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Pathways for Earth Sustainability in Brazil

The role of Science and Technology 

The challenge of our generation is to invent a new development paradigm 

for the Global Tropics, based on Science and Technology , recognizing 

that rational use of their abundant renewable natural resources and 

biodiversity can be the key factor for development.

Can Tropical Countries  

become fully developed in the 

21st Century following 

sustainable pathways?
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The time has come for Global Climate Change Research in Brazil …

Why is it important?

v Over 50% of Brazil’s GDP is dependent on renewable natural resources 

(agriculture, hydropower, etc.)

v Large vulnerable populations to extremes of climate and weather (farmers in semi-

arid Northeast Brazil and poor urban population)

v Many other vulnerabilities

v Unlike other rapidly developing countries, it is quite feasible to reduce emissions
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v Long term research Program (10 years), established in 2008, in order to further 

advance the understanding of the consequences of global climate and environmental 

changes . 

v Carefully thought-out research plan (2 years), invested more than US$ 30 million 

on research, with the Program supporting research projects for up to 6 years.

v One of its major goals is to build by 2013, a Brazilian Model of the Global Earth 

System, with a focus on key regional issues such as Amazon, Cerrado and South 

Atlantic regions.

v The Program aims at advancing knowledge on Global Climate Change and it’s 

expected that the results of the selected research projects will help in establishing 

the basis for scientifically based decisions and public policies in this area in Brazil 

and worldwide. 

FAPESP Research Program on Global Climate Change
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a) Consequences of global climate change in the functioning of ecosystems, with emphasis on 
biodiversity and the water, carbon and nitrogen cycles.
b) Balance of radiation in the atmosphere, aerosols, trace gases and changes in land uses.
c) Global climate change and agriculture and livestock farming.
d) Energy and greenhouse gas effects: emissions and mitigation.
e) Climate change and effects on human health.
f) Human dimensions of global climatic changes: impacts, vulnerabilities and social and 
economic responses, including adaptation.

THEMATIC 
AREAS

Research proposals in other areas related to the theme of 
Climate Changes may be submitted, if proper connection with the 
Program and its objectives is provided
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- 21 ongoing projects
- 14 new projects recently  approved under a call FAPESP/FAPERJ
- 1 project approved in collaboration with NERC
- 2 projects approved in collaboration with ANR
- Collaborations with IAI and DFG under discussions
- BELMONT FORUM – International Opportunity Funds
- Open and seeking further international cooperation.

GAPS identified so far:
- Few projects related to HEALTH, SOUTH ATLANTIC, 
PALEOCLIMATE

PORTFOLIO and 
COLLABORATIONS
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Projet: Evaluation of energy efficiency and CO2 abatement potentials  according 

to different technology dissemination policies: guidelines to policy-makers

Gilberto Januzzi(PI), UNICAMP

Objectives

v Evaluate energy efficiency potential and respective CO2 abatement amounts 

according  to policies for technologic dissemination assuming projections over a 

30-year timeframe (according to their relevance towards climate change mitigation 

efforts based on cost, technical potential, market characteristics and 

implementation issues)

v Integrate energy efficiency options into the long-term energy planning 

using supply curves of “avoided carbon emissions” which will be estimated 

from prior objective



 24/10/11  

v Energy efficiency options ranked accordingly to their implementation 

relevance and associated with the corresponding impact on the amount 

of avoided carbon emissions

v Useful guide to decision makers and better understanding on current 

knowledge of the contribution of existing options in energy efficiency 

technologies in the buildings  sector

Expected results 
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Projet: The impact of tillage and harvest practices on soil CO2 emission of sugarcane 

production areas, southern Brazil. 

Newton La Scala Júnior (PI) - UNESP 
Objectives

Measure soil CO2 emissions intensively in time and space, in order to understand how 

agricultural management could impact emissions, and consequently  it’s potential for 

carbon sequestration. 
Example: 

Large areas of sugar cane have been converted 

into  “green harvest”, where plant aerial parts are 

kept as crop residues on the soil surface instead 

of burning them. 
Burned 
Harvest

Green harvest
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G 192

SB 191

G 201

SB 200

G 246

SB 248

a

b

c

Temporal variability of a) soil CO2 emission; b) soil temperature; c) soil 

moisture in slash-and-burn and green during 70 days of study. 
Spatial variability of soil CO2 emission in slash-

and-burn and green plots. 

More over it is necessary to derive the spatial and temporal variability models of soil CO2 

emissions, their relation to soil properties, quantifying how tillage and harvest practices would 

impact them.

