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            Abstract
Following years of record highs, an unexpected and precipitous reduction in Antarctic sea-ice extent started in 2016. This decline, lasting three years, was the most pronounced of the satellite era, equivalent to 30 years of sea-ice loss in the Arctic. Here, we synthesize recent work showing this sea-ice reduction probably resulted from the interaction of a decades-long ocean warming trend and an early spring southward advection of atmospheric heat, with an exceptional weakening of the Southern Hemisphere mid-latitude westerlies in late spring. We discuss what this event reveals about the underlying atmospheric and oceanic dynamical processes that control sea ice in the region and the ways in which shifting climate variability and remote forcings, especially from the tropics, influence these processes. Knowledge gaps show that further work is needed to improve future projections of changes in one of the largest seasonal phenomena on the planet.
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                    Fig. 1: Variability in SIE and SIC derived from passive microwave remote sensing.[image: ]


Fig. 2: Mechanisms influencing sea-ice cover and its variability.[image: ]
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                Data availability

              
              Figure 1 and its base maps were created using the Python packages Matplotlib52 and Basemap. Sea-ice extent data in Fig. 1 are pre-calculated monthly extent values from the .csv files in version 3 from https://nsidc.org/data/g02135 that are qualitatively comparable to the quality-controlled files that end in December 2018 (ref. 53). We have supplemented these with the near-real-time product available at the NOAA Climate Data Record of Passive Microwave Sea Ice Concentration54, available at the National Snow and Ice Data Center (NSIDC) in Boulder, Colorado, and on the NSIDC website at https://nsidc.org/data/g02202/versions/3 and https://nsidc.org/data/g10016 (near-real-time data). The SAM Index55 was accessed at https://legacy.bas.ac.uk/met/gjma/sam.html.
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