
Beyond biomass: detecting regional carbon dynamics in 

the Amazon 

Scott C. Stark  

Jin Wu, Veronika Leitold, Maria Hunter, Juliana Schietti, Diego Brandão, Scott Saleska, Michael Lefsky, Michael 

Keller, Brian Enquist, Sean M. McMahon, Yosio Shimabukuro, Luciana Alves, Carolina Castilho +++ 



What will be the fate of tropical 

forest in a changing climate?  

Saatchi et al. 2009. Biosciences Discuss. 



Basic science & changing tropical forests  

What determines forest biomass and the distribution of biomass 

over size-classes? 

 

What are the drivers of ecosystem primary production and other 

elements of carbon dynamics? 

 

What is the relationship between environments, plant functional 

types, and community structure? 

 

How does ecophysiology determine plant performance? 
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Basic science & changing tropical forests  

STOCKS 

 

 

FLUXES 

 

What is the relationship between environments, plant functional 

types, and community structure? 

 

How does ecophysiology determine plant performance? 

 



Conservation & Applied Science   

STOCKS é REDD 

  

 

FLUXES é Are rainforests a carbon sink? 

 

What is the relationship between environments, plant functional 

types, and community structure? 

 

How does ecophysiology determine plant performance? 

 



Basic Information Needs  

Biomass measurements 

 

Measurements of production (+ other components of the carbon 

cycle) 
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Saatchi et al. 2009 Nepstad et al. 2002 



Remote Sensing to the Rescue?  

Biomass measurements 

 

Measurements of production (+ other components of the carbon 

cycle) 

Nepstad et al. 2002 Saatchi et al. 2009 



Remote Sensing to the Rescue?  

Spectral Information, e.g., MODIS 

Saleska et al 2008 



Remote Sensing to the Rescue?  

RADAR 

Shugart, Saatchi, & Hall 2010  



Remote Sensing to the Rescue?  

RADAR 

Saatchi et al. unpublished 



Remote Sensing to the Rescue?  

LiDAR 

Clark et al. 2004  



New Text  
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Small Footprint LiDAR 

usgs 
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Measures of Canopy 

Height from LiDAR 

Clark et al. 2004  



Biomass from Forest Vertical Structure  

Asner et al. 2010 

PNAS 

Mascaro et al. 2010 



Biomass from Forest Vertical Structure  

Saatchi et al. 2011 PNAS 
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Moving Beyond Biomass 

Can information about forest structure from 

remote sensing quantify ecosystem fluxes?  



Moving Beyond Biomass 

Asner et al. 2010 PNAS 

CLASlite: 


