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Goals
A Importance of vegetation for climate: global perspective
A Relevance at the regional scale

Amazon deforestation

No-till farming in Europe

Importance of vegetation versus soil moisture feedbacks during heat waves

A Using LSMs and RCMs to help understand these processes
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Biological dimension of land-atmosphere
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A world without vegetatio
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What would happen to the climate?
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Effect on hydrology
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Effect on temperature
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ETH a) Radiative effect (albedo) Davin and de Noblet (2011)
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ETH c) Hydrological effect (evaporation efficiency)
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ETH b) Aerodynamic effect (roughness) Davin and de Noblet (2011)
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Roughness
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Relative contributions

; Surface temperature change over contlnents

Albedo —
4 H Roughness s
Evap. Eff.

_hon- Imearterm I

Temperature (K)
|

i

|

.

(|
i
[
——
 —

o
|
e
|
—
|

Latitude (Davin & de NobletDucoude, J.
Clim., 2010)

A Radiative effect (albedo) dominates at mid and high latitudes

A Non-radiative aspects (evaporation and roughness) dominate in the
tropics
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Vegetation dynamics as a climate feedback: a
paleoclimate perspective

Taiga -tundra feedback during
interglacial -glacial transition
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Vegetation as an anthropogenic forcing
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Radiative forcing of climate between 1750 and 2005 effect
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Summary

A Vegetation influences climate through radiative (albedo) and non-
radiative processes (evapotranspiration, roughness)

A Evidence of the role of vegetation changes in climate history

A Global (e.g., radiative forcing) metric has limited relevance (Pielke et
al., 2002; Davin et al., 2007)

A Impact on variability and extremes overlooked
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Experiments

A COSMO-CLM RCM coupled to the Community Land Model (CLM3.5);
A 50 km resolution over the entire South American continent;
A ERA interim boundary conditions for 1979-2010

1. CTL: present-day vegetation

2. A2: SRES A2 land use scenario for 2100 (IMAGE model)
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Effect on temperature (A2 - CTL)
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Lejeune, MSc Thesis, 2012
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Effect on precipitation (A2 - CTL)
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