
Polar science and big data

Martin Siegert



• Overview of your work
• How did you start working with methodology 

side?
• Is your collaborative work with methodology side 

a win-win relationship, or do you get more 
benefit than methodology side?

• Can methodology side obtain a new research 
theme from your collaborative work and write 
technical papers?

• How do you educate/train pi-shaped scientists?





http://www.bigmapblog.com/2012/map-of-the-second-byrd-antarctic-expedition-1934/



IPY answered major questions about the Earth

“...to observe geophysical phenomena and to secure data from 

all parts of the world; to conduct this effort on a coordinated 

basis by fields, and in space and time, so that results could be 

collated in a meaningful manner.”

http://www.egy.org/background.html



Age of Geophysics, 1957 - present
Gordon Robin, 1921-2004

“One of his most inspired decisions was to advance 
the charting of glacier and ice cap thickness by 
airborne radio echo-sounding rather than explosions 
conducted on the surface” (Telegraph, 5 Oct 2004)







DC-3T Basler

ICECAP: 2008 – present (6 seasons)



ICECAP flightlines



Twin Otter

UK Institute Ice Stream: 2010-11



2001



2013







Subglacial lakes in Antarctica



Wingham et al., 2006



Wingham et al., 2006





Rignot et al., Science, 2011



http://cdn.antarcticglaciers.org/wp-content/uploads/2014/02/nature08471-f2.2.jpg

NASA: ICESat, 2003-09



Cryosat (2010 – present) 

McMillan et al., 2014



Ice-shelf retreat on the 
Antarctic Peninsula



Larsen Ice Shelf A, 1995



Larsen Ice Shelf 
B, 2002



Global temperature (2005-2009) relative to (1951-1980)

Source – NASA/GISS
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Numerical modelling of past scenarios

Pollard and DeConto, Nature, (2009)

Animations available at:
http://www.essc.psu.edu/essc_web/research/Pollardanim.html
And videos 1&2 at:
http://www.nature.com/nature/journal/v458/n7236/suppinfo/nature07809.html

http://www.essc.psu.edu/essc_web/research/Pollardanim.html
http://www.nature.com/nature/journal/v458/n7236/suppinfo/nature07809.html


Why should we care?



Recent sea-level rise

0.8 mm/year

2.0 mm/year

3.2 mm/year



• Overview of your work
• How did you start working with methodology 

side?
• Is your collaborative work with methodology side 

a win-win relationship, or do you get more 
benefit than methodology side?

• Can methodology side obtain a new research 
theme from your collaborative work and write 
technical papers?

• How do you educate/train pi-shaped scientists?



• Better processing of radar data
• Real time satellite data
• Autonomous aircraft and underwater vehicles
• Expansion of ground-based measurements
• Better models of ice, ocean, earth system



Satellites and ground-based measurements



Automation and autonomy



Exploit the data



Ice flow is approx. into the page



We need to understand data that’s needed
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