
Centre for Doctoral Training (CDT):Geoscience and its Role in the Low Carbon Energy Transition 
 

 
PhD: University of Dundee  

 

Submarine landslide flood risk and safety evaluation of UK near-coastal 
infrastructure 

 
Supervisors: Professor Sue Dawson (Geosciences), Dr Alan Cuthbertson (Environmental 
Fluid Mechanics) 
 
Project description:  
In the transition to a low carbon UK economy, the safety of critical energy infrastructure is 
paramount. Many of these facilities are located in exposed coastal regions and their 
vulnerability to tsunami flood risk became a major area of concern for national energy 
security following the Indian Ocean tsunami of December 2004 and the Fukushima tsunami 
and reactor disaster in Japan during 2011. In order to address this problem the UK 
Government commissioned an inventory of past tsunamis known to have struck the UK 
coastline and with recurrence frequencies up to 1:10,000 yr. Recent geological evidence 
points to a series of tsunamis having struck parts of the UK coastline within this timescale 
frequency with a range of different source mechanisms (e.g. Canary Islands volcanic edifice 
collapse, offshore earthquakes (Lisbon 1755 AD; English Channel 1580s) and submarine 
landslides. Of these the most destructive event was a huge tsunami that took place across the 
North Atlantic ca. 8000 yr ago caused by one of the world’s largest submarine landslides (the 
Storegga Slide)  that took place on the continental slope west of Norway (Fig 1).  
 

  
Fig.1. The Storegga landslide tsunami and locations in the N Atlantic with onshore sediment 
preservation. 

 



Whereas the inventory of past tsunamis to have struck parts of the UK coastline is well-
established, the flood elevations reached by these various tsunamis are not known except in 
the most rudimentary terms. This is due, in part, to a poor understanding of the altitude of 
relative sea level at the time that the tsunami struck across the Shetland Islands.  
 
This project seeks to use a range of geoscience methods (high resolution sedimentology 
including micro Ct, sediment coring, paleoecology, geophysical survey interpretation & 
chronology) to examine offshore and onshore sediment cores from the North Atlantic 
continental shelf and slope and surrounding coastal areas considered likely to contain 
sedimentary evidence for past tsunamis. The area for focus with be the Sullom Voe area of 
mainland Shetland, where existing onshore datasets will combine with new multibeam survey 
to locate potential new core sites. These sites will yield information on the sea level context 
of the tsunami sediments and will seek not only to provide a chronology of past tsunami 
events but also to enable the reconstruction of flood elevations at the coast and thus provide 
valuable information on the safety or otherwise of nuclear, oil and gas and newly emerging 
renewables infrastructure across the UKCS. 
 
This field based research will be supplemented by an experimental study conducted in the 
Environmental Fluid Mechanics laboratory at the University of Dundee. This will utilise a new, 
bespoke tsunami wave flume (Fig.2) to run a series of parametric experiments to consider 
  

 
Fig.2 Tsunami wave flume. 
 
how flood inundation depths at the coastline are dependent on both the tsunami wave 
characteristics (e.g. wave length and amplitude) and the local and regional bathymetry  
(e.g. shoreline and continental slopes) of the affected coastal areas.  
 
Training & Skills: The project will suit a student with a broad interest in geoscience using a 
range of methodologies including field and lab based study and experimental methods. You 
will learn how to use a range of high-level analytical methods(x-ray tomography, image 
analysis, sedimentology, environmental fluid mechanics), and to integrate a range of 
datasets. As part of a CDT cohort, you will receive 20 weeks bespoke, residential training, 



including field trips, in a range of topics that will put your PhD project in the broader context 
of the transition to a carbon free economy. Training is split over the first 3 years of study and 
instructors will be expert academics from across the CDT partnership as well as from 
companies funding the training programme, and regulatory authorities. The student will 
benefit from an interdisciplinary team based in both Geography and Environmental Science 
and the School of Engineering where a team of jointly supervised PhD studentships enhance 
this research cluster. 
 
Funding: This PhD is offered for competitive scholarship funding is part of the multi-
University, industry-funded Doctoral Training Centre in “The role of Geoscience in facing the 
low carbon energy transition and the challenge of net-zero”. The successful applicant will 
therefore be on a PhD programme with exceptional benefits including: UK/EU Home fees and 
maintenance fully funded for 4 years with a stipend to RCUK levels plus an additional £20k of 
research support funding (e.g. for conference attendance, fieldwork and training), vocational 
training and industry links to enhance employability a wider Industry links. 
 
Start Date: September 2020  
 
Eligibility and how to apply: We are looking for a highly motivated person to undertake 
multidisciplinary research. The 4-year studentship is available from October 2020 and is open 
to UK/EU citizens who should have a good degree 2:1 or higher first degree in geoscience, 
physical geography, environmental fluid mechanics or a related discipline, and an interest in 
sedimentology, offshore sediment coring and seismic stratigraphy.  
For further information on studying at Dundee please see: 
https://www.dundee.ac.uk/study/pgr/research-areas/geography-environmental-science/ 
 
 
Closing Date For Applications: 17 APRIL 2020. 
 
For further information on this project please contact the lead supervisor Professor Sue 
Dawson by email (s.dawson@dundee.ac.uk) or by phone (+44 1382 384436).  
 

https://www.dundee.ac.uk/study/pgr/research-areas/geography-environmental-science/
mailto:s.dawson@dundee.ac.uk

