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The Global Impact of Traffic Emissions on Ozone and OH
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To estimate the impact of emissions by road, aircraft and ship traffic on ozone of the present-day atmosphere seven
different atmospheric chemistry models simulated the atmospheric composition of the year 2003. Based on newly
developed global emission inventories for road, ship and aircraft emissions each model performed a series of five
simulations: A base scenario using the full set of emissions, three sensitivity studies with each individual sector
of transport reduced by 5% and one simulation with all traffic related emissions reduced by 5%. The approach
minimizes non-linearities of the atmospheric chemical effects and the results are later scaled to 100%.

The mean maximum effect on ozone predicted by the models is 4.0 DU and maximizes over the northern subtropi-
cal Atlantic. The relative effect amounts to more than 15% for the zonal mean (5.5 ppbv) compared to unperturbed
conditions.

In the region of maximum column ozone sensitivity maritime emissions contribute to more than 80% to the bound-
ary layer during northern summer. Ship exhausts contribute to the total southern hemispheric traffic induced tro-
pospheric ozone perturbation about 60%—-80% throughout the year (1-1.5 ppbv).

Road emissions have the strongest impact on ozone over the continental boundary layer and the free troposphere.
Their impact on the northern hemisphere upper troposphere competes with aircraft emissions over the continents
due to vertical transport and convection. On a global basis NOx emissions from aircraft perturb ozone most effi-
ciently. In the tropopause region between 30 and 60°N aircraft emissions account for 4 ppbv during July (3%) and
3ppbv (2%) during Januay, respectively.

In the lower troposphere chemistry responds most sensitively to ship emissions in the marine boundary layer over
the Atlantic, where the effect on ozone can exceed 10% and on OH even 15% (5 105 moelcules/cm3) during sum-
mer (zonal mean). The global annual methane lifetime reduction caused by ship exhaust is estimated to be on the
order of 3.5 - 4%, road by 1.5% and aircraft around 1%, respectively.



