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Motivation 

•  Extreme weather – 
AWS monitoring 

•  No precipitation 
•  Very few 

observations 
•  Need monitoring 

network 
•  First – snow depth 

change and causes 



Purpose 
•  End goal is to quantify precipitation in 

Antarctica 
–  Data assimilation of all Antarctic observations into 

the University of Wisconsin-Nonhydrostatic 
Modeling System (UW-NMS) 

•  Currently focus is snow depth change 
–  Meteorological Causes 

•  Blowing snow and precipitation 

–  Topographical influences 
•  Comparison to model results  



Project Details 

•  Strategic placement of ADGs 
•  8 ADG sites 
•  Snow density measurements 
•  Visual stratigraphy 
•  Comparison to AWS data 



Instrumentation 
•  AWS 

–  Low power 
consumption 

–  Basic meteorological 
measurements 

–  Project in operation 
since 1980 

•  ADG 
–  SR50 
–  ARGOS 
–  8 sites  







ADG Data Analysis 
•  Data from 2004-2006 
•  Depth change events identified (750 in all) 
•  Five categories 

–  Undetermined 
–  Unexpected 
–  Blowing snow 
–  Precipitation 
–  Combined (Blowing snow and precipitation) 

•  Blowing snow threshold 
•  Constant relative humidity 
•  Further analysis for each station for each case 





•  Base of Transantarctics 
•  Net accumulation lower (B 

offsetting P) 
•  Orographic precipitation 
•  Katabatic wind flow 
•  Wave of energy (Adams, 

2004) 
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Comparisons to Modeling Studies 
•  Horizontal flux of B negative near slopes, 

positive on ice shelves 
– Mary 
– Ferrell 

•  Precipitation max along windward slopes of 
Transantarctics  
– Also southern slope of Ross Island 

•  Katabatics at Drygalski felt as far out as Franklin 
island 

•  Willie shows B as much as P 
– Follows well with known flow down lee slopes 

of Ross Island 
•  Accumulation higher in topographical regions 



Conclusions 

•  Net accumulation over time at all sites 
•  All sites show more precipitation cases than 

blowing snow (except Mary) 
•  Topography plays an important role 
•  Snow densities correlate with accumulation 

values 
•  Can’t use ADGs alone to determine all events 
•  Need a better monitoring network combined with 

data assimilation to determine precipitation 
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