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The dynamical coupling between the troposphere and the lower stratosphere has been investigated using a low-
top, intermediate complexity model provided by the Abdus Salam International Centre for Theoretical Physics
(SPEEDY). The key question that we wanted to address is whether a simple model like SPEEDY can be used to
understand troposphere-stratosphere interactions, e.g. forced by changes of sea-ice concentration in polar arctic
regions.

Three sets of experiments have been performed. Firstly, a potential vorticity perspective has been applied to under-
stand the wave-like forcing of the troposphere on the stratosphere and to provide quantitative information on the sub
seasonal variability of the coupling. Then, the zonally asymmetric, near-surface response to a lower-stratospheric
forcing has been analysed in a set of forced experiments with an artificial heating imposed in the extra-tropical
lower stratosphere. Finally, the lower-stratosphere response sensitivity to tropospheric initial conditions has been
examined.

Results indicate how SPEEDY captures the physics of the troposphere-stratosphere connection but also show the
lack of stratospheric variability.

Results also suggest that intermediate-complexity models such as SPEEDY could be used to investigate the effects
that surface forcing (e.g. due to sea-ice concentration changes) have on the troposphere and the lower stratosphere.



