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Take-home messages

• It is possible to measure directly:

• fossil fuel emissions

• land use change emissions

• The residual sink is found by difference, and is the 
aggregate result of all other land-based activities (incl. 
management, indirect effects, legacy effects, and all other 
natural effects)

•  The airborne fraction is increasing, but not as fast as 
fossil fuel emissions are increasing 

• There is substantial interannual variability in the 
terrestrial sink



NAS Workshop (Sept. 2003)
What methods are available for quantifying, 
characterizing, and cross-checking terrestrial carbon 
stocks over differing timescales and spatial scales?

• top-down and bottom-up methods, as well as 
field experiments and process models

• data needs:  

• high-resolution remote sensing for land use 
change

• satellite lidar for mapping forest height and 
age



NAS Workshop (Sept. 2003)
How do terrestrial carbon stocks and related 
greenhouse gas emissions change over time as a 
function of direct human-induced changes in land 
use, forestry, and other practices?

• Depends on the activity:

• for example, soil C decreases following 
agricultural cultivation while other effects 
depend on species, management practice, 
and age

• afforestation and reforestation generally 
increase C stocks, while deforestation 
releases C



How do terrestrial carbon stocks and related 
greenhouse gas emissions change over time as a 
function of indirect human-induced effects, natural 
effects, and past practices in forests and current or 
former agricultural lands?

• This is much less certain:  

• disturbances can disrupt ecosystem 
processes, esp. fires, insect outbreaks, 
storms, mortality

• multiple factors interact in non-linear ways, 
esp. CO2 fertilization, N deposition, fire, 
drought, and other climate effects
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What methods are available to distinguish human-induced 
changes in terrestrial carbon stocks and related greenhouse gas 
emissions from those caused by indirect human-induced effects, 
natural effects, and effects due to past practices in forests and 
current or former agricultural lands?

• Progression of approaches:

• inventory data

• standard values (“rules of thumb”)

• control plot studies

• multifactor manipulations

• bottom-up and top-down models 
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