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We examined impacts of the recent changes in the Arctic sea ice extent on the general circuation 
in the troposphere and starosphere by perfoming a series of a general circulation model (GCM) 
experiments. The GCM used in this study was the Earth Simulator GCM (AFES) with T79 
horizontal resolution and 56 vertical levels up to about the 60 km model top. Perpetual model runs 
were performed with the Arctic sea ice extent of the past period (1979 to 1983, CNTL) and the 
more recent period (2005 to 2009, NICE). We focus our attention on the impact of the Arctic sea 
ice reduction on the winter startospheric circulation. The increase in the frequency of the 
staratosphereic sudden warming (SSW) event and the weakening of the polar night jet during the 
early winter (December-January) were found in the NICE experiment. Theses changes were 
caused by the enhancement of the planetary wave activity in the NICE experiment. This mplies 
that the global warmimg in the troposhere strongly affects the general circulation in the 
stratosphere through the upward propagation of the planetary wave. In order to clarify the effects 
of the changes in the high-latitude SST and/or the reduction of the Arctic sea ice on the 
stratospheric circulation, additional experiments were performed. Furthermore, the straospheric 
influences on the Arctic enviroment during the winter and early spring through the stratosphere-
troposphere coupleing process were investigated. 
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