G = green, 

SB = Slash-and-Burn plot 
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Projet: MiniFACE climate-change experiment to analyze the effects of elevated CO2 

and warming on photosynthesis, gene expression, biochemistry, growth, nutrient dynamics 

and yield of two contrasting tropical forage species
Carlos A. Martinez (PI)1; Milton Groppo Jr.2, Hernan Maldonado2, Carlos Prado3, Elizabeth 

Ainsworth4, Miquel Gonzáles-Meler4,  Franco Miglietta5, 

1USP, 2UENF, 3UFSCar,  4University of Illinois and 5CNR-IBIMET 

• Investigate plants response to simulated climate change: elevated CO2  

(600 ppm) and temperature (+2 C)  ○

• Provide quantitative information on the impacts of elevated CO2 and 

warming on the performance of grass (Panicum maximum) and leguminous 

(Stylosanthes guianensis) grown in consortium in tropics, at different levels 

of organization: from gene to plant yield 

Objectives
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v Build ethanol production scenarios and associated impacts in the coming decades, 

in order to establish public policies that can promote adaptation of the sugar and 

alcohol sectors to the climate changes, considering their  social, economic and 

environmental responsibilities 

v Consider, together, several factors directly related to the cultivation of sugar cane, 

to the production technologies of its main products (sugar and alcohol) and the 

impacts directly related to their performance (in the environment, in the food and 

nutritional security, in the demographic dynamics and in the human health)

Objectives

Project: Generation of Alcohol Production Scenarios as Support for the Formulation of 

Public Policies Applied to the Adaptation of the National Sugar and Alcohol Industry 

to the Climate Changes 

Jurandir Zullo Jr. (PI) - UNICAMP
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Expansion

Potential, Pressure, Demand,  
Economical Interest, Land, Technology

Constraints
& Impacts

Environment, Food Security, Tax Burden
Demographic Dynamics, Infrastructure

Human Health, Harvest Forecast

Great challenge to adapt a complex 
productive system for climate change 

Why Study the Sugar Cane and Alcohol Sector ? 

X

Public Policies

Production Scenarios
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Project: Study of impact and vulnerability to natural disasters due to climate change in the 

Serra do Mar region (in present climate and future climate change scenarios) 

Evaluate the landslide, flood risk and land surface cover conditions for the 

Serra do Mar region considering intense rainfall events in the present climate 

and in the projections for future climate change scenarios.

Jose Marengo (PI),Regina C. S. Alvalá , Chou Sin Chan –Eymar S. S. 

Lopes, Gilvan Sampaio de Oliveira, Jorge A. Bustamante B. Laercio M. 

Namikawa, Vanessa Canavesi , Rogério Carneiro , Giovanni Dolif Neto , 

Viviane R. Algarve , Pedro Ivo Camarinha, INPE and Agostinho Ogura – 

IPT

Objective
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Example: Land use and climate changes consequences on the rainfall in the 

Serra do mar region Pedro I.M. Camarinha,    Regina C. do S. Alvalá  and Chou Sin Chan

Using climate modeling, understanding how vegetation can affect the frequency and / or 

the intensity of precipitation in the Serra do Mar and, consequently, the occurrence of 

natural disasters in future scenarios.

Serra do Mar region, São Paulo State. 

Source: Google Earth, 2011.

Typical landscape of the Serra do Mar, 

with sharp relief and native vegetation at 

high altitudes.
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Project: Models and actors in the transition to a low carbon economy

• General computable equilibrium and input/output models on local, regional and 

national impacts of climate change in Brazil

• Transition towards a low carbon economy and society

Ricardo Abramovay (PI),Jacques Marcovich , Carlos R. Azzoni, José E. 

Veiga, Joaquim Guilhoto, Eduardo Haddad, João P. C. Veiga 

Objectives
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Three main sub-projects

1. Impact of International Agricultural 
Markets' Liberalization on the 
Brazilian Amazon Forest  - 

2. The Economics of Climate 
Change in Brazil . Brazilian Panel 
Climate Change

3. Sustainable use of biodiversity in Amazon:
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1. Do aerosols emitted, or formed, within the region influence the region’s precipitation 

regime?

2. What is the influence of long-range transported aerosols?

3. Which aerosols, or their chemical constituents, are important? (Soluble sulphates and 

nitrates?, Water-soluble organic carbon?, Mineral dusts? And/or  “Biomass burning” 

material?)

4. How do the “aerosol effects” compare with: 

(a) changes in large-scale circulation, 

(b) altered heat and moisture fluxes associated with land use change,

in determining precipitation patterns?

