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Overview 
 

Landscapes in temperate regions evolve as a function 

of erosion under a wide range of climates. Landscapes 

also inherently pre-condition any future patterns of 

erosion as they focus the flow of water, sediment and 

ice as a function of the distribution of slopes and of 

valleys. Depending on whether the climate is in a cool 

glacial phase, or a warmer interglacial phase, the 

dominance of particular processes alters. However, 

the relationships between these different forms of 

landscape evolution and their importance for pre-

conditioning further erosion patterns is not well 

understood. In the context of ice behaviour this is 

important because the topography inherently controls 

the way the climate and Earth’s surface interact to 

grow glaciers or ice sheets whereby the size, shape 

and stability/dynamicity of the ice is fundamentally tied 

to the shape of the underlying landscape.  Conversely, 

from a fluvial and hillslope perspective the 

morphology of valley floors will affect both type of 

river form, amounts of incision and hillslope response. 

Furthermore, because geomorphologists have tended 

to be focussed on single process domains, the 

interactions between these processes over a range of 

timescales has received very little attention. 

The aim of this project is to understand interactions 

between different modes of landscape evolution may 

condition processes and rates of erosion over the longer 

term. For example, over glacial-interglacial timescales 

the behaviour of glaciers and ice sheets will change as 

a function of hillslope and fluvial erosion during 

interglacial periods.  Thus, landscape evolution is likely 

to be highly contingent on the past history of 

landscape evolution, thereby requiring an approach 

that takes account of the feedbacks between all the 

different processes in operation.  

 

This study will answer fundamental questions such as: 

1. How are ice sheets controlled by previous river 

and hillslope erosion? 

2. To what extent can river and hillslope processes 

reset glacial landscapes? 

3. What are the critical timescales over which 

landscapes adjust to past climate conditions? 

 

 
Glacial hillslopes and overdeepened valleys in the English Lake District. 

 
Methodology 
The project will involve coupling a suite of separate, 

existing numerical models of river, hillslope and glacial 

landscape evolution.   Simulation experiments will be 

carried out on landscapes ranging from valley-scale to 

regional scale and involve a case study based upon the 

evolution of the English Lake District – a strategically 

important region in terms of landscape evolution, due 

to the positioning of present-day radioactive waste 

processing and storage facilities. Rates of landscape 



  

evolution will be constrained by geological sediment 

thickness and volume models, derived from a dataset 

of borehole stratigraphy held by the British Geological 

Survey. This will involve a placement at BGS to 

receive training in geological modelling, and to 

develop geological models which will then be used to 

constrain the numerical modelling. Models outputs 

will be tested using existing cosmogenic and 

thermochronometric datasets, with the possibility of 

using the model output to define critical areas for the 

collection of new cosmogenic dating data. 

 
Timeline 
 

Year 1: develop an understanding of landscape 

evolution and its controls; receive training in 
numerical modelling; develop a modelling 

framework for ice sheet and hillslope-fluvial 

erosion models to be coupled; carry out the 

coupling of the models. 

Year 2: Continue model development. Test the 

performance of the numerical model in idealized 

landscapes or landscapes with a well-known 

evolution history, including appropriate fieldwork 

in the Lake District. Develop constraining 

geological model using borehole dataset and 

established stratigraphy.  

Year 3: Conduct modelling experiments; 

develop writing skills further; draft publications; 

present outcomes to IAPETUS and at 

international conference; draft thesis. 

Year 4: Submit thesis; finalize publication 

manuscripts; attend international conferences. 
 

 
Training & Skills 
Numerical modelling and high-performance 

computing will form the core of this project. 

Applicants must be numerate, preferably with 

some skills in programming or a willingness to 

develop them. However, specific training in all 

aspects of work will be delivered in Durham, and 

via internationally recognised ‘summer schools’.  

The student will be supported in broader skills 

training via the award-winning Career and 

Research Development (CARD) group at 

Durham (thesis writing, writing for publication, 

presentation skills, enterprise skills etc.) and will 

benefit from cross-disciplinary training provided 

as part of IAPETUS. The training is designed to 

ensure that the student becomes a well-rounded 

scientist who is comfortable working 

independently and in teams. 
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Further Information 
 

Please contact us for further information or to 

discuss the project. 

 

Dr Stewart Jamieson: 

https://www.dur.ac.uk/geography/staff/geogstaffhidden/

?id=8469  

Email: stewart.Jamieson@durham.ac.uk 

 

Prof. John Wainwright: 

https://www.dur.ac.uk/geography/staff/geogstaffhidden/

?id=9777  

Email: John.Wainwright@durham.ac.uk 
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