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Overview 
 
Flooding is one of the most frequent natural hazards 
and research has demonstrated that the incidence of 
flood related disasters is increasing (Smith et al, 2014). 
The impacts of flooding are significant, prolonged and 
extend beyond just those whose homes are flooded. 
The impacts from flooding are wide and economic and 
location and lifestyle impacts which are not fully 
quantified, In addition existing research has 
demonstrated that flooding can result in increases in 
morbidity (Milojevic et al, 2017), cause significant 
mental health impacts (Waite et al 2017), increase the 
occurrence of infectious disease (Brown and Murray, 
2013) and that displaced people have an increased 
likelihood of mental health disorders including 
depression, anxiety and post-traumatic stress disorder 
(Munro et al 2017).  
 
The aim of this PhD is to develop new approaches for 
mapping and modelling the consequences of flooding 
on public health so that health consequences can be 
routinely included in flood risk management. These 
tools will help deliver the Sendai Framework. 
 
The research will be undertaken in two areas: the UK 
and the Pacific Region or Malaysia The research will 
be undertaken through the following objectives: 

1. Undertake spatial analysis of flooding and 
consequences of flooding on public health in 
the two study areas. 

2. Determine the relationship between 
predicted flood extent and health 
consequences for the two study areas. 

3. Use two-dimensional flood modelling 
platforms to determine the flood risk in the 
study areas and compare and contrast outputs 
to the industry standard 1:100 year flood risk 
maps to explore the way in which data on 
flood inundation could inform impacts om 
health. 

4. Develop a novel approach to predicting 
consequences of flooding for public health. 

5. Trial the approach with key stakeholders to 
test its usefulness and undertake further 
refinements (including Public Health England, 
the Environment Agency and Resilience 
Planners in the UK and appropriate 
stakeholders in the second country).  

6. Compare and contrast results between the 
two countries. 

7. Develop recommendations for practice of 
managing consequences of flooding on public 
health to operationalise the Sendai 
Framework. 

 

 
Methodology 
 
The research will include the following: 
 
1) Spatial mapping of flooding and health data. 

 
  

https://www.dur.ac.uk/geography/staff/geogstaffhidden/?mode=staff&id=788
http://www.ncl.ac.uk/gps/staff/profile/andylarge.html%23background
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2) 2D flood modelling: two-dimensional 
hydrodynamic models specifically designed to 
simulate floodplain inundation are now the 
industry standard. The research will involve 
the application of a two dimensional model to 
the selected study area to explore and 
improve the spatial representation of the 
predicted flow field associated with floods, 
but also enable an improved time 
resolution/routing of flood hazard maps. 

 
3) Focus groups will be used to collect the views 

of stakeholders on the results and proposed 
approach to better understand consequences 
of flooding on public health. Groups will be 
shown and use (under instruction) 2D models 
and involved in discussions about the timing 
and routing of flood water and how this 
influences health impacts. Participants will be 
recruited using snowballing techniques 
spiralling out key contacts of supervisors.  
 

 
Timeline 
 
Year 1: Collate data and undertake training in flood 
Modelling and health data analysis. Develop links to 
networks of practice in study areas. 
Year 2: Run 2D models to produce alternative flood 
maps. Undertake focus groups. 
Years 3 – 4 (six months only): Thesis and paper 
writing. 
 

 
Training & Skills 
 
The student will join the Catchments and River 
research cluster in the Geography Department. A key 
focus of this cluster is on monitoring and modelling 
the interactions and feedbacks between 
geomorphology, hydrology, vegetation, and water 
chemistry in hillslope and river systems. The student 
will also join the Institute of Hazard, Risk and 
Resilience and the Physical Geography research 
cluster at Newcastle University and thus benefit from 
the training offered through all groups (statistics, 
research practices etc.). 
 
The student will receive instruction in data collection, 
scientific method, contextualizing and problematizing 
research in physical geography, planning for field- and 
laboratory work, and group working in physical 
geography through the taught module ‘Implementing 

Research Design’ during their first year. In-house 
‘workshops’ (Durham and Newcastle) offer 
experience and knowledge with a number of tools in a 
specifically geographical disciplinary context and to 
gain an understanding of some of the wider structures 
and practices which make up academic life. 
 
The student will spend some time on placement with 
Public Health England, in a collaboration with 
Professor Virginia Murray, Public Health England. 
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Further Information 
Please contact Professor Louise Bracken: 
L.J.Bracken@Durham.ac.uk. 
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