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The past decade has seen an exceptional number of unprecedented extreme weather events in northern mid-
latitudes, along with record declines in both Arctic sea ice and snow cover on high-latitude land. The underlying
mechanisms that link the shrinking cryosphere with the extreme weather in the mid-latitude continent, however, re-
main unclear. Previous studies have linked changes in winter atmospheric circulation, anomalously cold extremes
and large snowfalls in mid-latitudes to rapid decline of Arctic sea ice in the preceding autumn. Using observational
analyses, we show that the winter atmospheric circulation change and cold extremes are associated with winter
sea ice reduction through an apparently distinct mechanism from those related to autumn sea ice loss. The associ-
ations between the increased summer extreme heat events in mid-latitudes and losses of snow and sea ice are also
demonstrated using satellite observations of early summer snow cover and summer sea-ice extent. Although there
is still much to learn about the interactions between a rapidly changing Arctic and large-scale circulation patterns,
our results provide further evidence linking cryospheric loss with the mid-latitude extreme weather.



