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The chemical composition of the atmosphere is permanently changing, driven by
changes in emissions (natural and anthropogenic) as well as natural climate variability
(e.g. El Nino, stratospheric variability). Here, an ensemble climate chemistry simula-
tion for the period 1960 to 2020 is presented in which stratospheric and tropospheric
chemistry are regarded consistently (Dameris et al., 2005; Grewe, 2007). It shows:

• a reduced tropospheric ozone increase in the 90s caused by a decrease of strato-
spheric ozone influxes due to stratospheric ozone depletion.

• a reduced tropospheric ozone column in the equatorial pacific region due to El
Nino (in agreement with observations), however an increase in lightning and
related tropospheric ozone.

• a peak in ozone production efficiency due to a NOx emission in around 1990

• decrease in lightning NOx emissions over the whole period due to less (though
stronger) convective events.
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