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CH, and N, O emissions by agriculture offset C sinks in forest and grasslands
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Methods
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Atmosphere - based estimates
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Top-down CO, flux (rows 12+ 5+ 28+6+7)
Top-down CH, flux**
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Subtotal

Industrial and geological GHG fluxes*

Fossil fuel CO; emissions

Volcanic and geothermal CO, flux®
Products and landfills

CH, industry™/

CH, geological ™/

N0 industry ™|l

Subtotal

Atmosphere-based biclogical fluxes

CO, flux®

CH, flux (2-8-9)
N,LO flux (3 -10)

GHG flux (12 +13 +14)

Flux Uncertainty
(TgCyr" (TgCyr™
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1,220 195
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61 31
6 3
32 16
1,158 63
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103 54#/50""
58 A0 /45"
40 100* 164

# Uncertainties show the range of most likely inversion results. The standard deviation of a uniform

distribution needs to be multiplied by 3.45 to obtain the minimum—maximum range.

** Gaussian uncertainty of individual simulations. The range of model outcomes and the Gaussian uncertainty
of an inversion are not independent.



Land - based estimates

EU-25

Area Flux Uncertainty
{million km?) (Tg Cyr™) (Tg Cyr?)

Ecosystem CO. fluxes

16. Forest biomass 145 —80 14%

17 Forest soil —29 h#

18. Other wooded land 016 —h 3

19. Grassland Q.57 —32 4%

20. Cropland tt 1.08 n Pini

21. Peat undisturbed 0.09 -3 2

22. Peat drained 015 13 7

23. Subtotal 3.50 —125 17
Additional CO, fluxes

24. Land-use change® -20 10

25. Carbon trade balance 24 4

26. Carbon export by rivers to ocear —10 3

27 Peat extracted [ 1

28. Fossil fuel agriculture® 22 mn

29, Subtotal 23 16
Biological GHG fluxes

30. CH, agriculture™ 51 26

31. CH, wetlands* 13 7

32. CH, oxidation™ —4 2

33. N, O agriculture*! 70 35

34, Subtotal 130 44
Land-based biological GHG flux

35. CO, flux (23 + 29) ( —102 23 )

36. CH, flux (30 +31+32) 60 26

37. MN,O flux (33) 70 35

38. GHG flux (35 + 36 + 37) 28 49
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Precision & accuracy
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12 Terrestrial net biome production,

13 Dissolved (in)organic carbon,

14 Urban emissions CHas,

15 Terrestrial CHa,

16 Forest biomass,

17 Carbon in manure

18 Change in atmospheric CHa,

19 Terrestrial N20,

20 Terrestrial net greenhouse gas balance,
21 Aquatic outgassing,

22 Forest soils,

23 Fossil Fuel CO,

24 Aquatic net biome production,

25 Export of dissolved (in)organic carbon,
26 Aquatic net greenhouse gas balance,
27 Biological volatile organic compounds,
28 Farm yard fossil fuel,

29 Disturbance,

30 Urban emissions N20,

31 Land fills CO2,

32 Power plants and traffic CHa,

33 Import products,

34 Fertilizer fossil fuel,

35 Respiration from food waste,

36 Aquatic CHas,

37 Geological CH4,

38 Aquatic N20,

39 Power plants and traffic N20,

40 Land use change,

41 Land fills CHa,

42 Land fills N20

Substantial improvements in the European carbon balance are expected by either
Increasing the accuracy by confirming the present magnitude with an independent estimate of the

component flux

Increasing the precision by rigourous measurements and representative sampling networks or both.



Fossil fuel emission accuracy

Table I1.2 Different estimates (in MtC) of CO2 emissions from fossil-fuel
consumption for the United States, Canada, and Mexico.

Country 1990 1998 2002

United States CDIAC 1305 CDlAC 1501 CDlAaC | 580
IEA 1320 IEA 1497 IEA | 545
LSEPA, 13l& SEPA 1478 LISEPA 1534

Canada CDIAC 12 CDlAC 19 CDlAaC 139
IEA 17 IEA 136 IEA 145

Canada 17 Canada 133 Canada 144

Mexico CDIAC 99 CDlAC 96 CDlAaC 100
IEA a0 IEA 96 IEA 100

Mexico 8l Mexico 96 Mexico A

MNotes:

Many of these data were published in terms of the mass of CO;, and these data have been
multiplied by 12/44 to get the mass of carbon for the comparison here.

All data except CDIAC include oxidation of non-fuel hydrocarbons.

All data except |[EA include flaring of gas at oil and gas processing facilities.

Sources: CDIAC (Marland et al., 2005), |EA (2005), USEPA (2005), Canada

(Environment Canada, 2005), and Mexico (2001).

A 5% accuracy is obtained, or better
National Agencies use more detailed factors than international / global analysis
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The European carbon balance revisited. Part 4: fossil fuel
emissions
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Example of systematic error in emissions for EU-25, indicated by differences between the CDIAC and EDGARv3.2
datasets. EDGAR adjusted has removed bunker fuels and nonfuel-use related emissions, which were not included in
the CDIAC system boundary. None of the fossil-fuel emission inventories include cement production here.



Accuracy
std from four inventories
Cdiac, edgar, gains, UNFCCC

Accuracy of emission estimates
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Distance along transect, x100km

Inaccuracy in emission
downscaling (compare IER vs Edgar+CE)
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Conclusions

Overall accuracy of the continental GHG balance can be assessed
from the difference between the top-down and bottom-up estimates

Convergence of these largely independent approaches increases
confidence in our GHG balance.

Although component fluxes obtained by a single method typically
come with a well-defined accuracy, estimates of the uncertainty in
different methods are often inconsistent.

Even if all component fluxes had consistent uncertainty estimates,
integration would be hampered by conceptual issues such as how to
weight representativeness against the accuracy of point
measurements (e.g. forest inventories with a wide spatial sample,
against more accurate but probably poorly representative flux tower
observations)
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