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Abstract

Ammonia (NH3) gas in the atmosphere contributes to the formation of airborne fine particulate matter
(PM2.5), which is linked to adverse health effects. Atmospheric NH3 also deposits into terrestrial and
aquatic ecosystems, potentially contributing to eutrophication and impacts on species diversity. The
National Oceanic and Atmospheric Administration (NOAA) is responsible for forecasting elevated levels
of PM2.5 under the of National Air Quality Forecast System (NAQFS), and these forecasts require reliable
estimates of precursor NH3 concentrations. The Community Multiscale Air Quality (CMAQ) model is
used to simulate atmospheric emissions and transport and conversion of NH3 to PM2.5; however, emissions
and transport processes for NH3 are subject to considerable uncertainty. The objective of the current
research is to design a framework for using satellite-based measurements to improve CMAQ predictions of
NH3. Measurements of NH3 by the Tropospheric Emission Spectrometer (TES) on the Aura satellite were
compiled for the continental U.S. over the entire operational period of the instrument (2004 through the
present). These were compared with available ground-based measurements from the Ammonia Monitoring
Network (AMoN) and other sources. Both of these data sets were used to evaluate CMAQ NH3 predictions
for a two case study periods in the summers of 2011 and 2014. For the TES comparisons, model predictions
were compared with satellite retrievals of ground level concentrations, total column concentrations, and
concentrations at the altitude of maximum satellite sensitivity. Model biases were computed, and regional
patterns in bias were evaluated using cluster analysis.
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