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Overview 

Supraglacial lakes (SGLs) form in depressions on top 

of glaciers, ice sheets and ice shelves, and range in size 

from just a few metres to several tens of kilometres in 

area. They are important because of their impact on 

ice sheet surface albedo and melting (Lüthje et al., 

2006), and because they can drain rapidly to the bed 

and may influence ice flow (Das et al., 2008; Sole et al., 

2013). They have also been implicated in the 

disintegration of ice shelves (Banwell et al., 2013). 

Despite the importance of SGLs to ice sheet 

dynamics, most research has been focussed on the 

Greenland Ice Sheet (e.g. Das et al., 2008; Leeson et 

al., 2012; 2013; Sole et al., 2013) and, to a lesser 

extent, the ice shelves of the Antarctic Peninsula (e.g. 

Banwell et al., 2013). Observations of their presence 

on the world’s largest ice sheet in East Antarctica are, 

however, much rarer (see Fig. 1), and have largely 

focussed on meltwater drainage systems on floating 

ice shelves (see Kingslake et al., 2017; Bell et al., 

2017). The grounded areas of the ice sheet are 

subject to considerable surface meltwater production 

(Trusel et al., 2012) and lakes are known to exist (e.g. 

Langley et al., 2016; Kingslake et al., 2017), but a 

detailed understanding of their (i) spatial extent, (ii) 

seasonal evolution and (iii) impact on ice sheet 

dynamics remains largely unknown. To address this 

issue, the aim of this project is to use a variety of remote 

sensing techniques to investigate the distribution and 

evolution of SGLs in East Antarctica and their potential 

impact on ice sheet dynamics. 

 

 
 

Figure 1: Supraglacial lakes (dark blue) and meltwater 

channels on a Langhovde glacier on the Soya Coast of the 

East Antarctic Ice Sheet, Queen Maud Land (from Langley 

et al., 2016). 

 

The primary research questions are: 

 Where do SGLs form in East Antarctica 

(location, elevation, etc.)? 

 What are their characteristics in terms of 

their size, volume, and relationship to other 

meltwater features, such as channels?  

 How do SGLs evolve over both seasonal and 

inter-annual time-scales and how does this 
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related to climate and the surface energy 

balance? 

 What is the potential impact of SGLs on ice 

sheet/shelf dynamics and flow? 

Answering these questions is particularly important 

given recent debates about the potential sensitivity of 

the East Antarctic Ice Sheet to ocean-climate forcing 

(Miles et al., 2013; 2016). 

 
Methodology 

Building on existing observations (e.g. Langley et al., 

2016; Kingslake et al., 2017) reconnaissance work will 

focus on identifying regions of the East Antarctic Ice 

Sheet where supraglacial lakes exist on grounded ice. 

A variety of remotely sensed imagery will be used to 

map SGLs and quantify their seasonal and inter-annual 

evolution, with the potential to develop novel 

techniques for identifying and mapping lakes (and their 

volume) using automated or semi-automated 

techniques (Leeson et al., 2013). The distribution and 

evolution of lakes will then be compared to 

meteorological data (e.g. air temperatures) and to 

modelled meltwater production (e.g. Trusel et al., 

2012) and surface energy balance predictions. Specific 

regions will then be examined to investigate the 

possibility that SGLs are draining through the ice and 

potentially impacting on grounded ice velocities 

and/or major calving events on floating ice margins. 

This is likely to involve the generation of ice flow 

velocity fields from feature tracking and interrogation 

of existing datasets on ice sheet velocity and elevation, 

with potential to explore numerical modelling.  

 
Timeline 
Year 1: Training in Remote Sensing and GIS; 

collection and analysis of remote sensing datasets of 

the East Antarctic Ice Sheet (optical imagery, DEMs, 

etc); testing of automated and/or semi-automated 

techniques to map SGLs; preliminary mapping. 

Year 2: Mapping of SGLs and analysis of their 

seasonal and inter-annual evolution; collection and 

processing of imagery for velocity changes; 

supplemented with secondary data on climate, ice 

thickness changes, modelled melt extent, surface 

energy balance products; prepare publication(s) 

Year 3: Complete collection and analysis of remote 

sensing and continue writing publications. 

Year 4 (6 months only): Submission of research 

papers and thesis. 

 
Training & Skills 

The student will receive both generic and bespoke 

training in Remote Sensing and GIS, including software 

such as ERDAS Imagine, ArcGIS, ENVI, and feature-

tracking software. It is anticipated that this training 

will also be supplemented with internationally-

recognised training schools both abroad and in the 

UK. Broader transferable skills (e.g. communicating 

science, thesis writing, writing for publication, 

presentation skills) will be developed through formal 

training at Durham University via the award winning 

Career and Research Development (CARD) group. 

The candidate will also be expected to publish their 

work and present it at both national and international 

conferences.   

This project also involves a collaboration with Dr 

Amber Leeson of Lancaster University 

(http://www.lancaster.ac.uk/staff/leesona/).
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