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1990's annual mean fluxes

IPCC-TAR, 2001
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Global carbon budget
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Will this last forever ?

» Will the land and the ocean keep vacuum
cleaning half of our COZ2 emissions
— what are the processes behind

— What 1s there sensitivity to climate
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Climate impact on land carbon
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Climate impact on ocean carbon
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More on this after lunch from C., C. and C.
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Climate and carbon cycle are coupled

» Atm. CO, atfects climate
» Climate affects carbon fluxes

» Atm. CO, depends on carbon fluxes
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Climate-carbon cycle coupled models
(C*MIP)
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Simulated atmospheric CO2
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Change in airborne fraction
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Change in carbon fluxes

coupled runs coupled - uncoupled
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Sensitivity analysis

Land and ocean sensitivity to CO,
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Productivity or Respiration ?
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Land cover change

,.
] '\_ -
L™
T T T T T T
LT T T T T T 7T [ T
!
8 g

Taken from
Ramankutty & Foley (1999),
Goldewijk (2001)

Institut

jerces Pierre

Simon
Q Laplace UNESC(C

_ . -
L™
LT T T T T T T T T
-




Land cover change
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Land cover change and climate (albedo)

Present-day — Pre Industrial
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Land cover change and carbon cycle

> deforestation releases carbon to the atmosphere

> deforestation reduces land efficiency to take up carbon
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What else ?

> Permafrost meltin
g C-POOLS AT RISK IN THE 21st CENTURY

(ct. Dimitry) ‘
very likely

> Change in wetlands
distribution/ functioning

likely

> Ozone deposition,

unlikely
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NPFP & Fires
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Time scale issue

CO; concentration, temperature, and sea level
continue to rise long after emissions are reduced

Magnitude of response Time taken to reach
equilibrium

» oea-level rise due to ice melting:

C0O; emissions peak e several millennia
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Time scale issue

600D ' '
— 2025

Cst emission

S20.0

- - — - Zero emission

Mrnospheric C0O2
.
e
]
]

360.0

280.0

T T
1850 1800

T
1650 2000 2050 2100 2150 22040

Year

Institut
Q Pierre GCP
— Simon
Laplace

UNESCO, June 15th 2005



Time scale issue
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Global carbon budget
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