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The Global Nitrogen Budget: Then, and Now
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Nitrogen Fluxes

Changes in fluxes of reactive, or 
biologically available N.

The increase in atmospheric 
[N2O] and increased manure 
production over time, as a 
result of reactive 
N generation. 

Source: A U.S. Nitrogen Science 
Plan: Atmospheric-Terrestrial 
Exchange of Reactive Nitrogen,
November 2004

Observed atmospheric 
concentrations of N2O for 
the period 1000–2001. 
Proxy observations are 
taken from ice core 
measurements.
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Nitrogen Cycle versus Nitrogen Cascade

New Scientist, 01.21.06



Matson, Lohse, and Hall, 2002

Reactive Nitrogen: Its many guises

Not Shown – Ammonium Nitrate - NH4NO3 formed under humid conditions in air by the reaction of NH3 and NOX
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Nitrogen Deposition in the Western US

Modeled Deposition kg-N/ha/y
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What is Our Understanding of Soil NOx Emissions? 



Ecosystem Impacts of Reactive Nitrogen

Fenn et al., 2003b

Lakes

Implications for everything from
Changes in Species Makeup, and
Success of Invasive Species, to 
Alterations in Wildfires



California Emissions - 2002 (MMTCO2e)

California Climate Change Advisory Cttee, 2005 California Climate Action Team Report, 2006 
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Projected Emissions in 2020 (MMTCO2e)
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How Global??

NOx Plumes over China

Richter et al, 2005



The Systems 
View
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