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in Amazonia

—_—

Drs Bart Kruljt and Carlos Nobre are coordinators of a new research project which aims to
forecast the effects of deforestation and climate changes in Amazonia over the coming decades
and develop an Early Warning System concept for detecting substantial and irreversible losses
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To begin, can you outdine the main research
objectives of the AMAZALERT project?

AMAZALERT s examining how global and
regional cimate change, defosestation and
other land use changes will have an impact
onAmazonia and how these =]

back to the dimate. Models of the processes
ivolved will be iImproved and stakeholders
will participate In generating scenarios for
Amazonia’s future, Induding consideration of
necessary and thelr implementation.
Fnally, bringing all this information together, we
am to develop a blueprint for an “Early Waming
System’ to detect early signs of tipping points
Ivolving loss of Amazonian ecosystem services
and degyadation of its forests.

B0 INTERNATIONAL INNOVATION

How do you plan to model or measure
anthropogenic effects on land use and land

cover change?

AMAZALERT will project several future
scenarios for land-use change, based upon a
range of socloeconamic scenarkos running up
to 2050. For the forthcoming decade or two,
these scenarios will be developed based upon
the views of stakeholders from the reglon,
and will serve as Input Into a land use change
model We indude important drivers such as
road construction, (inter)national demand for
agricultural products, and and tenure In our
study. Additionally, we will study the effect
of planned or possible hydropower dams and
new waterways, in combination with cimate
change, on river discharge and navigability.

The project proposes an Early Warning
System for derecting loss of Amazon
ecosystem services. How do you intend
1o develop this and what would the
applicadons of this system be?

Welmerﬂmdevdopablueﬂr*ndwfmm
Early Wamning System could like. We am
to develop bath a theoretical framework and

tools that help to detect kreversible loss or early
waming signals of loss. wew il also develop a
plan for bringing together Indicators from dimate
observations, river conditions, state of the forests
and socioeconomic metrics. Such a system would
enable policy makers to be reliably derted If and
when Amazonia, or substantial areas In the reglon
are heading towards big changes.

You are closely linked with other research
projects such as ROBIN (see p83), which
explores the role of biodiversity in dimate
change mitigation. How does this research
link in with your own research into the
furure of the Amazon in a changing cimate?

ROBIN covers not only Amazonia, but Central
America aswell, and its foass s more on
blodiversity. The Insights provided by ROBIN on
the drivers and consequences of land use dhanges

will be highly complementary to AMAZALERT
because their focus will be on smaller-scale

Interactions but over 2 larger study area.
Euddating the role of forests and

n, particuiarly, dimate change mitigationwill
help the assessments of degradation risk by
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AMAZALERT, andvice versa. Finallly, we hope

1o be able to Bk In the role of biodiversity In
resiience towards Imeversible changes Inthe
Amaron gystem, adressing an additional factor
In the compliax dimate-vegetation-people-
waters system that may or may not contribute to
non-iinear and abrupt change.

Have you faced amy major over
the course of the research? Is there anything
thatyou foresee as an on going challenge

In the research and If so how do you alm o

approach this?

it will be a complex task to couple the results
of cimate, vegetation, and models
and scenarios from stakeholderworkshops,
and to distil from this the pattems and causes
that point to forest degradation. To identify
potential tipping points In these pattems will be
the ongoing challenge, which & wiy we do not
aim to actually build an aming system
but mesely to design a blueprint for this.

The projecx Is still In its early stages. Have
you made any important findings in the
research so far?

From the onset of the project, we have
Investigated which ecosystem services of the
Amazon region are conskiered most significant,
Including the opinion of a large range of
stakeholders. We therefore already have a good
insight Into which are the most important
functions and services, whichwe should
conskier In our studies.

AMAZALERT

An international collaboration of scientists and researchers is embarking
on AMAZALERT —an ambitious project which is investigating critical
feedbacks between climate and long-term land use change in the Amazon

AMAZONMNIA IS ONE of the worlds

natural resources, pesforming several important
functions, including a major stock
and buffer for global carbon and carbon dicodde,
maintaining the reglonal water cyde, affecting
global dimate and blodiversity. These functions
help to conserve important resources for the
Amazonian people and the ecomomy: solls,
rainfall, natwral flooding regime, hydropower
and waterways.

Amazonia i under threat In two main ways:
deforestation and dimate change. In the
Brazilan Amazon, deforestation rates are
currently rapidly decreasing as a3 consequence
of many factors Inciuding rigorous govermance,
voluntary moratoria on land use such as soy
bean expansion and, to a lesser extent, the
global economic atsis. Govermment ambitions
are to reduce deforestation by B0 per cent by
2020, but It Is not certainwhat the Impacts will
be of new legisiation such as the Brazilian forest
code, or possible adoption of the Intemational
Redudng Emissions from Deforestation and
Forest Degradation (REDD+) mechanism.
Research shows that the main factors that
drive deforestation rates outside protected
areas are the demands from and avalability of
markets for L, bio- of mi

roducts, and Wirasinictire. Sih 25 A
mdhycl'opowermaglamnlpollcytopm
sustainable Intensification as a top priority,
even though there are maore than 750,000 knv?
already deforested with much less than optimal

agricuitural productivity.

Furthermore, some model simulations have
suggested that under scenarios of continued
cimate change (mose than 3.5 “Cwarming) and

extensive deforestation (more than 40 per cent)
the forests of the Amazon may be vulnerable to
some form of disback, the exact nature of which
s uncertain. Models that forests may
possibly degrade Into savannah-like ecosystems,
but the sensitivity of forests strongly varies and

also depends on the presence of fire.