Project: Effects of emissions on current and future rainfall patterns in southeast Brazil

Arnaldo A. Cardoso (PI), UNESP,  USP, UNICAMP and 
INPE

Objective: answer the following questions
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Aerosol properties: Number size distributions; mass; water soluble 

ions (NH4+, Na+, K+,  Mg2+, Ca2+, Cl-, NO3-, O42-, 

CH3COO-, HCOO-, C2O42-); elements (23Na, 24Mg, 

27Al, 39K, 44Ca, 51V, 52Cr, 54Fe, 55Mn, 59Co, 60Ni, 63Cu, 

66Zn, 88Sr, 111Cd, 118Sn, 133Cs, 138Ba, 140Ce, 202Hg, 

208Pb); organic tracer compounds.

Cloud properties: Effective droplet radius

Precipitation: Depth; frequency; intensity, electrical discharge 

density

Outputs (statistical analyses):

ØIdentification and quantification of aerosol sources

Ø Relationships between aerosol physical and chemical variables and 

(a) cloud droplet size, (b) precipitation

 Input 

parameters:
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Co- IPs: Humberto R. da Rocha (USP); Sonia M.F.Dias (USP); Hilandia da C. Brandão (INPA); Maria 
E.C. Sales & José F.B.R da Silva (MPEG); Ivan B.T. de Lima (EMBRAPA); Cleber I. Salimon (UFAC); 
Alan C. da Cunha (UFAM); Beatriz M. Gomes (UNIR); Kelli C.A. Munhoz (UEMG); Jeffrey E. Richey 
(UW); Christopher Neill & Linda Deegan (MBL); Laurent Barbiero (IRD) Mark S. Johnson (UBC)

Project: “The role of rivers on the regional carbon cycle” Amazonia and Pantanal

Reynaldo L. Victoria ,  Alex V. Krusche & Ma Victoria R. BallesterPIs

v Produce scientific information about the functioning of rivers in the Amazon and 

Pantanal with the necessary accuracy to feed basin-scale heuristic models linked 

to regional carbon cycle, in order to predict their responses to global climate 

change  

v Develop the tools to describe comprehensively the biogeochemistry of fluvial 

systems of the Amazon and Pantanal and their role in regional and global carbon 

cycle, in order to predict their responses to a changing climate 

General 
Objectives
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Acquiring long-term data at 11 bases and 20 extensive sampling sites (Rede Beija-

Rio), spread over the Amazon and Pantanal

Local da instalação
da torre do eddy
Local da instalação
da torre do eddy
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 Sampling/analysis kits and 

protocol + training short 

courses on the various 

required techniques,

 Intensive surveys based on recent technological 

advances and laboratory tests to monitor diel patterns 

in all nodules of the network, at least one at each 

representative period of the hydrograph
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Regardless of any scale or basin 

characteristic, the distribution of 

biogenic species show the same 

seasonal patterns, tightly connected 

to the hydrograph

Controls of the biogeochemistry (and 

ultimately the fate) of carbon in fluvial systems
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Brazilian Research Network on Climate Change Research – “Rede CLIMA”

v Established at the end of 2007 by the Ministry of S&T to expand the knowledge 

basis on climate change, impacts, adaptation, vulnerabilty and mitigation

v  Main Goal: increase Brazil’s capacity to cope with the challenges of global 

environmental change

v It will articulate over 50 research groups in Brazil covering a broad range of 

interdisciplinary research on all dimensions of global environmental change

v Budget: US$ 15 million over 3 years to start implementation

v It involves initially 10 interconnected themes
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Themes of “Rede CLIMA” with Focal Points

Water Resources
UFPE, Recife

Regional Development
UnB, Brasília

Coastal Zones
FURG, Rio 
Grande

Biodiversity and Ecossistems
MPEG, Belém

Cities and Industry
Unicamp, Campinas

Agriculture
EMBRAPA, 
Campinas

Renewable Energy
COPPE / 
UFRJ, RJHuman Health

Fiocruz, RJEconomy of Climate Change
      USP, São Paulo Climate Modeling

INPE, S. José dos 
Campos e Cachoeira 
Paulista
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The Cray XT6 MPP Supercomputer  has a total of 30,528 compute cores.  The 
peak performance of each core is 8.0 GFlops yielding a system peak computational 
performance of 244.224 TeraFlops.  Each node has 32 GB of DDR3 memory 
(1.333 GB per core) for a system total of 39.75 TB. The sustained computational 
performance in the application will exceed 16 Teraflops

New Supercomputer for Climate Research in Brazil:  an 
investment of US$ 30 million
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WE ARE WAITING 
FOR YOU

Thanks for your attention.
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