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Observed Surface temperature change: 2000s minus 1960s 

Source: GISTEMP: data.giss.nasa.gov/gistemp/maps

This is the only of the 3 major global surface temperature analyses 
incorporating a substantial number of Antarctic observations. 
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Observed Surface temperature change: Compare Data Sets 

Antarctic temperature anomaly: 1950s to 2000s

Dataset	 timespan Domain	 Trend	°C/decade
ANTARCTIC	GISTEMP 1958‐2010	 64°S‐90°S		 0.13±0.07
MONAGHAN 1960‐2009 Antarctic	land	 0.19±0.14
STEIG 1958‐2006 Antarctic	land 0.14±0.13
CHAPMAN 1958‐2002 Antarctic	land 0.07±0.11
O’DONNELL 1958‐2006 Antarctic	land 0.08±0.08



Compare Data Sets: Trends 1979 to 2000s

austral autumn (MAM) austral spring (SON)



Compare Data Sets: Trends 1979 to 2000s

austral summer (DJF) austral winter (JJA)



Austral spring (SON) average temperatures & sea ice



Austral spring (SON) 1979-2008 trends in temps & sea ice

More sea ice less sea ice
colder warmer



Austral spring (SON) 1979-2008 trends in temps & sea ice

More sea ice less sea ice
colder warmer



SAM vs tropical influence on Antarctic climate

More sea ice less sea ice
colder warmer



Faraday (Vernadsky) station is distinctly tropical in the spring



Attribution of austral spring (SON) trends to atmospheric 
circulation



Attribution of SON atmospheric circulation trends to SST 
trends

Faraday, WAIS & western Pacific SSTs are warming together

data

Model*

Model*

*model response to prescribed SST



Summary – Antarctic temperature trends and tropical 
influence

• Antarctica has warmed since the 1950s. Most data sets agree.

• Since 1970s, there has been marked seasonality and regionality in the trends: 
warming in spring in W Antarctica; cooling in autumn in E Antarctica, esp. in Ross 
Sea sector (though cooling has subsided in recent years)

• Increased temperatures coincide with reduced sea ice concentration and vice 
versa, on a regional, not Antarctic-wide scale

• Spring trends are consistent with an atmospheric circulation trend, the Pacific-
South American pattern, which may be forced by tropical SST trends

• We need to push for more meteorological observations over WAIS, and intelligent 
discourse about Antarctic climate change
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An Informed Guide to Climate Data Sets with Relevance to 
Earth System Model Evaluation

• A web-based  guide to the strengths and weaknesses of 
selected climate data sets 

• A forum for ‘expert-user guidance’ and comments/discussion 
from the community

• Will reach a broad, international audience, especially young 
scientists

• Coming in October, 2011!!

www.climatedataguide.ucar.edu
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Collaborative Research: Decoding & Predicting Antarctic 
Surface Melt Dynamics with Observations, Regional 
Atmospheric Modeling and GCMs   

Objectives
• Assess variability of observed surface melt occurrence (as 

seen in passive microwave data)
• Benchmark model‐based melt proxies vs observed melt
• Diagnose synoptic‐scale meteorological controls on melt
• Assess future change in melt proxies based on regional 

models driven by CMIP5 GCMs
Participants
• David Reusch, New Mexico Tech (dreusch@ees.nmt.edu)
• Derrick Lampkin, Penn State (djl22@psu.edu)
• Dave Schneider, NCAR (dschneid@ucar.edu)
See us at AGU, Poster Session C41E, Thursday morning, 8 December



THANK YOU





Attribution of austral autumn (MAM) trends to atmospheric 
circulation



www.climatedataguide.ucar.edu