TRANS-ATLANTIC RESEARCH COMMUNITY
Now, sclentists from 14 European and South

research will complement that of AMAZALERT.
The collaborative combination s necessary to
develop an integral view on the likelthood of
ireversible changes in the Amazon. The project
ks developing a strong, trans-Atlantic research
community that is uniquely positioned to tackle
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INTELLIGENCE
AMAZALERT

To prowide better understanding of the binked
processes that drive changes, to reduce
uncertainties In predictions, and to &y
groundwork for an Early Warming Sy stem,

Dorlan Friaden, joanneum Research, Austria »
Tim Baker, University of Leeds, UK - Philippe
Clals, French National Centre for Scientific
Research, France - Han Dolman, Association
for Christian Higher Education Research and
Patient Care, The Netherlands - Patrick Melr,
The University of Ednburgh, UK - Gillian

Kay, Met Office, UK « Hans Verbeeck, Ghert
University, Belgum - Kirsten Thonicke,
Potsdaen Institute for Cimate Impact
Research, Cermany « Kasper Kok, ALTERRA,
The Netherlands « Celsovon Randow,
National Instrute for Space Ressarch (INPE),
Brazll « Mateus Batistella, Brazfian Enterpeiss
for Agricultural Research (EMBRAPA), Brazd -
Humberto Rocha, The University of S3o Faulo,
Brazll - German Poveda, National University
of Colombla, Colombiz « Dansel Larrea,
Friends of Nature Foundztion, Bolvia

EU Seventh Framework Programme (FPT) -
contract no. 282664

Dr Bart Kruijt
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Earth System Soence and Climate Change group
Wageningen UR

PO Box 47

6700 AA Wageningen

The Netherlands
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Amaonia and elsewhere. He previously ked
research concernad with the quantification
of the rainforests’ carbon cyde and
Interactions with the atmosphere.

obtained his PhD
In meteorology from MIT. For almost 30
years, he has been volved with Amaronian
science and has partidpated In many field
experiments In that reglon, studying local,
regional and global ¥mpacts of Amazonian
deforestation based on observations and
modeting,
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INTERNATIONAL INNOVATION

these . International ervironmental
problems and the team hopes that this will
enable thelr work to have a madmum Impact
on Ewopean dimate goals and Intemational
and South American sustainable development
strategles, Including REDD+.

CHANGE INAMAZONIA

The AMAZALERT team s analysing uncertainties
In biogeochemistry, land cover (vegetation),
land use change and regional hydrology, aswell
as nonlinear responses and feedbacks, using
madels in which land surface Is coupled to global
cimate. The way In which polices and possible
futre response strategies of policy makers,
trade and econormy will affect land use change
will also be modelied. Krufjt explains that there
are many potential feedbacks and unexpected
side effects of changes Invegetation, dimateand
socoeconomic developments: *Such complex
Intesactions carry the risk of tipping points In
Amazonia, and It Is these risks that AMAZALERT

alms to quantify through integrated analysis™.

The researchers are using detalled cmate
simulation results from three of the best
avallable global climate model: the UK
Hadley Centre’s newest cimate and Earth
system model; the new Brazilian global cimate
model at Brazilian instRute for Space Research
(IN;mdthedlnntemo&Lnnbythe

National Centre for Scientific Research.
Although these are state-of-the-art smulations,
which have been cross-validated and compared
to 3 suite of other similar dimate models, the

Such complex interactions camry the risk o

be stimulated by Increasing atmospheric
carbon dicxide, and we are Investigating how
we can better quantlfy this effect” Krugjt
adds.

DEVELOPING POLICY RESPONSES

AMAZALERT Is In Its early stages, but the
team has already made a good start by
establishing the state of the art In the
dimate and vegetation models they are
using, and defining a range of scenarios for
socloeconomic development In Amazonia.
An upcoming challenge for the project Is
to Involve stakeholders In develogng land
use change scenarios through working with
communities in the areas they are studying.
The project will Interact In particular
with stakeholders at Institutional and
munidpality level to collect Information
on lkely socioeconomic developments
and deforestation scenarios. These groups
will work jointly In Interactive workshops
to develop views on the future, including
information about how people will respond
to cimate and forest changes as predicted by
the AMAZALERT models. This will allow the
researchers to study some degree of feedback
In sodoeconomic processes as well.

One of the groups main aims Is to propose
an ‘tarly Warning System’ for detecting
any Imminent ireversible loss of Amazon
ecosystem functions together with policy

response strategies to prevent such loss. The
team Is therefore keen for decision makers

tipping ts inAmazonia, and it

is these risks that AMAZALERT aims to quantify through integrated analysis

outputs are only as accurate as the information
that Is cumently avallable on the Amazonian
climate and forests. Therefore, AMAZALERT Is
also al to reduce nacasacdes through new
nndel":?ubnm and development, focusing
on the land surface and
components of the models using existing data
sets. They abko plan to Improve vegetation
models through collecting new field data on
the sensitivity of the forests to tempesature
and drought conditions, and are developing an
Integrated simulation of forest fire sensitivity:
“We know that the future of the forests also
cucially depends on whether their growth will

to take thewr findings Into account and
these will be involved In the stakeholder-
based scenario dewvelopment as much as
ble. This process means that they will
provided with first-hand information on
the results of AMAZALERT, whilst Informing
the project about likely policy responses to
regional environmental change as forecasted
by the AMAZALERT models. Kruljt ts hopeful
about the outcomes: “I, at the end of the
project, we have a dear Idea about the
likelthood of Amazonian tipping points and
the effectiveness of polides, we will have
succeeded,” he states.




