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• Key Players in WAIS Climate
• ENSO (or, forcing from the tropics)
• SAM
• Amundsen – Bellingshausen Seas Low
• Individual cyclones

• Influence is complex and only 
recently starting to be better 
understood
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Rossby Wave: TeleconnectionsRossby Wave: Teleconnections

Karoly (1989)

H



The Southern Annular Mode 
(SAM)
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Rossby Wave GenerationRossby Wave Generation

Lachlan-Cope and Connolley (2006)



Rossby Wavetrains: 500 hPa 
Streamfunction zonal anomalies
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Eu Vectors: La Niña CaseEu Vectors: La Niña Case
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Combined SAM + ENSO 
Influence
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An Important Connection?An Important Connection?

Reconstructed Temperature Trends

1957-2006 1969-2000

L L
L = Amundsen - Bellingshausen Seas Low

Steig et al. 2009
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• Exists because the Antarctic 
Peninsula and off-axis nature of the 
Antarctic topography dynamically 
influence the atmospheric flow of the 
region

• Little is understood of the ABSL 
variations, especially its connection 
with synoptic activity
• Necessary first step in order to find any 

links to the strong regional warming
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Interannual ABSL Variations 
(79-01)
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The Weather-Climate 
Connection: 

Individual Cyclones
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University of Melbourne Automated Cyclone Tracking Scheme
Simmonds et al. (2003)
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University of Melbourne Automated Cyclone Tracking Scheme
Simmonds et al. (2003)
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The Biggest Impacts: 
Ten Strongest Cyclones 

(by month) 
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Top Ten Occurrence By YearTop Ten Occurrence By Year
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Circulation Anomalies at 
Cyclone Peak Intensity
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State of the Climate ReportsState of the Climate Reports

Snapshot of Climate in Comparison with Observational Records



20082008

1.  Break-up of the 
Wilkins Ice Shelf



20082008

2.  Continued Ice Loss in 
the Amundsen-
Bellingshausen Seas



20082008

3.  Record temperatures (positive) along 
Antarctic Peninsula in September and December



20092009

Austral summer 
2008-2009 was 
lowest melt year 
on record.  No 
melt detected on 
Ronne Filchner or 
Ross Ice Shelves.



20102010

Record positive SAM and sea 
ice extent in winter and late 
November – early December



ConclusionsConclusions
• WAIS climate is influenced by complex 

interactions from SAM and tropical forcing
• Variations in the ABSL are a key player in 

WAIS climate
• Understanding the weather-climate 

connection here is necessary, but 
challenging due to high interannual 
variability

• Over the last 3 years, there have been 
many important regional climate records, 
which also have important WAIS climate 
implications
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NCEP MSLP CompositesNCEP MSLP Composites
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El NiñoEl NiñoLa NiñaLa Niña

SAM -SAM -
Fogt et al. (2011)
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Zonal Mean Zonal Wind 
Composites: La Niña Case
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Shading: zonal mean zonal wind 
anomalies
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Thin contours: anomalous meridional 
transient eddy momentum flux 
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Thick contours: anomalous 
meridional transient eddy momentum 

flux convergence
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