2001 2002 2003 2004 

3,611,439  3,557,771  3,537,205 3,557,477 3,621,876 3,655,081  3,504,806  

 25  

2 16

2005

1990 2004

 26  1990 2004 N2O Gg N2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.22  0.24  0.26 0.27 0.29 0.30  0.30  0.33 

1998 1999 2000 2001 2002 2003 2004 

0.34  0.34  0.34 0.34 0.35 0.36  0.34 
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1996 IPCC

GPG(2000) N2O

100

 27

CH4 N2O

The CO2 emission factors should be within a range of ±5%, as they are dependent only on the carbon 

content of the fuel and fraction oxidised. The uncertainty of the CH4 emission factor may be as a high 

as a factor of 2. The uncertainty of the N2O emission factor may be of several orders of magnitude (i.e. 

a factor of 10, 100 or more). 

GPG(2000)

N2O 10,000

1996 IPCC N2O 0.03 0.6kg/LTO
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 28

1996 IPCC 1.96

Revised 1996 IPCC Guide lines for National Green house Gas Inventories: Reference Manual

GPG(2000) GPG(2000)
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 29

The uncertainty in the reporting will be strongly influenced by the accuracy of the data collected 

on domestic aviation separately from international aviation. With complete survey data, the 

uncertainty may be very low (less than 5%) while for estimates or incomplete surveys the 

uncertainties may become large, perhaps a factor of two for the domestic share. 
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 30  

kgN2O/LT

O %
LTO/

%
GgN2O

%

( 0.1 10,000 698,465 10 0.070 10,000

kgN2O/kl
%

kl/
%

GgN2O
%

( 0.078 10,000 3,504,806 10 0.273 10,000

GPG(2000)

1996 IPCC
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1A3a N2O

N2O NO

1996 IPCC

N2O

CO2 CO2 2003

 31

1996 IPCC 1.81 

Revised 1996 IPCC Guide lines for National Green house Gas Inventories: Reference Manual
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N2O

AEFE

E : N2O

gN2O

EF : MJ g

N2O

A : MJ

1MJ N2O

GPG(2000)

1996 IPCC

N2O 0.0009 /MJ

 32  1990 2004 N2O gN2O/MJ

1990 1991 1992 1993 1994 1995 1996 1997 

0.0009  0.0009  0.0009 0.0009 0.0009 0.0009  0.0009  0.0009 

1998 1999 2000 2001 2002 2003 2004 

0.0009  0.0009  0.0009 0.0009 0.0009 0.0009  0.0009  
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 33  

IPCC

 1996

N2O

0.95

 34  1990 2004 MJ

1990 1991 1992 1993 1994 1995 1996 1997 

178,548,009  287,514,072  196,786,964 189,638,363 179,583,554 201,396,810  208,144,555  412,380,762 

1998 1999 2000 2001 2002 2003 2004 

158,004,132  146,913,778  140,913,690 240,378,310 399,304,760 541,237,420  341,157,730 

 35  

2 16

 2006

1990 2004

 36  1990 2004 N2O GgN2O

1990 1991 1992 1993 1994 1995 1996 1997 

0.00016 0.00026 0.00018 0.00017 0.00016 0.00018 0.00019 0.00037

1998 1999 2000 2001 2002 2003 2004 

0.00014 0.00013 0.00013 0.00022 0.00036 0.00049 0.00031 
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10,000

10

22
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 37  

gN2O/MJ
%

MJ/
%

GgN2O
%

0.0009 10,000 341,157,730 10 0.00031 10,000

GPG(2000)

1996 IPCC
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15 87.2
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E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

CH4

10 15

11 17

10 15 0.88 11 0.12
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 38   10 15
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 39   11
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 40  CH4

CH4 S53 1990

S53 1997

1990 2004

( )

 41   

CH4 CH4

1990 2004 CH4

 42  1990 2003 CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

1998 1999 2000 2001 2002 2003 2004 

0.015 0.015 0.014 0.014 0.013 0.013 0.012 
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/

- - -

- -

LPG

LPG

LPG

LPG/

/ LPG/

/

/ /

i= i i

i i LPG i

i= Dpv_i × (FCpvg_i / FEpvg_i) (FCpvg_i / FEpvg_i + FCpvd_i / FEpv_i + FCpvl_i / 

FEpvl_i

LPG/

LPG/ LPG/

i= i LPG i

i i LPG i

i= Dpv_i × (FCpvl_i / FEpvl_i) (FCpvg_i / FEpvg_i + FCpvd_i / FEpv_i + FCpvl_i / 

FEpvl_i

Dpv_i i km (i= )

