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Brazil 
Area: 8,5 million de km2 

Population: ~204 milion (2015) 
 
Florest: 533 M ha (62%) 
Natural : 526 M ha 
Planted: 6,6 M ha (<1%) 

General Information 
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Project: Environmental Monitoring via Satellite in 
the Amazon Biome 

1. Mapping out the use and coverage of land in the Legal Amazon over time;  
2. Improvement and development of new features of the free software 
TerraAmazon;  
3. Improvement on reception services, distribution, and use of remote 
sensing images of INPE;  
4. Improvement of the monitoring system of forest fires and burn-offs;  
5. Conducting studies on the processes and the trajectories of patterns in 
deforestation dynamics in the Amazon;  
6. Improvement and development of modeling tools of changes in land use 
and land cover and estimated emissions;  
7. Improvement of biomass estimation methods and emission estimation 
models for change of land use with data obtained with LIDAR uses sensors. 



Biomass maps 
with high 

uncertainties 



New potential biomass map proposed for the Third National 
Inventory of Greenhouse gases emissions and removals   

Oliveira et al. (2016) 

Total biomass (above 
and belowground) map 
generated by Integrating 
RadamBrasil plots and 
literature review. 
 



New potential biomass map proposed for the Third National 
Inventory of Greenhouse gases emissions and removals   

Oliveira et al. (2016) 

Still presenting high 
uncertainties... 

Mean total biomass/plant physiognomies  and normalized area basal IDW  



New initiatives to reduce uncertainties in biomass estimation 
now using Airborne Laser Scanning (ALS) 

ASNER, G. P. et al. High-resolution mapping of forest carbon stocks in the 
Colombian Amazon. Biogeosciences, v. 9, n. 7, p. 2683-2696, 2012. 
(38 transects - Up to 30.000 ha each transect) 

Pers. Comm. Saatchi (2015) 
(216 transects (1 x 20 km) - 2000 ha / transect) 



Sustainable Landscapes Brazil database

• 338 Inventory plots (~0.25 ha equivalent)
• 84.5 ha inventory area
• ~16000 ha total lidar survey area

Site Intact Degraded Secondary

AND ✘

PAR ✘ ✘

CAU ✘ ✘

TAC ✘

FST ✘ ✘

TAP ✘

TSJ ✘ ✘

SX1 ✘

SX2 ✘

DUC ✘

HUM ✘

BON ✘

TAL ✘

JAM ✘ ✘

TAN ✘ ✘

FNA ✘ M. Keller 



M. Keller 

AGB calibration



M. Keller 

AGB Comparison –lidar x Saatchi



  Unit  Package 1 

Amazon limits km² 
                 

5,217,423  

Forested area km² 
                 

4,100,894  

Secondary forest km² 
                     

172,189  

      

Transect width m 300 

Transect length km 12.5 

Transect area ha 375 

      

Number of transects transects 
                             

417  

Area convered ha 
                     

156,522  
      

Full scan angle ° 15 

Sub 7 campaign 



Last update! 

The first two overflights occurred on January 22nd 
and 23rd and collected data for 7 transects   





Introduction: motivation for the NFI 
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• Brazil is a forest country (54.4%) 
 

• The national and global importance of forest 
 

• Demand for accurate, reliable and updated information 
on forests at national level 
 

• International agenda on Forests: reports, reports and 
reports 
 

• 27 States: a need for a standard methodology 
 

• NFI as participatory process 

 
• Information for decision making and policies´ design 

 
 
 

 
J.Freitas 
(IF,Br) 



J.Freitas 
(IF,Br) 

NFI Sampling design (Field Sample Plots) 
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1 – A national grid of sistematic sample 

points : 20 km x 20 km 

 

 

3 -  Field Sample Plot for tree 

measurements and land use 

assessment 

Forest types by IBGE (2004) 

2 – All forest types sampled 
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Modelos CMIP5 
(utilizados como condição de 

contorno para o modelo 
INLAND) : 

1.CCSM4  
2.CSIRO-Mk-3-6-0  
3.GFDL-ESM2M 
4.GISS-E2-R 
5.HadGEM2-ES 
6.IPSL-CM5A-LR 
7.MIROC5 
8.MRI-CGCM3 
9.NorESM1-M 

Simulações Realizadas: 
1 (v2l0f0) – Land Use: off, Fire: off 
2 (v2l1f1) – Land Use: on, Fire: on 

Land Use Scenario: Cenário C 

Cenário de Emissão de Gases: RCP 4.5 

Período das simulações: 2005 - 2050 

Simulações com o Modelo INLAND 





Control Fire Fire-Control 

Grasses 

Evergreen vegetation (trees) 


