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Para que servem modelos?Para que servem modelos?



nn Se em 2006 predizSe em 2006 predizííamos  o fim da floresta Amazônica amos  o fim da floresta Amazônica 

(Nature paper), em 2009 propusemos o fim do (Nature paper), em 2009 propusemos o fim do 

desmatamento (Science paper)desmatamento (Science paper)

nn Estão os estudos equivocados?Estão os estudos equivocados?

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

t1/t2t1/t2

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

ConstanteConstante

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

t1/t2t1/t2 t2/t3t2/t3

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

LL íínea histnea históórica rica 

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

Con carretera pavimentadaCon carretera pavimentada

DEFORESTACIÓN

0
20
40
60
80

100
120
140
160
180
200

1995 2000 2005 2010

km2/ano

governanzagovernanza
EspeculaciEspeculacióón? n? 



Modelagem da trajetModelagem da trajetóória do desmatamentoria do desmatamento
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O fim do desmatamento na Amazônia?O fim do desmatamento na Amazônia?
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Nepstad & SoaresNepstad & Soares--Filho et al., 2009Filho et al., 2009



Dispositivo heurístico

Intervenção

Informação

Modelagem
Conhecimento

Então para que servem os modelos de simulaEntão para que servem os modelos de simulaççãoão



n Modelos de simulação de dinâmica ambiental 
devem incorporar conhecimento local e 
serem construídos do chão.  

Modelos hoje vendidos como soluModelos hoje vendidos como solu çção ão 
somente incorporam o efeito de somente incorporam o efeito de 

determinantes espaciais determinantes espaciais (causas proximais)(causas proximais)

SoluSoluçção Mão Máágica (wizard)gica (wizard)

Dilema da modelagemDilema da modelagem



Nivel de amenazaNivel de amenaza

PriorizaPrioriza çção de ão de ááreas protegidasreas protegidas

Ferramenta de planejamento regionalFerramenta de planejamento regional

SoaresSoares --Filho et al. PNAS in pressFilho et al. PNAS in press
Role of Brazilian Amazon protected areas in climate  change mitigRole of Brazilian Amazon protected areas in climate  change mitig ationation



A scientific framework for basin wide conservationA scientific framework for basin wide conservation

Analyze interactions and feedbacks between the various Amazon systems

Land use and cover 
changes/logging

forest disturbance (fire)

Ecosystem health

Socioeconomic and demographic 
dynamics

Local and 
global markets

Infrastructure expansion 
and improvement

Atmosphere/Climate
change

Aquatic resources
Watershed health

Terrestrial
biodiversity

urbanization

Public policies

Science



Rent Models
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SoaresSoares--Filho et al., 2006Filho et al., 2006



CPTEC
GLOBAL MODEL

ResultsResultsResultsResults

AMAZON SCENARIOS PROJECT

Sampaio et al.Sampaio et al.
(2007)(2007)

Precipitation decreases



Change in river regimeChange in river regime

Xingu

Coe, Costa e Coe, Costa e 
SoaresSoares--Filho Filho 

(2009)(2009)

Difference

Impact on flooding and hydroelectric generationImpact on flooding and hydroelectric generation

Xingu 2000 2050-GOV 2050-BAU

Area deforested 19% 35% 71%

Wet season 
change

+8% +25%



A near-term tipping point in the Amazon? (Nepstad et al., 2008).

A near-term tipping point in the Amazon? (Nepstad et al., 2008)



Fire regimes in response to climate change and deforestation Fire regimes in response to climate change and deforestation 

Silvetrine et al. Silvetrine et al. 
under  reviewunder  review

Outro D do Outro D do 
REDDREDD



Fire Fire 
spreading spreading 
modelmodel



Example of the interaction between fire Example of the interaction between fire 
and carbon stocks (CARLUC model)and carbon stocks (CARLUC model)

Fuel and charcoal accumulation along fire events

0

0.5

1

1.5

2

2.5

20
05

20
06

20
08

20
09

20
11

20
12

20
14

20
15

20
17

20
18

20
20

20
21

20
23

20
24

20
26

20
27

20
29

20
30

20
32

20
33

20
35

20
36

20
38

20
39

20
41

20
42

20
44

20
45

20
47

20
48

20
50

Time

ca
rb

on
 (

kg
/m

2)

Fuel Charcoal fire event



Opportunity cost =Opportunity cost =

Rent from cattle raisingRent from cattle raising

Rent from agribusinessRent from agribusiness

Rent from sustainable Rent from sustainable 
logginglogging

Rent from other forestry 
products (Brazil nuts, 

rubber, etc)

Rent from loggingRent from logging



Opportunity Cost
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Estudos de custo de Estudos de custo de 
oportunidade e valoraoportunidade e valoraçção da ão da 

florestafloresta



Logging rent modelLogging rent model

Rent= Wood_PriceRent= Wood_Pricejj * tax_deduction * processing_loss * tax_deduction * processing_loss 

