Impact of alkyl nitrate chemistry on tropospheric ozone
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Introduction

Alkyl nitrates (RONO3) are directly emitted O:W>,+h:w'H2 5 Few studies have investigated the impact
or photochemically produced from the oxidation + of RONQOs chemistry on O3 using a global
of hydrocarbons in the presence of nitrogen oxide RH chemistry-climate model. Here we extend
(NO). Their formation terminates the tropospheric l the tropospheric chemical mechanism
ozone (O3) production by temporarily storing the TJF o, (CheT) of the United Kingdom Chem-
active form of nitrogen. Due to a relatively long RO, NO ¢~ O istry and Aerosols (UKCA) model to in-
lifetime of a few days to a few months, RONQO- “1;, +0, clude of C4-C5 alkanes (RH) and C5;-Cs
can be destroyed far away from their sources | RONOQO,;. We (1) test the new mechanism in a
by photolysis or hydroxyl radical (OH) oxi- ;' box model using the Master Chemical Mecha-
dation, releasing nitrogen dioxide (NOs) to ROOH —— RO 3 NO, - nism (MCM) as a benchmark, (2) validate the
the local atmosphere and altering Ogz con- new chemistry against NASA ATom-2 [1], (3)
centrations. RONO> evaluate the impact of C;-Cs RONO5 on Os.
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e Updating MCM and CheT inorganic and Cj- o C;-Cs; RONOy chemistry lowers steady state
Steady state Os concentration C3 RH Chemistry reduces the differen(jes n 03, OH and HOQ by 2% in almost all NOX-RH
100 - . . . . . .
o ‘ oxidants between mechanisms in a box model. conditions examined in a box model.
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RONO,/RH application

e Photochemical ‘clock’: system of 2 reactions
of compounds whose loss mechanisms are sim-
ilar but reaction rate coeflicients differ:

RH + OH =% RONO,, RONO, + OH X%

e Updating the same chemistry in UKCA re- o Idea: use RONOy and RH firn air data from

T Y T B B e veals statistically significant differences in sea- NEEM, Greenland, to better constrain Os
NOx, ppb sonal mean surface Os. trends in the NH since 1950 |2].
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UKCA vs ATom-2
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e Cy4-Cs RH and RONOQOs are underestimated by
UKCA, mostly over land and near pollution

sources. However, the order of magnitude of Cy- ! o
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