FCpvg_i i kl (i= )

FCpvd_i i kl (i= )

FCpvl_i i LPG kl (i= )

FEpvg_i i l/km (i= )

FEpvd_i i l/km (i= )

FEpvl_i i LPG l/km (i= )
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 43  

 44 1990 2004 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

289,697 302,501 309,888 303,993 313,413 323,022 331,239 343,415

1998 1999 2000 2001 2002 2003 2004 

347,939 360,282 363,991 377,284 378,669 378,651 378,767 

 45 1990 2004 LPG 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

18,368 18,779 18,353 17,819 17,346 17,192 16,760 16,306

1998 1999 2000 2001 2002 2003 2004 

15,807 15,486 15,382 15,027 15,047 14,838 14,104 

 46 1990 2004 CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

4.2  4.4  4.5 4.4 4.6 4.7 4.8  5.0 

1998 1999 2000 2001 2002 2003 2004 

5.1  5.2  5.2 5.2 5.0 4.7 4.5  

 47 1990 2004 LPG CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.3  0.3  0.3 0.3 0.3 0.2 0.2  0.2 

1998 1999 2000 2001 2002 2003 2004 

0.2  0.2  0.2 0.2 0.2 0.2 0.2  
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GPG(2000) CH4 40

CH4 40

GPG(2000)

GPG(2000)

14 50

50

22

AEF
UUU

U : 

UEF : 

UA : 
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 48

gCH4/k

m %

106 km/

%
GgCH4

%

0.012 40 392,871 50 4.7 64
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/ 1A3b CH4

15 87.2

60.2

0.004

17

CH4

11 CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : gCH4/km

A : km/

/ km CH4

/

HC

HC

1996 IPCC

/ CH4 0.035gCH4/km
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1990 2004

 49 1990 2004 / CH4 gCH4/km

1990 1991 1992 1993 1994 1995 1996 1997 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

1998 1999 2000 2001 2002 2003 2004 

0.035 0.035 0.035 0.035 0.035 0.035 0.035 

1996 IPCC

 50 1996 IPCC
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1996 IPCC

CH4 N2O 1mg

17 10 15

11

1996

IPCC US Gasorine Trucks

JE05

/ 2.5

/ 21

0.17gCH4/km 1996 IPCC

GPG(2000)
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 2

4 7.5 12.5 20 32.5 50 70km/h

   EF

   EF g/t/km

   km/h

   

 3

 3
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 51

1999

4.74 /

( ) 55kg/

 52

1999 0.17gCH4/km

 52

15 25km/h

HC

HC 40 CH4

CH4 HC HC

CH4

HC
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HC CH4

HC HC

HC HC

CH4

GPG(2000)

/ 1999

5.2km/ 4.74 /

0.34gCH4/km

 4

1) 2) CH4

HC 3) 4)1996

IPCC

 5

1996 IPCC
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 5 12

HC 6

/

- - -

- -

1990

2004

-

/

/ / -

/ -

i= i

i

i i

i= Db_i × FCbg_i / FEbg_i FCbg_i / FEbg_i + FCbd_i / FEbd_i

Db_i  i km i= - -
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FCbg_i i kl i=

FCbd_i i kl i= - -

FEbg_i i l/km i=

FEbd_i i l/km i= - -

 53  

 54 1990 2004 / 10
6

km

1990 1991 1992 1993 1994 1995 1996 1997 

95 79 64 45 38 32 26 24

1998 1999 2000 2001 2002 2003 2004 

21 23 21 23 23 29 34 

 55 1990 2004 / CH4 GgCH4

1990 1991 1992 1993 1994 1995 1996 1997 

0.0033 0.0028 0.0022 0.0016 0.0013 0.0011 0.0009 0.0008

1998 1999 2000 2001 2002 2003 2004 

0.0007 0.0008 0.0007 0.0008 0.0008 0.0010 0.0012 

/ CH4 40

/ 50
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22

AEF
UUU

U : 

UEF : 

UA : 

 56

gCH4/km
%

106 km 
/ %

GgCH4
%

0.035 40 34 50 0.0012 64
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/ 1A3b CH4

15 87.2

60.2

50.7

17

CH4

CH4

GPG(2000) Tier 2

AEFE

E : CH4 gCH4

EF : Gch4/km

A : km/

km CH4

CH4

10 15

11

17

10 15 0.88 11 0.12
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 57   

 58  CH4

1990 2004 ( )

 59   

CH4 CH4

1990 2004 CH4


