January 5, 2021.
I wish to compliment and thank the authors for a thoughtful and succinct analysis of ‘State of
Science’ of Atmospheric Chemistry. The manuscript was a delight to read and captures most of
the important developments in the field.
However, in my judgement the manuscript misses on discussing Agricultural Air Quality and its
impact on the atmospheric environment. Agricultural emissions (from both crop and animal
production) play an important role in several atmospherically mediated processes of
environmental and public health concerns. These atmospheric reactions/processes affect local
and regional environmental quality, including odor, particulate matter (PM) exposure,
eutrophication, acidification, exposure to toxics, climate, and pathogens. Agricultural emissions
also contribute to the global problems caused by greenhouse (nitrous oxide and methane) gas
emissions. Agriculture is the largest contributor of both ammonia and nitrous oxide burden in the
atmosphere. Moreover, a number of nitrogen-, sulphur- and carbon-containing compounds,
including ammonia, nitrogen oxides, hydrogen sulphide, volatile organic compounds, and
hazardous air pollutants are emitted through agricultural operations. Ammonia, in particular,
plays a role in a host of environmental problems (e.g., air quality, odor, climate change, soil
acidification, eutrophication, biodiversity), often through interactions (i.e. atmospheric
chemistry) with other compounds in the atmosphere. The manuscript misses out on the
opportunity to highlight the emerging role of ammonia and other agricultural emissions in the
atmosphere.
I hope the authors will find these comments useful as they revise the manuscript.
Some References:
Aneja, V.P., J.P. Chauhan, and J.T. Walker, “Characterization of Ammonia Emissions from
Swine Waste Storage and Treatment Lagoons,” Journal of Geophysical Research-Atmospheres,
Vol. 105, pp. 11535-11545 (2000).
Aneja, V. P. et al. (eds). Proceedings, Workshop on Agricultural Air Quality: State of the
Science (North Carolina State University, Raleigh, North Carolina, (2006)
http://ncsu.edu/airworkshop/.
Aneja, V.P., W.H. Schlesinger, and J.W. Erisman, “Effects of Agriculture upon the Atmospheric
Environment of the United States: Research, Policy and Regulations”, Environmental Science
and Technology, vol. 43, pp. 4234-4240 (2009).
Aneja, V.P., W.H. Schlesinger, and J.W. Erisman, “Farming pollution”, Nature Geoscience, vol.
1, pp. 409-411 (2008).
Baek, B. H., Aneja, V. P., & Tong, Q. Environ. Pollut. 129, 89–98 (2004).
Erisman, J. W. et al. Environ. Pollut. 150, 140–149 (2007).

Erisman, J., Sutton, M., Galloway, J. et al. How a century of ammonia synthesis changed the
world. Nature Geosci 1, 636–639 (2008). https://doi.org/10.1038/ngeo325
Galloway, J. N. et al. Science 320, 889–892 (2008).
Steinfeld, H. et al. Livestock’s Long Shadow: Environmental Issues and Options (Food and
Agriculture Organization of the United Nations, Rome, 2006); available at:
http://www.virtualcentre. org/en/library/key_pub/longshad/A0701E00.pdf

Viney.
-Viney P. Aneja | Professor
Department of Marine, Earth, and Atmospheric Sciences | North Carolina State University
Post Office Box 8208 | 5136 Jordan Hall | Raleigh, NC 27695-8208
P: 919-515-7808 | F: 919-513-8814 | Email: VINEY_ANEJA@NCSU.edu
http://www.go.ncsu.edu/airquality

