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Significant uncertainty exists in magnitude and
variability of ammonia (NH3) emissions, which are
needed for air quality modeling of aerosols and
deposition of nitrogen compounds. Approximately
85% of NH3 emissions are estimated to come from
agricultural nonpoint sources. We suspect a
strong seasonal pattern in NH3 emissions; how-
ever, current NH3 emission inventories lack intra-
annual variability. Annually averaged NH3 emis-
sions could significantly affect model-predicted
concentrations and wet and dry deposition of ni-
trogen-containing compounds. We apply a
Kalman filter inverse modeling technique to de-
duce monthly NH3 emissions for the eastern U.S.
Final products of this research will include
monthly emissions estimates from each season.
Results for January and June 1990 are currently
available and are presented here. The U.S. Envi-
ronmental Protection Agency (USEPA) Commu-
nity Multiscale Air Quality (CMAQ) model and
ammonium (NH4

+) wet concentration data from the
National Atmospheric Deposition Program (NADP)
network are used. The inverse modeling technique
estimates the emission adjustments that provide
optimal modeled results with respect to wet NH4

+

concentrations, observational data error, and
emission uncertainty. Our results suggest that
annual average NH3 emissions estimates should

be decreased by 64% for January 1990 and in-
creased by 25% for June 1990. These results il-
lustrate the strong differences that are anticipated
for NH3 emissions.

KEY WORDS: ammonia emissions, emissions uncertainty
and evaluation, air quality modeling, inverse modeling

DOMAINS: atmospheric systems, environmental sciences,
environmental modeling, environmental chemistry
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Inverse Modeling Technique
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TABLE 1
National Emission Inventory NH3 Emission

Estimates[1] by Major Sources (thousand short tons)

Source Type 1990 1991 1992 1993 1994 1995

Livestock agriculture 3307 3324 3341 3370 3399 3427

Fertilizer application 420 446 473 499 525 551

Other (industrial sources, mobile) 604 620 635 652 665 687

Total (All Sources) 4331 4390 4449 4521 4589 4665
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