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Monthly Antarctic Sea Ice Extent Anomaly [σ]

November 2016: −5.2 σ

for monthly average.

September 2016 to Present:

Consistently less than 1 σ.
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Extent Anomaly

GSFC NASA Team, 106 km2
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Overview

• Large-scale atmospheric changes are muted 
(perhaps threshold-related).

• Variables of interest: precipitation, storminess, wind 
stress.

• Hypothesis: Changes are associated with resulting 
changes to ocean mixed layer.

Objectives:

• Examine these issues over recent three year period
& contrast with ice maxima period (MERRA-2). 

• Examine changes in oceanic characteristics.

• GEOS S2S AO-CDAS: EnOI assimilation of major 
arrays, Argo, CTD, XBT, altimetry 
(GEOS/MOM5/CICE4.1).

• Keeping in mind that reanalysis trends are 
inherently dangerous..

• Recent sea ice  changes associated 
with the Pacific Multi−Decadal 
Oscillation.

• Increase in the surface wind stress 
curl.

• Enhanced warming of ocean mixed 
layer.
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Sea Ice Melt, October-November-December
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Ocean Mixed Layer Temperature Tendency 
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Neglecting diffusion,

e.g., Dong et al. 2007; Santoso et al. 2010
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10 m Wind Anomaly, October-November-December 
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Summary

• Ongoing reduction of Antarctic sea ice beginning in 2016 appears to focus on subpolar 
gyre regions in Austral spring.

• The GSFC S2S ocean analysis indicates a mixed layer warming trend in recent years 
extending to the surface. There is enhanced basal melt of sea ice close in to the 
continent.

• Reanalyses suggest entrainment is a significant contributing factor to temperature 
changes in the ocean mixed layer, consistent with Meehl et al.

• Atmospheric reanalyses suggest increased rainfall over sea ice during the reduced 
sea ice period.

13 of 13 



Global Modeling and Assimilation Office
gmao.gsfc.nasa.gov

National Aeronautics and Space Administration

2013 20142012

Weddell

Ross

A & B

Amery IS

[ 103 km2 ]

Hatched indicates Open Water
GSFC NASA Team

14



Global Modeling and Assimilation Office
gmao.gsfc.nasa.gov

National Aeronautics and Space Administration

2016 2017 2018

Weddell

Ross

A & B

Amery IS

[ 103 km2 ]

Hatched indicates Open Water
GSFC NASA Team

15


