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Transport of tropospheric ozone and precursors to the Arctic: lessons
from a multi-model evaluation using aircraft, satellite and surface data
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Changes in abundances of short-lived climate pollutants such as tropospheric ozone and aerosol may have
contributed significantly to observed rapid Arctic warming in recent decades. Ozone in the Arctic troposphere is
influenced by long-range transport of polluted air from Europe, Asia and N. America, and in summer from boreal
wildfires. Our understanding of how different sources contribute to Arctic tropospheric ozone is limited, and is
reliant on sparse observations and models of atmospheric transport and chemistry. In particular, our confidence in
future high latitude tropospheric ozone response to projected changes in mid-latitude emissions, and subsequent
climate impacts, is informed by the ability of models to accurately simulate poleward export from source regions,
long-range transport to high latitudes, and photochemical transformation of ozone and its precursors during such
events.

We will present an overview of recent results from the evaluation of simulated distributions of ozone and
its precursors in the Arctic troposphere from 10 chemical transport models, using an extensive suite of in-situ
aircraft data, and data from surface stations and satellites. The models show substantial variability in their ability
to simulate abundances of key ozone precursor species throughout the depth of the Arctic troposphere, with
implications for in-situ ozone photochemical production and loss. Using results from synthetic model tracer
experiments, we separate the impacts of inter-model differences in transport and chemical processes in driving
inter-model variability in high-latitude ozone precursor sensitivities to different anthropogenic and biomass
burning source regions. We will also highlight the importance of simulated vertical export from source regions
for the high latitude tropospheric ozone budget and ozone radiaitive effects. Finally, we discuss some important
chemical uncertainties in simulating Arctic tropospheric ozone response to mid-latitude emissions and subsequent
climate impacts, including interactions between stratospheric ozone import and in-situ ozone production.



