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2.Contributions from Land Use Change Emissions

This poster illustrates new calculations on historical national land-use-change emissions and their relative contribution to the global CO2 concentration and temperature
rise, combining the IVIG Land-Use Change model coupled with the global carbon cycle, climate and relative attribution modules of the Java Climate Model (see poster #1).
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Example: IVIG model Biome areas for Brazil

Land use on biome classification “B” in 1990

Biome classification “B”, 1700 (Ramankutty and Foley) Biome classification “A”, 1700 (Haxeltine and Prentice)

Biome Changes Two biome classification models have been compared to estimate the conversion of natural biome to pasture and cropland.
The land use change estimates are based on data from HYDE database from Kees Klein Goldewijk, combined with national data from FAQO after 1961

Extension to Future Scenarios

It is important to consider the consistency of historical land-use-change emissions
estimates with future scenarios of land-use-change, such as those from IPCC-SRES.

LUC emissions -different sources

An example for one country, Brazil:

The plot below compares global Land Use Change Land use change emissions from different datasets:

Emissions derived from IVIG model with the two biome IVIG (red), CAIT derived from Houghton (yellow). and
9'ass'f'cat'f”‘? (,['.A‘/B)’ from SI(O:KAghtOB dataselzt, an%frlom two UNFCGC (blue). ’ The plot below shows the regional emissions from IVIG (B) model, combined with SRES
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9e, 9 ' plot right), a potential LUC sink factor based on cumulative historical emissions was
3] IVIG 4 MIG32 model used to interpolate from SRES to smaller regions, and to exrapolate beyond 2100.
H ) Note in particular the (dis)continuity at 2002 as we move from data to scenario.
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Comparison of contributions to temperature rise in 2002, depending on the

Regional Land Use Change Emissions: Comparing data from

Houghton (X) vs IVIG A&B (Y), evolution from1850 to 2000. land use emissions data: Houghton (X) vs IVIG A&B (Y). Attribution includes _
Houghton gives much higher emissions for certain regions, cumulative effect of fossil+landuse CO2, CH4 and N20, calculated as e

particularly Indonesia (cyan), also Brazil and other East Asia, described in poster #1. The uncertainty due to land use emissions varies by

whilst IVIG emissions are higher in US and Oceania in some region, being especially large for Indonesia and Brazil, but also US. moom W WM W ® W W W m
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Constraining Uncertainty in Contribution of Land Use emissions using Measured Atmospheric CO2 Concentrations

The uncertainty in the land use change emissions and hence their
contribution to temperature increase may be constrained by coupling the / \ T - : _ 7 i
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Houghton landuse emissions data set was also incorporated as an Above: Cumulative frequency for relative contributions to temperature increase (%) due to
alternative, scaled by an adjustable parameter. emissions from CO2, CH4 and N20O 1850 to 2000 from 25 regions (map), combining methods
introduced left and on poster #1. This illustrates that the uncertainty due mainly to land-use
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change is much greater for some regions (e.g. Indonesia, Brazil), than to others (e.g. Europe).
This type of analysis of relative uncertainty may help to identify on which regions future study

Plots above right show some example results using the method. Each plot shows the relative contribution to temperature change, calculated as explained in poster #1,
as a function of time. Blue lines are the combination with Houghton database scaled, the light green lines are from IVIG model with land use classification A, middle green should focus
lines are from IVIG model with land use classification B, and the dark green are from IVIG model with land use classification B with carbon content calibrated by ISAM Note: the deviation at the top of the curves for Indonesia and Brazil is due largely to scaling Houghton data.

model. The transparency of each curve illustrates the relative weight of each set derived from the fit to CO2 data.




