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Albedo change could offset carbon sequestration
as forests expand at high northern latitudes*

Albedo change
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Partitioning of land surface-atmosphere energy fluxes
depends on vegetation type and cover
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Land surface scheme of RCA3*
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LPJ-GUESS — a process-based ecosystem modelling framework*
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Global Ecology and
Biogeography 10: 621



Pollen accumulation rate

Biomass (kgC m-2)

Modelling Holocene vegetation history in Fennoscandia*

Aborrtjarnen, Sweden 63° 53’ N
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Laihalampi, Finland 61° 29’ N
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Observed and modelled changes in leaf phenology and LAI*

A Leaf Area
Index LPJ

*Lucht et al. 2002.
Science 296: 1687-1689
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Net ecosystem C exchange (kgC m=? mo)
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Carbon exchange of European forest ecosystems*

Temperate deciduous Boreal conifer
(Denmark 55° 29’ N, 11° 39’ E) (Finland 61° 51’ N, 24° 17’ E)

Temperate conifer Mediterranean conifer
(Scotland 56° 36’ N, 3° 48’ W) (France 44° 43’ N, 0° 05’ E)
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"""""""" population model Global Change Biology 11: 2211



RCA-GUESS: a coupled regional climate-terrestrial vegetation model
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GUESS tells RCA
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Comparison of modelled to observed climate

RCA3-GUESS ERA40 1961-1990 JJA

Surface temperature (°C) Precipitation (mm mo) Cloudiness (%)

RCA3-GUESS Ver 070709



L eaf area index

Simulated changes in vegetation structure

Simulated change (2020-2029)—(1961-1990) RCA3-GUESS ECHAM5-A1B Transient
Change in JJA leaf area mdex ALAI
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Simulated changes in vegetation composition

RCA3-GUESS ECHAM5-A1B Transient 1964-2030
Forest tile
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Quantifying feedback of vegetation structural change on climate

Simulated change (2020-2029)—(1961-1990) RCA3-GUESS ECHAM5-A1B Transient
Temperature change JJA AT Precipitation change JJA AP
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Simulated change in terrestrial ecosystem carbon balance

RCA3-GUESS ECHAM5-A1B Transient 1964-2030
Open land tile
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Future prospects

Centennial runs, stabilisation scenario, alternative emission pathways

Land use change and management (forestry, agriculture)

Peatlands, permafrost, non-CO, trace gases

Integration with global studies using ESMs
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