
 
PhD Project Description 
 
Mapping pollutants and biodiversity throughout drainage basins 
 
Supervisors 
Gareth Roberts (ESE), Leon Barron (School of Public Health), Guy Woodward (Life 
Sciences) 
 
Project Summary 
This multidisciplinary project will combine geophysical techniques, geomorphology, ecology, 
and environmental monitoring to map pollutants and explore their role in moderating ecology 
of drainage basins. We will focus on the UK where major new inventories of tens of thousands 
of chemical measurements show that its drainage network carries a diverse suite of 
anthropogenic pollutants such as pesticides, pharmaceuticals, herbicides, veterinary and 
illegal drugs. These chemicals can accumulate in toxic concentrations that adversely impact 
biota.  
 
Point sources of pollutants can often be identified from well-designed monitoring programmes 
(i.e., carefully chosen monitoring sites downstream of sewer overflow vents). However, 
identifying provenance of diffuse and hitherto unidentified sources, which disperse and mix as 
they travel through drainage networks, from sparse samples is challenging. The PhD 
candidate will make use of state-of-the-art inverse models to quantify contaminant source 
concentrations throughout basins and their relationships to biodiversity. We expect that this 
project will have significant societal impact and will give the candidate opportunities to engage 
with stakeholders including the public, regulatory bodies and government.  
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doi:10.1016/j.scitotenv.2024.172827. 

• Lipp & Roberts. Written Evidence for UK Parliament Environmental Audit Committee, 
Water quality and water infrastructure, WQI0019 (2024), 
https://committees.parliament.uk/writtenevidence/130126/pdf/. 

• Roberts et al. Written Evidence of House of Lords Pet Parasite Inquiry, PPM0043 
(2026), https://committees.parliament.uk/writtenevidence/167946/html/.  

 
Who are we looking for? 
The project would suit a quantitative natural scientist (e.g. Earth Science, ecology) or chemist 
interesting in developing computational, mathematical, natural science and monitoring skills. 
We expect that there will be opportunities to develop field and laboratory skills. The PhD 
candidate will be given support to develop these skills and will work with large active groups 
of ecologists, Earth scientists and chemists. 
 


