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Contemporary Research by geographers in Antarctica

Climate research

Professor Andrew Shepherd, Leeds University uses satellites to study physical processes of Earth's climate. He is a member of the National Environmental Research Council (NERC) National Centre for Earth Observation, coordinator of the European Space Agency VECTRA InSAR consortium, and a contributing author of the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. His currently funded research includes investigations of the stability of the Larsen Ice Shelf in Antarctica, developing methods to retrieve elevation in regions of rugged terrain using the CryoSat-2 interferometric altimeter, estimates of the sea level contribution due to Antarctica and Greenland, and monitoring changes in Earth's glaciers and ice caps.

Funded by: European Space Agency 
NERC National Centre for Earth Observation
Model of the Antarctic ice sheet height created from [image: image9.jpg]


two months of CryoSat-2 data acquired in 2011. 
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© Professor Andrew Shepherd, University of Leeds
Environmental History

Professor Mike Bentley and Dr Pippa Whitehouse
Durham University 

Research interests focus on Antarctic environmental history, especially the history of the ice sheet in the Antarctic Peninsula-Weddell Sea region. In most of these projects Professor Bentley collaborates closely with modellers, especially Anne Le Brocq and Alun Hubbard (ice sheet models) and Pippa Whitehouse and Glenn Milne (Glacial isostatic adjustment (GIA) modelling). Field data is used to develop the models and the models direct where field data should be collected. 
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Field camp and Minaret Peak, 
Ellsworth Mountains, Antarctica.
© Professor Mike Bentley, 
Durham University (www.dur.ac.uk/geography/qec)
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Erratic boulder and Minaret Peak, Ellsworth Mountains, Antarctica. © Professor Mike Bentley, Durham University (www.dur.ac.uk/geography/qec)
‘Boulders such as this were left behind when the ice sheet was thicker - we sample them and can use sophisticated analysis to work out when the ice was last over this site. Knowing about past ice sheet change allows us to test our computer models of ice sheets.’ 
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Geologist sampling, Ellsworth Mountains © Professor Mike Bentley, Durham University (www.dur.ac.uk/geography/qec)
Here a geologist is removing fragments of rock that can be analysed back in the lab to work out when the site was last covered by the ice sheet. The West Antarctic Ice Sheet is visible in the background.
Over much of Antarctica the land is still rebounding because ice was removed at the end of the last ice age or because of recent ice loss. 
Plot of uplift rates of the land measured by GPS receivers (dots) and rates predicted from computer models (contours). Bright colours show where the greatest changes have occurred.
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Pippa Whitehouse, Durham University (www.dur.ac.uk/geography/qec)
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GPS station McMurdo Sound © Dr Pippa Whitehouse, Durham University (www.dur.ac.uk/geography/qec)

Improving the accuracy of ASTER elevation data for glacial change assessment in Antarctic. 
Dr Pauline Miller and Professor Jon Mills, Newcastle University
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Funded by: School of Civil Engineering and Geosciences, Newcastle University, RICS, Natural Environment Research Council, British Antarctic Survey, British Geological Survey
Glacier sites © Dr Pauline Miller and Professor Jon Mills, Newcastle University
Glacier sites distributed across the Antarctic Peninsula are being assessed to determine elevation change over extended time periods. Terrain models are derived from historical United States Geological Survey (USGS) imagery and aligned with present-day satellite datasets through a surface-matching technique. 
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© Dr Pauline Miller and Professor Jon Mills, Newcastle University
Offsets between the models are eliminated, enabling reliable determination of elevation change across the glaciers, and thereby allowing assessment of regional trends.
Ice shelves

Professor Mike Hambrey, Aberyswyth University
Glaciologists at Aberystwyth University are working with colleagues in New Zealand and Belgium to determine how ice shelves have evolved over time, their internal structure, and how they transport sediment and create landforms.
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Deploying a televiewer on Belissima Ice Shelf to determine internal structure. 
© Professor Mike Hambrey, Aberystwyth University (www.aber.ac.uk/en/iges/research-groups/centre-glaciology)
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Debris entrained into McMurdo Ice Shelf near Minna Bluff.
© Professor Mike Hambrey, Aberystwyth University (www.aber.ac.uk/en/iges/research-groups/centre-glaciology)
Key findings:
- Ice shelves have a complex internal structure that reflects dynamic behaviour over hundreds of years;
- Ice shelves transport large amounts of sediment and create unique landforms.
Tourism

Dr Debra J. Enzenbacher, University of Brunei Darussalam (doctoral study based at University of Cambridge) 
Funded by: 
American Friends of Cambridge University; Australian Federation of University Women (Queensland Chapter); British Federation of Women Graduates; Cambridge Overseas Trust; Cambridge Philosophical Society; International Federation of University Women (IFUW); St. Edmund’s College, University of Cambridge
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Tourism monitoring project Half Moon Island, Antarctic Peninsula 
© Dr Debra J. Enzenbacher, University of Brunei Darussalam 
(doctoral study based at University of Cambridge)

The study yielded baseline data on Antarctic tourism lacking in policy decision-making circles, found that frequent breaches of tourism guidelines occurred and highlighted the need for a coordinated policy response to outstanding Antarctic tourism issues.
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© Dr Debra J. Enzenbacher, University of Brunei Darussalam (doctoral study based at University of Cambridge)
Antarctic cruise tourists: A comparative study of shipboard management practices
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© Dr Debra J. Enzenbacher, University of Brunei Darussalam (doctoral study based at University of Cambridge)
Tourists in the Antarctic Peninsula: A comparative study of tourism management practices ashore
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