Geophysical Research Abstracts, Vol. 9, 00647, 2007 ‘x
SRef-ID: 1607-7962/gra/EGU2007-A-00647 GG

© European Geosciences Union 2007

Observations of HNG;, X alkyl nitrates, >peroxy
nitrates and NO, fluxes: Mechanisms controlling
exchange over a ponderosa pine forest

D.K. Farmer (1), P.J. Wooldridge (1) and R.C. Cohen (1,2,3)

(1) Department of Chemistry, University of California Berkeley, California, USA, (2)
Department of Earth and Planetary Science, University of California Berkeley, California,
USA, (3) Energy and Environment Technologies Division, Lawrence Berkeley National
Laboratory, California, USA (dfarmer@nature.berkeley.edu / Fax: 1-510-643-2156 / Phone:
1-510-642-8001)

Measurements of exchange of reactive nitrogen oxides between the atmosphere and
a ponderosa pine forest in the Sierra Nevada Mountains are reported. During winter,
we observe upward fluxes of NOand downward fluxes of total peroxy and peroxy
acyl nitrates £PNs), total alkyl and multifunctional alkyl nitrateZANs), and the

sum of gaseous HNQand semi-volatile N@ aerosol (HNQ,. ). The signs and
magnitudes of these wintertime individual aBMO,;; fluxes are in the range of prior
measurements and indicate #tlO,, deposition. However, during summer, we ob-
serve downward fluxes only a&tANs, and upward fluxes of HN) ¥>PNs and NQ

with signs and magnitudes that are unlike most, if not all, previous observations and
analyses of fluxes of individual nitrogen oxides. The results imply that the mecha-
nisms contributing to NQ fluxes, at least at this site, are much more complex than
previously recognized. We show that the observations of upward fluxes of;HHN®D

Y PNs, and downward fluxes afANs, during summer are consistent with oxidation

of NO, and acetaldehyde by elevated OH within the forest canopy. We discuss the im-
plications of elevated HQ and explore the relative importance of deposition, canopy
chemistry, and ecosystem emissions in controlling biosphere-atmosphere exchange of
reactive nitrogen oxides.



