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Influences of the Arctic sea-ice reduction on stratosphere-troposphere coupling
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Reduction in the Arctic sea-ice cover influences atmospheric circulation, specifically leading to more frequent occurrence of
the negative phase of the Arctic Oscillation (AO) and North Atlantic Oscillation (NAO) in winter. A recent study showed that
the key processes for this Arctic-midlatitude climate link were upward propagation of planetary-scale waves, weakening of the
stratospheric polar vortex, and downward propagation of the signal to the surface (Nakamura et al., 2015). We investigated
details of this mechanism based on numerical experiments. Our results showed that weakening of the stratospheric polar vortex
occurred in conjunction with the intensification of upward propagation of the planetary waves into the stratosphere and that the
negative AO/NAO-like geopotential height pattern in the troposphere emerged in association with the downward-propagation
of that signal. We also found that the key region of amplified upward wave activity was the eastern Siberia. It was the region
located east of a climatological trough at the lower stratosphere with southerly winds so that an increase in the wave activity
linked to increasing poleward eddy heat flux.
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