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Alkyl nitrates (RONO2) are important reservoirs of tropospheric reactive nitrogen (NOx). They are produced from
the oxidation of hydrocarbons in the presence of NOx and emitted from the ocean and biomass burning. Due to
their relatively long lifetime they can be destroyed far away from their sources and release NO2 back to the local
atmosphere. That might change ozone concentrations on regional levels and alter the oxidising capacity of the
atmosphere.

To investigate the impact of the most abundant, C1-C3 RONO2 on tropospheric chemistry, we analysed the dif-
ferences in HOx, NOx and NOy burden and distribution in long-term perpetual year global chemistry climate
model (UKCA) runs with and without RONO2. First, we updated the reaction rate coefficients of the inorganic
and C1-C3 alkane (RH) chemistry of UKCA’s standard tropospheric chemistry mechanism. This was done to keep
the model inline with the latest chemical kinetics recommendations. Then we extended the mechanism to include
C2-C3 RONO2 photochemical production and loss. We tested the new mechanism in a steady state box model in
a range of NOx-RH conditions using the Master Chemical Mechanism as a benchmark. Finally, we implemented
the new mechanism into UKCA and validated it with a variety of aircraft observations. It appears that UKCA
(a) overestimates C1 RONO2 during NH summer outside equatorial region due to a low C1 RONO2 loss and (b)
underestimates C1 RONO2 within the equatorial region because of a lack of an oceanic source. To explore the
sensitivity of the model to RONO2 dry deposition and oceanic emissions and to calculate the contribution of these
processes to the global RONO2 budget, we ran the model with and without RONO2 dry deposition and C1 and C2

RONO2 oceanic emissions. The latter were implemented using data from Fisher et al. (2018).
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