
__________
Research by BNL investigators was performed under the auspices of the U.S. Department of Energy under Contract
No. DE-AC02-98CH10886.

BNL-63547

PEROXY RADICAL CONCENTRATION AND OZONE PRODUCTION RATE IN THE 1995
SOUTHERN OXIDANTS STUDY

G. J. Frost, M. Trainer, M. P. Buhr, F. C. Fehsenfeld, P. D. Goldan, J. S. Holloway, G. Hübler,
B. T. Jobson, W. C. Kuster, D. D. Parrish, T. B. Ryerson, D. T. Sueper, J. E. Yee, and Y.-N. Lee

American Geophysical Union 1996 Fall Meeting, San Francisco, CA, Dec. 15-19, 1996.

The 1995 Southern Oxidants Study (SOS) combines aircraft observations of ozone precursors with model
calculations in order to understand the processes which lead to elevated ozone levels around Nashville,
TN, and over a multi-state area in the eastern US.  Photochemical ozone production requires nitrogen
oxides (emitted primarily by anthropogenic sources), volatile organic compounds (with both
anthropogenic and natural sources), humidity and sunlight, all of which are present in abundance during
the summer in the eastern US.  The rate limiting steps in this ozone production mechanism are reactions
of nitric oxide (NO) with peroxy radicals.  The present work presents calculations of peroxy radical
concentrations and ozone production rate using the extensive data set collected on the WP-3 Orion
aircraft. Measured concentrations of nitrogen oxides and free radical precursors, such as ozone and
formaldehyde, are used to construct a free radical budget.  This budget allows the calculation of peroxy
radical concentrations and, in combination with the measured NO, provides an estimate of the
instantaneous ozone production rate.  Radical levels and ozone production in rural areas and urban plumes
are contrasted.  This data is used to describe the correlations of peroxy radical concentration and ozone
production rate with the amount of nitrogen oxides for different organic compound levels.


