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ROSS ICE SHELF CLIMATOLOGY 
STUDY: MOTIVATION

•  AWS program installation started in 1980, therefore 

roughly 30 years of data available for climatology

•  The only available dataset for surface climatology of 

the ice shelf is AWS data!

•  Climatology of the entirety of the ice shelf using 

AWS data has yet to be completed…in progress

•  Using temperature, pressure, and wind data from 

AWS to further our understanding of RIS 

atmospheric phenomena  Schwerdtfeger AWS 1985 



DATA AND METHODS
•  Mean parameters are calculated using 3-hourly observations and maximum and minimums 

are calculated using 10-minute observations

•  Operational periods range from 5 to 30 years and periods of instrumentation error are 
evaluated

•  Daily missing mean values are replaced with the long-term corresponding daily mean values if 
the number of days missing in a year is less than 60, otherwise the annual mean is eliminated 
from the the dataset. 

•  Seasonal means have threshold values of 40 (all winter periods) and 25 (all other seasons) 
missing values when the seasonal means are eliminated from the dataset

•  The RIS is divided into 3 regions: (Transantarctic Mountains, Central, and Coastal)

•  Seasons are divided: Spring(ON), Summer(DJ), Autumn(FM), Winter1(AMJ), Winter2 (JAS)





Station Years Total # Years

Gill 1985-2013 29

Lettau 1986-2011 26

Margaret 2009-2013 5

Schwerdtfeger 1985-2013 29

Elaine 1986-2013 28

Eric 2005-2013 9

Marilyn  1984-2013 30

Mary 2005-2011 7

Meeley 1980-1985 6

Sabrina 2009-2013 5

Martha II 1987-1992 6

Vito 2004-2013 10

Nascent 2004-2011 8



•  Transantarctic: -23.1 °C

•  Coastal: -26.1 °C

•  Central: -27.1 °C

TEMPERATURE

•  Marilyn AWS +0.9°C ± 0.6 
per year

•  Maximum 6.2°C for 26 
December 2011 at 
Schwerdtfeger AWS

•  Minimum -65.4 °C at Gill AWS 
14 Aug. 2001

•   Significantly correlated to SAM and SAO 







Potential Temperature possibly lowest in the world with 
a minimum of 209.3 K at Gill AWS on 19 May 2000 

(Theta=-65.1 °C and P=979.3 mb)
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•  Transantarctic: 982.1 mb

•  Coastal: 981.5 mb

•  Central: 981.1 mb

PRESSURE

•  Gill AWS and Schwerdtfeger AWS 

significant pressure decresases???

•  Maximum 1030.8 hPa at Elaine 

AWS 17 June 1999

•  Minimum 922.0 hPa at Gill AWS 

13 August 2007

•   Significantly correlated to SAM, SAO, and MEI







North - South orientation of eastern RIS with a west to east 
decrease in pressure due to flow over the mountains
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•  Transantarctic: Resultant: 3.4 m/s; 

Scalar: 5.1 m/s

•  Coastal: Resultant: 2.7 m/s; 

Scalar: 4.4 m/s

•  Central: Resultant: 2.2 m/s; 

Scalar: 4.1 m/s

WIND SPEED

•  Schwerdtfeger resultant 

wind speed increase???

•  Maximum 35.4 m/s at 

Sabrina AWS on 27 July 

2011

•  Most difficult parameter!







Winds are generally directed 
from the south with higher 

winds speeds in the northwest 
region of the RIS
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ADDITIONAL NOTES

•  AWS Horizontal Movement (~0.5 km per year) and Net 

Accumulation (~0.3 m per year)

•  Station malfunction during winter months and changes in 

hardware create data voids in seasonal and annual means

•  Maintenance every few years always creates difficulties in 

perfectly consistent datasets 



CONCLUSIONS

•  Marilyn AWS warming 0.9°C ± 0.6 will prompt further studies at 
Marilyn AWS when there are 30-50 years available

•  Central RIS AWS (red) experience the coldest mean temperature, 
the lowest mean pressure, and lowest resultant wind speed

•  Transantarctic Mountain RIS AWS (green) experience the warmest 
mean temperature, the highest mean pressure, and the highest 
wind speed

•  Climatology will provide valuable information for weather 
forecasters, Antarctic researchers, and future logistics planning
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