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Projected temperature change under A2 
emissions scenario

IPCC 2007
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N Temperate             Tropical               S Temperate
0.40 0.31 0.09 oC decade-1

Rate of warming of land regions, 1975-2005
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Modelled rates: late 20th to late 21st century, A2 emissions scenario
Observed rates: 1975-2005
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Mean rate of warming of Amazonia at end of last ice age
0.01 oC decade-1

Bush et al. 2004, Science
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Deutsch C. A. et.al. PNAS 2008 Tewksbury et.al. Science 2008

Insects Lizards

Predicted impact of warming on the thermal performa nce of 
ectotherms in 2100

Deutsch C. A. et.al. PNAS 2008;105:6668-6672
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All these changes in fitness will be imposed with v arying intensity
on nodes of the “tangled web” 

Phillips et al. 2002, Nature
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N Temperate             Tropical               S Temperate
135 380 140 km oC-1

Spatial gradients in temperature are shallow in the  tropics
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Horizontal temperature gradient ~ 380 km oC-1

Vertical temperature gradient ~     0.18 km oC-1

On current rates of warming, the required 
rates of migration to remain in the same 
temperature regime are

Horizontal migration rate ~ 116 km decade-1

(32 m day-1)
Vertical migration distance ~ 55 m decade-1

Observed tree migration rate in Andes ~ 25-35 m decade-1

Feeley et al., submitted to Global Change Biology
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Mountains may beMountains may be refugia  refugia  (2, 4)(2, 4)
traps        (3, 5)traps        (3, 5)
or a chance  (6)or a chance  (6)

�� Ch KörnerCh Körner
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Soares et al. 2006.  Nature
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2050 Business-as-Usual Scenario:
Deforested 2.7 million km2

Forest 3.3 million km2

Non-forest 1.5 million km2

Soares et al. 2006 Nature
�������

2050 Governance Scenario:
Deforested 1.7 million km2

Forest 4.4 million km2

Non-forest 1.5 million km2
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Soares et al. 2006 Nature
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UK MOSES-TRIFFID Model
Low CO2 = 280 ppm, High CO2 = 850 ppm
Change in T = +4.5  oC

Effects of temperature and CO2 on water use by forests
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Aragãoet al, Spatial patterns and fire response of recent Amazonian 
droughts, Geophysical Research Letters. (2007)
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Modelled effect of conversion to soybean on rainfall in Eastern Amazonia 
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Eastern Amazonia 2100
Deforestation warming: + 5 oC
Greenhouse warming: + 4.5 oC

Eastern Amazonia 2100
Deforestation warming: + 1 oC
Greenhouse warming: + 4.5 oC
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Forest protection is also a component strategy for mitigation of 
global climate change. 

This presents an opportunity

Reduced Emissions from 
Deforestation and Forest
Degradation (REDD)
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Conclusions


