Two distinct influences of Arctic warming on cold winters over North
America and East Asia
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Arctic warming has sparked a growing interest because of its possible impacts on
mid-latitude climate. A number of unusually harsh cold winters have occurred in many
parts of East Asia and North America in the past few years, and observational and
modelling studies have suggested that atmospheric variability linked to Arctic warming
might have played a central role. Here we identify two distinct influences of Arctic
warming which may lead to cold winters over East Asia or North America, based on
observational analyses and extensive climate model results. We find that severe winters
across East Asia are associated with anomalous warmth in the Barents-Kara Sea region,
whereas severe winters over North America are related to anomalous warmth in the East
Siberian-Chukchi Sea region. Each regional warming over the Arctic Ocean is
accompanied by the local development of an anomalous anticyclone and the
downstream development of a mid-latitude trough. The resulting northerly flow of cold
air provides favorable conditions for severe winters in East Asia or North America.
These links between Arctic and mid-latitude weather are also robustly found in idealized
climate model experiments and CMIP5 multi-model simulations. We suggest that our
results may help improve seasonal prediction of winter weather and extreme events in
these regions.
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