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Climate Change and the Fate of the Amazon

Conference Overview

http://www.eci.ox.ac.uk/amazon

Conference Presentations and Podcasts
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Conference Outcomes

1. Special issue of Philosophical Transactions of the Royal 
Society
short papers: 5 journal pages
5000 words, 4000 words with 3 figures, 3000 words with 
6figures

Deadline for papers May 30th 2007

2. A book in parallel

3. Synthesis paper in Proceedings of the National Academy of
Sciences

4.  Synthesis paper in Science?

I. Climate Science
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Climate change is driven both by global atmospheric change 
and regional deforestation

The eastern Amazon corridor is particularly dependent on 
locally generated precipitation, and hence sensitive to 
precipitation decline driven by deforestation. More than 40%
could push this region past a tipping point into a drier climate
region

Global change is driving and will drive regional warming. The 
region has warmed by about 1 C and could warm by 3-8 C this 
century

Whether Amazonian vegetation will get more or less drought 
stressed is critically dependent on the tropical Atlantic sea surface
temperature gradient, which has a strong influence on dry season
rainfall

There are highly plausible physical mechanisms that lead to 
anomalous warming of the tropical north Atlantic. North hemisphere
aerosol pollution may have delayed the onset of the warming.

Climate models do not agree on whether the Amazon will get wetter
and drier – should climate modellers be less timid in evaluating
Models ?

A science gap in our meeting (a research gap?) – we need to 
understand drivers of tropical Atlantic seas surface temperature
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Can we evaluate the probability of drought-driven Amazon
Dieback/scrubification/savannisation ?
(Schellnhuber expert consultation: 
30-90% probability under business as usual
5-15% under good climate governance)

10% probability of catastrophe is not a “low” probability 

At the end of the last glacial, Amazonia warmed at about
0.07 C/ century. This century the rate may be  50-100 times faster

The early Holocene was dry. What can this teach us ?

II. Biosphere-Atmosphere Feedbacks
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Biophysical feedbacks, particularly on evapotranspiration, 
enhance Amazon drying by 40%. Currently very few 
climate models incorporate this feedback.

The intact Amazon forest (particularly more phosphorus-rich
Western Amazonia) may be a significant carbon sink 
(0.3 – 0.6 Pg C year-1) – CO2 fertilisation? Other factors ?

This sink may be unstable due to ecological changes, and to
climatic drying.

Dieback of Amazonia would effectively release 130 Pg C
to the atmosphere 

There are other feedbacks (e.g. aerosol effects on clouds,
VOC emissions) that were not quantified in this meeting

III. Ecosystem Science
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Carlos Peres: Fragmentation, leakage of ground fires, 
drastic erosion of biodiversity (“secondarisation”) 
is this the way the drying Amazon will go ?

Physiological arguments suggest a temperature threshold on
tropical vegetation around 45 C. This is unlikely to be an 
immediate concern

It is plausible to expect CO2 fertilisation in tropical plants, especially
in shade adapted plants

CO2 benefits to plants tend to offset or exceed temperature costs

IV Lessons from Recent Droughts



7

Intact forests may be more resistant to drought than
climate-vegetation models usually assume (deep roots, large soil
water reserves, hydraulic uplift)

The 2005 drought was driven by Atlantic sea surface temperatures
and was intense because it affected the dry season

The drought caused enhanced leakage of fires into flammable forests

The southwestern Amazon was severely affected –a region to watch.

V. Humans as Agents of Climate-Induced Change
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Intact and remote forests seem to be quite resilient – is is interaction
with human activity that makes them particularly susceptible
(fragmentation, fire ignition points)

There us huge potential for land use change in Amazonia

Climatic drying could substantially expand the area suitable for
soy and sugarcane – leading to a positive feedback on the dieback

Reducing deforestation has potential to be a “significant
countervailing force”

Responding to the new global demand for biofuel could usher a new
land use change era in Amazonia.

VI. Adapting to Climate Change in Amazonia
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Conservation/protection priorities:
Work on the assumption that the worst case scenario will happen
(risk avoidance)

Protected areas in the core Amazon, north-south river corridors,
montane migration corridors, ecotones
Outside of protected areas: landscape connectivity, build 
landscape mosaics, private lands

Small farmers in the Amazon face extremely complex context when making 
land-use decisions, and often climate and weather information is not acted 
upon.

Better policy and technology for sustainable land use  and management are 
needed in the face of the soy and biofuels boom, and “policy with teeth.”

Adaptive management with cooperative governance of climate risks (including 
civil society, private sector and governments) provides a “best case” scenario 
or goal for adaptation efforts, but these may be difficult to apply in the 
Amazon.  

We need “transformative economies” with secure, diversified livelihoods and 
attention to human needs in the region. 

Policy networks form and shift during different periods of Amazon 
development, and aid and long-term engagement is important in incentivizing 
consideration of protecting ecosystems services.
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VII. Amazonia as a Service for Climate Change Mitigation

Protecting forests helps not only biodiversity, but maintains
ecosystem service  (especially recycling of water)

Picking the low-hanging fruit could reduce deforestation rates
by 90% with an opportunity cost of $200-300 million year-1.

There is great potential for carbon markets to be a large source
of funding for the reduced deforestation 

There are issues with capacity, governance, justice, 
rural livelihoods, and others that need to be addressed 

Rule of law is essential


