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Motivation 

1975 1989 2001 

Rondonia, Brazil in Google Earth 



Why Forest Carbon Monitoring? 

Globally significant and time-sensitive 
Å Tropical Deforestation, GHG and REDD+ 
Å Google.org concerns: Climate change and global poverty alleviation 

 
 

Google-scale problem 
Å Requires petabytes of data 
Å Forest Carbon algorithms are complex and often parallelizable 
Å Cloud-computing is a natural solution 
Å Google Earth already playing a role (visualization) 

 
 

Many requests to Google 
Å Scientists,  Developing world nations, Multi-lateral  

institutions, Donors, Policymakers 



Challenges that exist today 

Forest Monitoring & Measurement Challenges 

Satellite Imagery Data 

Scientific algorithms 

Data Processing 

Should every single country (and scientist) have to solve these on their own? 



Actors and Stakeholders 

National/subnational governments and local project teams 
Å Operational users and practitioners 
Å Select data, run algorithms, interpret, validate and report results 
Å REDD implementation, natural resource mgmt, law-enforcement 

Å Seek sharing and collaboration with stakeholders   
 
 

Scientists and other algorithm providers 
Å Forest area change detection, biomass estimation, carbon acctingé  

 
 

Stakeholders 
ÅCivil society, NGOôs, donors/investors, policymakers, media 
Å Primarily viewing and interpreting pre-generated results 

Goal: design new platform to satisfy these multiple user communities 



What can we do? 

Googleôs Mission 
 Organize the worldôs information and make it universally accessible and 

useful. 
 

Help governments, scientists, local project teams: 
o Better manage and scale their data and processing 
o Get the best science out of the laboratories and into operational use 
o Discover and leverage each others methods and results 
o Develop and share best practices locally, regionally, globally 
o Increase transparency, reproducibility and collaboration 

 
 



At COP16 we announcedé 







Satellite Imagery Collection 



Availability of data 



Landsat catalog (excerpt) 
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Parallel Processing  

ñin the cloudò 

 

(a brief illustration) 



 

Original image 



 

Original image  

... is divided into 256px sub-units. 



 

Sub-units are distributed 



 

Sub-units are distributed 

... to separate machines. 



 

Sub-units are distributed 

... to separate machines 

... where they can be processed  

in parallel. 



 

Thousands can be processed 

simultaneously 



 

Result is reassembled 



 

Result is reassembled  

... into a finished image 





Normalized Difference Fractional Index (NDFI), Imazon 

Earth Engine App: Sistema de Alerta de Desmatamento 



Earth Engine App: CLASlite Forest Monitoring 

Forest change detection, annual time-series 1985-2009, 
Carnegie Institution for Science 

 


