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Abstract:

Using the NCEP/NCAR and Japanese (JRA-25) re-analysis winter daily (Dec. 1 to Feb. 28) data for th
period 1979 to 2012, this paper reveals the leading pattern of winter daily 850 hPa wind variability over
northern Eurasia from a dynamic perspective. The results show that the leading pattern accounts for 1
of the total anomalous kinetic energy and consists of two sub-patterns: the dipole and the tripole wind
patterns. The dipole wind pattern does not exhibit any apparent trend. The tripole wind pattern, howeve
has displayed significant trends since the late 1980s. The negative phase of the tripole wind pattern
corresponds to an anomalous anticyclone over northern Eurasia during winter, as well as two anomalo
cyclones respectively occurring over southern Europe and in the mid-high latitudes of East Asia. These
anomalous cyclones in turn lead to enhanced winter precipitation in these two regions, as well as nega
surface temperature anomalies over the mid-high latitudes of Asia. The intensity of the tripole wind
pattern and the frequency of its extreme negative phase are significantly correlated with autumn Arctic
sea ice anomalies. Simulation experiments further demonstrate that the winter atmospheric response t:
Arctic sea ice decrease is dynamically consistent with the observed trend in the tripole wind pattern ove
the past 24 winters, which is one of causes of the observed winter surface air temperature decline tren:
over Central and East Asia. The results of this study also imply that East Asia may experience more
frequent and/or intense winter extreme weather events in association with the loss of Arctic sea ice.
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