
Physical and Biological Impacts of 
Antarctic Sea Ice Extremes

• Record lows and highs in sea ice extent impact the physics and biology of the Southern Ocean 
• Non-linear responses and multi-year memory raises the prospect of compounding events 
• It’s complicated, but mostly bad
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Ice shelves

Top panel: ocean temperature response to 2016/17 sea ice 
minimum predicted by linear regression analysis. 
Bottom panel: ocean temperature response from perturbation 
ACCESS-OM2 simulation. Note multiyear memory!

Left panel: less sea ice leads to more coastal exposure. 
Right panel: less sea ice leads to more iceberg calving events.

Higher trophic levels
Sea ice plays a central role in the life cycle of many Antarctic 
species. Sea ice extremes upset these delicately balanced 
ecosystems leading to multifaceted and interconnected impacts. 

Record high in 2014. 
Record low minima in 2017, 2022, and 2023.

The oceanic response

Record highs and lows

System wide impacts
Sea ice extremes impact a multitude of physical, ecological, and 
economic systems. The upper panel shows a normal sea ice year, 
while the bottom panel highlights many of the changes observed 
in a year of extreme low sea ice coverage. 


