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Abstract: This uniquely interdisciplinary project aims to link glacial change, hydrological dynamics and 
landscape formation processes in an Icelandic river basin to understand the consequences of climate 
warming using a suite of state-of-the-art numerical models. The successful candidate will conduct fieldwork 
at a well instrumented study site (Virkisjokull) operated by the British Geological Survey, and supplement 
existing observational datasets. These data will be used to investigate drivers of glacier change, shifting 
contributions to stream flow and changes in proglacial river morphology. This research will have important 
practical implications for land, hazard and water management in deglaciating catchments.  
 
Climatic fluctuations during the last century have resulted in recession of glaciers in many region1. Notably, 
glaciers in Iceland have experienced predominantly negative mass budgets since the early part of the 20th 
century2, resulting in hydrological regime change, changing river network morphology3, and exposure of 
large areas of formerly glaciated terrain4. Key research questions remain concerning the drivers of local-
scale glacier changes, projection of future changes in ice volume, and impacts on hydrological function and 
form including proglacial surface water-groundwater interactions.  
 
The principal aim of this research is to use a suite of numerical models to improve process understanding 
of the key drivers of glacial, hydrological and landscape change at Virkisjokull, Iceland, over a range of 
temporal and spatial scales. This aim will be achieved with the following specific objectives:  

 
(i) Use comprehensive field measurements collected by the British Geological Survey’s Glacier 

Monitoring Observatory at Virkisjokull5 to initialise and force a vertically integrated, finite difference 
model of ice flow (in collaboration with the University of Iceland). Diagnostic flow model runs will 
examine the relative importance of glaciological forcings on ice volume change. The ice flow model will 
be coupled to a degree-day surface mass balance model to simulate total meltwater runoff;  

(ii) Model shifts in contributions to stream flow from glacial meltwater to groundwater and investigate the 
consequences for river discharge, water temperature, meltwater chemistry and sediment transport;  

(iii) Simulate changes in proglacial river morphology in response to changes in hydrology (through the 
influence of surface water-groundwater interaction and variability). The influence of changing drainage 
patterns on the proglacial system will be investigated using a CEASAR platform model6, further 
developed by the Process Modelling Team at the British Geological Survey. Model simulations will be 
used to test hypotheses of proglacial change in response to glacier retreat by examining the respective 
roles of channel incision, aggradation, flooding and terrace formatione.g.3.  

 
The outcomes of this project will have relevance to other glacial systems in Iceland and beyond, and 
opportunities to contrast findings with those from similar catchments (in regions such as Svalbard and 
Greenland) will be encouraged. In addition, this research will have a range of important implications for 
land, hazard and water management of glacial catchments, for example prediction of and protection from, 
flood events, for characterisation of hydropower capability, and landscape stability.  
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Applicants should apply via http://www.birmingham.ac.uk/postgraduate/courses/research/gees/earth-
sciences.aspx where they should click on ‘Apply now’ and choose the option ‘PhD in Department of Earth 
Sciences’ and give the PhD title in the ‘Funding details’ section of the online application. 
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