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Why include vegetation changes within climate scenarios?

indirect
effects

P Aerosols
direct

U FSOrS

Halons

Other greenhouse Ozone
gases (GHGs) chemistry Ozone




Introduction
Method
Results
Conclusion

Vegetation fraction

Importance of land use

Zonal anomalies of surface properties
[2090-2099] - [1970-1979]

Roughtness length

i
F
:
_-
-

-0.8 -06 -04 -0.2 0.0 0.2
m

I map with cultures

L] natural vegetation




The chosen approach
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General circulation Model

AOG

ARPEGE (atmosphere)
OPA (ocean) — IPSL/Lodyc
GELATO (sea ice)

ISBA (land surface scheme

GHG and aerosol
concentrations

Temperature
Precipitation

Integrated impact

IMAGE2.2

(developed at RIVM, The
Netherlands)

Alcamo et al. (1998)




Introduction Components of the IMAGE model
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Hypothes on evolution of population and economy
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Scenario : demographic and economic projection
= definition of the needs

Modelling of
energy
demand

1 Emissions and land use changes 1

Concentration changes 1
< EBM model of climate change (R and T)
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Simulation method of the vegetation cover
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Introduction of ARPEGE/OPA/GELATO inside IMAGE2.2

Hypotheses

. 3

Scenario

Energy
demand

1 Emissions and land use changes 1
Concentration changes 1

Climate (CNRM-CM3)
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The coupling scheme
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e Scenario simulation
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@quilibration of the\ First coupled
carbon cycle model simulation with an A2
e historical scenario:

emissions of CO2 A2-IM-CM3

e historical
concentrations of

@her GHGs /

IMAGE2.2

CNRM-CM3

20 years of simulation
with constant forcings
(1970)
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CNRM-CM3
coupled to
IMAGE




concentration scenarios

CO2

—A2_

—_ A2-

Simulations des
concentrations par
IMAGE

IM—CM3
IM—forced}

+ The concentration scenarios
produced by IMAGE do not
depend much on the the
simulated climatic change

» The SRES concentration
scenario is not much different
from the IMAGE scenario

+« No explanation for the sudden
change observed in temperature

— A2_|M_CM3
- A2-IM-forced

— A2_|M_
— A2-IM-

CM3
forced
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Method Abrupt change of the arctic sea-ice cover
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Aire de la glace en Arctique

A2-CM3
— A2-IM-CM3

L |
1980 2000 2060 2080

Tendance glissante sur 15 ans de |‘aire de glace Arctique

AZ-CM3
— A2-IM-CM3

1076 km2.y-1
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Method Geographic distribution of the warming
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Date from which the IMAGE/CNRM-CM3 simulation stays warmer than the
CNRM-CM3 in annual mean over the following 15 years

Region where the
vegetation albedo is
smaller when using
the IMAGE vegetation
map
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Introduction

Method Seasonal cycle anomaly over Amazonia

Conclusion

Computed as difference between the 2070-2099 and the 1960-1989 periods

Daily thermal amplitude Precipitation

1960-1999 | 2070-2099 | Différence

Nb of days where | Simulation with IMAGE 32 33
af précip > 10mm.j!
AN T VAR IPCC standard simulation 36 39

Maximum Nb of Simulation with IMAGE 36 44
consecutive dry
days

IPCC standard simulation 41 39 Ko e
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Evolution of cultivated surface Evolution boral forest surface
over Amazonia north of 70°N

same scenario
different climates
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The surface of cultures is determined mainly by demographic constrainsts and by the
evolution of agricultural practices = climate is a secondary factor

Natural vegetation evolves mainly under the action of climate but is a slow phenomenon
= possible retroactions at longer term than the century
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Though this work does not show clear evidence of an impact of
future vegetation changes on climate, it brings some useful
informations :

=> Shows the of the IMAGE2.2-GCM coupling

=» An impact on climate is found locally (important in term of
variability)

=> But no important retroaction is found at the decennal time
scale

= on modeling of inside IMAGE

=» The century time-scale is somewhat to detect the
appearance of a retroaction between change
and climate
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Remarks :

» To simulate only the natural evolution of vegetation is not realistic
(the evolution of cultivated surfaces is very important)

- The evolution of the surface of cultures depends mainly on the
chosen economic scenario

Proposition :

Use of projections of land-use produced by IMAGE (or other impact
Assessment Models) for each scenario directly in GCMs, in addition
to simulations of natural vegetation dynamic vegetation models.




