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Nitrogen deposition in the United States
ABSTRACT
Human activities have greatly increased emissions of reactive forms of nitrogen (N) to the atmosphere, resulting in excess N deposition to natural ecosystems. Fossil fuel combustion releases NOx, agriculture activities releases NH3, which consequently deposit on the surface in forms of HNO3, NO3- (referred as oxidized N) or NH3, NH4+ (referred as reduced N), respectively. Li et al. (2016) examines the overall contributions of oxidized and reduced forms of inorganic N to wet, dry and total deposition budgets. Wet deposition data is obtained from NADP US National Trend Network for around 200 sites, with time periods from 1990-1992 and 2010-2012. Dry deposition is estimated by using multilayer model approach combining with atmospheric concentration data from CASTNET/AMoN/IMPROVE NHx networks for 37 sites with time period of 2011-2013. Results suggest that across most of the US, wet deposition has transitioned from being nitrate-dominated in the 1980s to ammonium-dominated in recent years. Dry deposition results in recent years reveal that reduced N contributes 65% of the total inorganic N deposition budget, in which dry deposition of NH3 plays an especially key role. Total (wet +dry) N deposition appears to be dominated by reduced N. The result is controversial as Sun et al. (2016) proposes another way to estimate total N deposition using multimodel mean results from ACCMIP, with time periods from 2000-2004/2010. Besides above species, organic nitrate and other minor oxidized N are integrated in the estimation. Result shows that 87% of areas of the US are dominated by the oxidized N deposition, which is opposite with Li et al.’s result. Overall, increased study of atmospheric NH3 concentrations and improved measures of ammonia dry deposition fluxes are needed for a better understanding of N deposition, and it is necessary to consider a policy to reduce NH3 emission to protect ecosystems from excess nitrogen deposition.
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