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Project Title  OU20 - Predicting the resilience of coastal habitats to climate change. 
 

Key words  Eco-hydrology, biodiversity, vegetation, climate-change, water-regime, 
nature conservation 

Supervisory team 
(including email 
address  

PI: Prof D Gowing, Open University, d.j.gowing@open.ac.uk  
Co-I: Dr J Millett, Loughborough University, j.millett@lboro.ac.uk 
Dr Clare Lawson, Open University, clare.lawson@open.ac.uk 
Dr Stewart Clarke, National Trust,  stewart.clarke@nationaltrust.org.uk  

Is the PhD suitable for 
part time study?  

Yes ☒ 
No ☐ 

 

Project Highlights:  

• Collaboration: inform the long-term conservation strategy of the National Trust and work 
with a variety of other conservation organisations. 

• Fieldwork: undertake fieldwork in some of the UK’s most valuable conservation sites at 
coastal locations around the UK 

• Global issues: address adaptation to future environmental change  

Freshwater coastal wetlands (such as dune ‘slacks') are highly biodiverse and support many rare UK 
plant, invertebrate and vertebrate species. This diversity is due to the key influence of groundwater 
and the hydrological regime of the soil. They are, however, severely threatened by human activities, 
in particular climate change and resulting sea level rise. The extent of these habitats has declined by 
30% at key sites, over 20 years. As a result, there is an urgent need to understand the potential impacts 
of future environmental change on these conservation priority habitats. 

Sea level is rising at 3 mm per year and the rate is accelerating.  Future predictions have considerable 
uncertainty, but experts now believe the rise could exceed 1 m by 2100 (Bamber et al., 2019.)  In terms 
of coastal ecology, such a rise would have a huge impact on the coastline, and would extend inland 
due to groundwater dynamics being perturbed.  This project aims to consider the impact of future 
sea-level rise on vegetation in freshwater coastal wetlands. 

Organisations, such as the National Trust who would partner this project, need to take long-term 
decisions about the conservation management of habitats on their land.  For the decision to be 
properly informed, the impacts of different sea-level-rise scenarios need to be considered.  There is 
currently a lack of information about the water-regime requirements of some vegetation types that 
grow in groundwater-dependent terrestrial ecosystems and of the hydrological continuity of coastal 
groundwater systems. 

mailto:d.j.gowing@open.ac.uk
mailto:j.millett@lboro.ac.uk
mailto:clare.lawson@open.ac.uk
mailto:stewart.clarke@nationaltrust.org.uk


  
This project would build on a large data set of water-regime 
requirement information held by the Open University 
(www.floodplainmeadows.org) and upon the results of current 
PhD students who have investigated the hydrological regimes of 
sand-dune slacks (Loughborough University) and turloughs 
(Open University.) 

The outputs of the study would directly inform the nature-
conservation policies of the National Trust, who own over 750 
miles of UK coastline including some of our most important areas 
for biodiversity. 

Figure 1: The fen orchid (Liparis loeselli;) a rare species whose habitats 
include on coastal groundwater dependent systems. © Karen 
Wilkinson 

 

Methodology:  

The main investigation will be fieldwork-based.  It will involve 
multiple sites around the UK where both the botanical composition of the vegetation and the 
groundwater dynamics will be monitored.  This will be supplement by archival work to identify other 
appropriate sites that have existing botanical and/or hydrological information suitable for analysis.  
The third strand will be a controlled experiment looking at the effect of anoxia and salinity upon the 
interspecific competitive abilities of individual species that are key to the habitats under investigation. 

Training and skills:  

Some familiarity with the native flora would be an advantage, but full training will be given in botanical 
survey.  Training in hydrological instrumentation, differential GPS and laboratory methods for nutrient 
and salinity determination will also be provided.  The successful candidate should be numerate, but 
the Open University will offer assistance in using “R” for data analysis. The student will be located 
within a team of conservation ecologists, who will provide support with respect to accessing the 
literature and developing presentation skills.  They will also attend regular internal forums to discuss 
initiatives in conservation science. 

We are looking for an ecology, environmental science or geography graduate who is willing to travel 
around the UK to work on some of the most valuable coastal ecosystems in Europe. The student will 
work with the National Trust and other nature conservations organisations to produce high quality 
science that will have real, applied impact beyond academia 

Partners and collaboration (including CASE):  

The studentship will be collaborative between Open and Loughborough universities.  The key external 
partner will be the National Trust, who conceived the idea and have stressed its importance.  The 
project will be guided by members of the Trust’s technical advisory staff (Phil Dyke, Stewart Clarke) 
who will attend project meetings.  As a CASE partner, the Trust will offer the successful candidate an 
opportunity to work with them for defined periods to develop their industry-relevant skills. 

Possible timeline: 

Year 1: Literature review and consultation with stakeholders to determine the most appropriate sea-
level-rise scenarios to consider and to identify the habitats of greatest concern.  Study-site selection 

http://www.floodplainmeadows.org/


  
in collaboration with the National Trust, BGS, statutory conservation agencies and Wildlife Trusts. 
Installation of hydrometric equipment as required.  Training and field experience of botanical survey. 

Year 2: Detailed botanical and topographic surveys of chosen habitats at selected sites.  
Establishment of controlled-environment mesocosms for competition studies.  Processing of extant 
hydrological data to elucidate groundwater dependencies. Work experience with NT. 

Year 3:  Further botanical survey where required.  Downloading of all field instrumentation. Final 
harvests of controlled mesocosms.  Analysis of field data.  Submission of a journal article and 
presentation of results at an international meeting. Thesis planning  

Year 4: Funding is available for 3.5 years and it is expected that the thesis can be completed within 
that period.   

Further reading:  
Bamber, J.L., Oppenheimer, M., Kopp, R.E., Aspinall, W.P. and Cooke, R.M. (2019) Ice sheet 
contributions to future sea-level rise from structured expert judgment PNAS, 116, 11195-11200; doi: 
10.1073/pnas.1817205116 
Esteves, L.S., 2013. Is managed realignment a sustainable long-term coastal management approach?  
J. of Coastal Research, 65, 933-938. doi: 10.2112/SI65-158.1 
Silvertown, J., Araya, Y. N. & Gowing, D. J. (2015) Hydrological niches in terrestrial plant 
communities: a review.  Journal of Ecology, 103, 93–108 

Further details: 
Students should have a strong background in conservation ecology ideally with some experience of 
working with soils and hydrology.  They should have enthusiasm for fieldwork and be proficient at 
data handling.   

If you’re not sure whether your academic background is suitable, please contact one of the 
supervision team or Olivia Acquah at STEM-EEES-PhD@open.ac.uk.  We’d be happy to hear from 
you. 

The successful student will join a well-established team of wetland ecologists at the Open University 
and an ecohydrologist at Loughborough and a wetland specialist at the National Trust.  Please 
contact David Gowing (d.j.gowing@open.ac.uk) for further details.  

Applications should include: 

• A covering letter that includes: 
• Your motivation to study for a PhD in general  
• Your interest in this project in particular 
• The project-specific skills, aptitude and experience you bring to the project 

• an academic CV containing contact details of three references, one of whom should be able 
to comment on your academic abilities. 

• and an Open University application form. 
• If you are British, please use the Home form  
• If you are not British, please use the International form 

 
Applications should be sent to STEM-EEES-PHD@open.ac.uk  by 12 noon on Monday 1st March 
2021. 
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