
Best Practices on Open Data: the 
Brazilian experience 

Gilberto Câmara (INPE, Brazil) 
Belmont Forum, co-chair 



Foundations of modern democracies 

State (power by technical staff) 

Society 
(public accountability) 

Rule of law 
(limits power) 

 Fukuyama (2011) 

How is the interplay between science,  
public opinion and government? 



Foundations of modern democracies 

State (power by technical staff) 

Society 
(public accountability) 

Rule of law 
(limits power) 

 Fukuyama (2011) 

How is the interplay between science,  
public opinion and government? 

Science  



“A few satellites can cover the entire globe, 
but there needs to be a system in place to 
ensure their images are readily available to 
everyone who needs them. Brazil has set an 
important precedent by making its Earth-
observation data available, and the rest of the 
world should follow suit.” 



Daily warnings of newly deforested large areas 

Real-time Deforestation Monitoring 



Transparency builds governance! 

Deforestation in Amazonia (2001-2017): 27,000 km2 to 6,200 km2 
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Findable, Acessible, Interoperable, Reproducible 



Hard problems need Science! 

SciDB for big 
scientific data 

 

Free 
imagery 

 

R for Data 
Science 

 

Science 
advances by 

cooperation 

INPE’s Data Cube: advancing eScience 

 



Machine learning with big data 

Combine SVM, Random forest, Deep learning, Neural nets with 
satellite image time series 



From User Requirements to Data Architectures 

Analytical scaling: algorithms 
developed at the desktop run 
on big databases 

Collaborative work: share 
results with the scientific 
community. 

Replication: research teams 
can build their own 
infrastructure. 

Needs of research community System architecture choices 

State-of-the-art 
statistical tools for 
Data Science 

 

 

 

Data  management 
for scientific data 



Mato Grosso – Brazil’s agricultural frontier  

Land change dynamics (2001-2017) 



High accuracy for mapping land use change 

Finding subsequences in a time series 
Mato Grosso – Brazil’s agricultural frontier 

Overall accuracy of 94%  



What do these data have in common? 



Array databases: all data in a single array 
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result = analysis_function (points in space-time ) 



SciDB: efficient processing of R scripts 



Flexibility with performance  



Global Land Observatory 

Building knowledge and data about 
global land change 

40 years of LANDSAT +  12 
years of MODIS + 

SENTINELs + CBERS 

Methods for land 
change for forestry 

and agriculture uses 


