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Carbon “budget” of the 1980s decade
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Annual mean concentration relative to South Pole

Expected gradient from
fossil fuel burning

Observed CO2 gradient
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Photo: Mark Losleben, U. of Colorado

ESRL started sampling
at Niwot Ridge, Colorado,
(altitude 3,523 m) in 
January 1968.  Since that
time, a global cooperative 
observing network was 
built.



Portable Air Sampler at Work in Kazakhstan



Franklin-Parker Reserve, Pine Barrens, NJ

Is the CO2 concentration downwind of
North America lower than it is upwind?
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Terrestrial carbon cycle model projections
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The CO2 data in Colorado suggest that 
from the late 1960s to today the spring is 
starting earlier, while the fall commences 
later in the year.  



Tentative carbon “budget” for the U.S.
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Source: Pacala et al., Science (2001)
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Oglesby, IL, 9 August 2005



Take-Home Messages

• Carbon dioxide is a major concern for future climate change

• It is likely that atmospheric carbon dioxide levels will be more
than twice their pre-industrial value by the end of this century

• NOAA/ESRL is a world-leader in carbon dioxide monitoring 
and research

• The NOAA/ESRL North American Carbon Cycle Observing 
System will be capable of:

– monitoring regional carbon dioxide uptake and emission in the U.S.
– providing U.S. regional information for managing carbon, for 

example, sequestration or carbon credit verification
– serving as a prototype for other regions/countries who wish to 

monitor their carbon footprint
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