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The characteristics and driving mechanisms of Elevated Stratopause Events (ESEs) are examined in simulations of the
EMAC chemistry-climate model under present and projected climate conditions. ESEs develop after sudden stratospheric
warmings (SSWs) in boreal winter. While the stratopause descends during SSWs, it is reformed at higher altitudes after
the SSWs, leading to ESEs in years with a particularly high new stratopause. EMAC reproduces well the frequency and
main characteristics of observed ESEs. ESEs occur in 29% of the winters, mostly after major SSWs. They develop in stable
polar vortices due to a persistent tropospheric wave forcing leading to a prolonged zonal wind reversal in the lower
stratosphere. By wave filtering, this enables a faster re-establishment of the mesospheric westerly jet, polar downwelling
and a higher stratopause. In agreement with other work, we find in-situ generation of wavenumber-1 activity by
baroclinic instability during the SSWs. By the end of the 21st century, the number of ESEs is projected to increase, mainly
due to a sinking of the original stratopause after strong tropospheric wave forcing and planetary wave dissipation at
lower levels. Future ESEs develop preferably in more intense and cold polar vortices, and tend to be shorter. While in
the current climate, planetary wavenumber-2 contributes to the forcing of ESEs, consistent with a higher ratio of split to
displacement SSWs in ESEs, future wave forcing is dominated by wavenumber-1 activity as a result of climate change.
Hence, the persistence of the forcing seems more relevant for ESEs than the wavenumber decomposition.



