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Abstract In January 2016, a tropospheric warming occurred in the Arctic region associated with a fast, marked phase transition of the Arctic Oscillation (AO); this was followed
by a classic sudden stratospheric warming in March. The succession of these two distinct Arctic warming events provides a stimulating opportunity to examine their long-term
changes. Historical cases of these two types of Arctic warming were identified based upon previous studies in terms of the dynamics, tropical linkage, phase coincidence of the
Madden-Julian Oscillation, and El Nifio impacts. Results indicate a recent and accelerated increase in the tropospheric warming type versus a flat trend in stratospheric warming
type. Forced simulations with a global atmospheric model suggest the dominant role of reduced sea ice, over that of the global SST modulation, on the circulation anomaly and
increased intraseasonal variability in the Arctic region. Given that the AO transition associated with the tropospheric warming type occurs much more quickly than that with the
stratospheric warming type, the noted increase in the former implies intensification in the boreal-winter midlatitude weather extremes.
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