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Atmospheric CO, record
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Figure 3.7: The atmospheric CO, measuring station network as
represented by GLOBAL VIEW-CO, (Comparative Atmosphere Data
Integration Project — Carbon Dioxide, NOAA/CMDL,

http://www.cmdl.noaa.gov/ccg/co2).
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Vulnerability

e Exposure

— Indirect effect Carbon Cycle via Climate Change
o Sensitivity

— E.g. Agricultural yields, forestry, carbon feedbacks
o Adaptive Capacity

— Local/regional studies on impact of climate change



Natural Carbon Cycle
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The Carbon Cycle
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CO»2 concentration (ppm)
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Carbon Balance 1990°s
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Fossil Fuel Emissions and role of the
biosphere (Land und Ocean)
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Cropland 1700 — 1992 [Ramankutty & Foley 1999, GBC 13(4), 997-1027]
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Cropland 1700 — 1992 [Ramankutty & Foley 1999, GBC 13(4), 997-1027]
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Cropland 1700 — 1992 [Ramankutty & Foley 1999, GBC 13(4), 997-1027]
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a) Modelled net ocean uptake

bi Modelled net terrestrial uptakes
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Mean Anomalous Growth Rate
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COLD EPISODE RELATIONSHIPS DECEMBER - FEBRUARY
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COys flux to atmosphere (PgClyr)

COs flux to atmosphere (PgClyr)
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a) Terrestrial models: CO5 only

b} Terrestrial models: CO5 and Climate
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Uncertainties: One Climate Model, 6 Terrestrial Models

b) Terrestrial models: CO» and Climate
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Future CO,, scenarios
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Schematic of a coupled climate-carbon cycle model. Green lines
indicate carbon fluxes while red lines indicate physical changes
and climate change.
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Cumulative CO; emissions {Gtc) from 1850
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Cumulative CO, emissions (GtC) 2000-2300
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E 550 stabilisation
B Unmitigated

Change in land carbon storage with climate carbon cycle feedbacks between
2000 and 2100.



Conclusions

L PJ ssimulates the regional interannual CO, fluxesin broad agreement
with those derived from Inverse modelling- both phase and amplitude
In the Northern Extra-tropics,

— Equal magnitude response of NPP and Rh to climate variability, hence
both determine interannual NEP

— Largest Uncertainty in the temperature response of Rh
In the tropics,
— NPP shows the greatest variability in response to El Nifio climate
variability
— Largest uncertainty in the moisture response of Rh

The greatest model uncertainty isin the Rh formulation !
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Conclusions

Better understanding of terrestrial biosphere functioning on the
Interannual — decadal timescale; Rh representation most uncertain

Improved hydrology, including validation
Progress in implementing major crop types.
Progress in Fire modelling, including, Application of the regional fire

model to human-dominated ecosystems. [V enevsky et a. 2002 GCB 8,
984-998]

First coupled Climber2-LPJ results

Major uncertainties in the role of the terrestrial biosphere in a changing
climate remain.