-- (transportation_cost(transportation_costxyxy + harvest_cost+ harvest_costjj + milling_cost+ milling_costjj )*interest_rate)*interest_rate

The model produces dynamic rent surfaces based on wood prices, hThe model produces dynamic rent surfaces based on wood prices, harvest and arvest and 
milling costs collected for 588 milling centers located throughomilling costs collected for 588 milling centers located throughout the Amazon ut the Amazon 

harvest capacityharvest capacity

milling centersmilling centers



Balancing Conservation Balancing Conservation 
and Economic and Economic 
Sustainability:Sustainability:

The Future of the Amazon The Future of the Amazon 
Timber IndustryTimber Industry

Merry & SoaresMerry & Soares--Filho et al. Filho et al. 
Environmental Management, 2009Environmental Management, 2009



Scenarios of Soy frontier expansion in response to Pav ing

Hydro Powers: Jiraú and Santo Antônio
Northern Corridor and Transoceanic Highway
Potential area with high rents = 976,000 km2 or inc rease of 13%
Pando, El Beni, Acre, and Madre de Dios U$/hecU$/hec

RentRent

Del Carment et al., 2008Del Carment et al., 2008



Cattle modelCattle model

(Bowman et al., in review)

Spatial model 
at 1km2
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Custo de oportunidade 
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Opportunity costs for reducing deforestation 
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Calculating the op cost along    the potential Calculating the op cost along    the potential 
deforestation frontierdeforestation frontier
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A proposal to end deforestation in the A proposal to end deforestation in the 
Brazilian AmazonBrazilian Amazon

Nepstad & Soares et al., Science 2009Nepstad & Soares et al., Science 2009



Scaling SimAmazonia to regional case studiesScaling SimAmazonia to regional case studies
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Sistema pSistema púúblico (software livre) blico (software livre) –– www.csr.ufmg.br/dinamicawww.csr.ufmg.br/dinamica



Análise dos 
determinantes espaciais 

do desmatamento
Calibração 2000-2004

Validação 2004-2008

Simulações de 
desmatamento 2008-

2020

Taxas de
linha de 

base
e meta

Dados de 
biomassa e 
rentabilida
de da terra

Análise  de reduções 
e do potencial de 

redução

Dados  
observados 

(Prodes)

Áreas 
críticas e 

municípios

mapas e  
tabelas

Estradas, 
aptidão agrícola, 

rios, AP, 
declividade, 

pop, etc



ÁÁreas com maior potencial de redureas com maior potencial de reduççãoão

Aprox. 100% das reduAprox. 100% das reduççõesões



Potencial de reduPotencial de reduçção por municão por municíípio atpio atéé
20202020



AnAnáálise municipallise municipal



Spatially explicit dynamic models of rents for forestry and Spatially explicit dynamic models of rents for forestry and 
agricultural uses and tradeagricultural uses and trade--off assessment of forestry and off assessment of forestry and 
agricultural land usesagricultural land uses

n Brazil nut economic model

castanha com casca, castanha sem casca (beneficiada) e castanha castanha com casca, castanha sem casca (beneficiada) e castanha com certificacom certificaçção. ão. 

Santos et al, in prep.Santos et al, in prep.



Reduce Legal 
Reserve

Current Forest 
CodeBusiness as UsualInitial 

2005 2035 2035 2035

A policy scenarios model to support regional A policy scenarios model to support regional 
planning in an Amazonian agroplanning in an Amazonian agro--industrial regionindustrial region

735 MtC 337 MtC 769 MtC 647 MtC

Stickler et al., Global Change Biology 2009



Simulating carbon stocks on individual properties

Initial 2005 Current Forest Code 2035



All models are integrated on the same modeling platformAll models are integrated on the same modeling platform



Cerrado

Amazônia

Pantanal

Pampa

Mata Atlântica

Caatinga

Expanding SimAmazonia to Brazil: SimBrasilExpanding SimAmazonia to Brazil: SimBrasil

Brazil: Low Carbon Country Case Study

1x1 km = 4500x4500 = 20 M cells

772

Scenarios of carbon 
emissions from 

expanding crops for 
biofuels

World Bank report, in pressWorld Bank report, in press







Capacity Building in the MAP regionCapacity Building in the MAP region

n Training workshops for the 3 countries on modeling 
using Dinamica software and SimAmazonia models. 

Puerto Maldonado, Puerto Maldonado, 
20092009



Dinamica EGO ao redor do MundoDinamica EGO ao redor do Mundo
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Boas notBoas notííciascias

n Dinamica EGO 1.6 quebra a barreira 
dos 32 bits

Dinamica EGO 64 bitsDinamica EGO 64 bits

XGisXGis

LmodelLmodel

CchangeCchange



Dinamica guide book in three languagesDinamica guide book in three languages

Ciência 
apoiando

política pública

Obrigado

Dinamica EGO freeware pode ser baixado de 
www.csr.ufmg.br/dinamica


