Summer extreme-high temperatures, surface melt and atmospheric rivers in the Antarctic Peninsula
linked to central tropical Pacific convection
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Northern sections of the Larsen Ice Shelf, eastern Antarctic Peninsula (AP) have experienced dramatic
break-up and collapse since the early 1990s due to strong summertime surface melt, linked to
strengthened circumpolar westerly winds. Here we show that extreme summertime surface melt and
record-high temperature events over the eastern AP and Larsen C Ice Shelf are triggered by deep
convection in the central tropical Pacific (CPAC), which produces an elongated cyclonic anomaly across
the South Pacific coupled with a strong high-pressure anomaly over Drake Passage. Together these
atmospheric circulation anomalies transport very warm and moist air to the southwest AP, often in the
form of “atmospheric rivers”, producing strong foehn warming and surface melt on the eastern AP and
Larsen C Ice Shelf. Therefore, variability in CPAC convection, in addition to the circumpolar westerlies, is
a key driver of AP surface mass balance and the occurrence of extreme high temperatures.



