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Overview 
 

Over the last 17 years, northern Britain has been hit 

by a series of extreme rainfall events often leading to 

damaging floods.  Flood-affected towns and cities 

include York, Carlisle, Keswick and Morpeth, and a 

number of these flood-prone urban areas have been 

affected on repeat occasions.  The topic of floods is 

thus timely and there is growing recognition within 

government of its high socio-economic impacts and 

significant impacts on infrastructure. In winter 2015, 

the River Tyne experienced its largest instrumented 

flood on record, Storm Desmond, resulting in 

considerable damage to property and livelihoods in 

Corbridge, Haydon Bridge, Ovingham, Warden and 

Hexham.  It has been suggested that the flood flow on 

the Tyne was the largest on the river since 1771. The 

peak records flows on the Tyne in Northumberland, 

and the Lune and Eden in Cumbria during Storm 

Desmond, at around 1700 cumecs each, were the 

three highest flows ever recorded on rivers in England 

and Wales, and more than 30 times the rivers’ 

respective average flows.  This project will focus on 

the River Tyne. 

 

While the natural association with floods is that of 

excess water, there is a hidden story in terms of 

sediment – both in terms of what is transported 

during floods and also medium and longer term 

accumulations that are mobilised in subsequent, often 

less extreme events.  These legacy effects can thus 

result in impacts disproportionate to the magnitude of 

the subsequent event. Suspended and fine-grained 

sediments carried by flood waters cause additional 

damage to inundated property and in some cases this 

sediment is contaminated with heavy metals and 

 

 
Modelling flood risk, Corbridge, Northumberland, (Credit Ed Rollason) 

 

 
Flood Damage, Corbridge, Northumberland, December 2015 
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organic compounds. Coarse-grained sediment has the 

capacity to generate reach-scale geomorphic 

response, blocking waterways, bridge arches and 

culverts which in turn generate feedback mechanisms 

that exacerbate flood impact and can instigate and 

magnify localised channel instability. In river systems 

with an industrial heritage, floods have the capacity to 

remobilise older, often contaminated floodplain 

materials, as well as ‘coupling’ rivers with long-term 

‘hidden’ sediment stores.  
 

To understand local-scale and at-a-point sediment 

issues (both coarse and fine-grain) requires a range of 

approaches to monitoring, as well as understanding 

the wider catchment context, drivers and feedbacks.  

The PhD project will also place emphasis on 

communicating the scientific understanding gained 

during the project of the role sediment and 

geomorphological processes plays in influencing flood 

risk on the Tyne to local communities. It will 

incorporate ‘citizen science’ approaches alongside 

more traditional data gathering and modelling.   

 
 

Methodology 
 

This PhD project will use publically-available data sets 

from bodies including the Environment Agency, 

Northumbrian Water Limited and the Port of Tyne 

Authority, along with data sets from a range of recent 

NERC projects conducted in the School of 

Geography, Politics and Sociology at Newcastle 

University on flooding in Cumbria and 

Northumberland. 

 
 

Timeline 
 

Year One: the first year of the project will focus on 

Tyne catchment, liaison with CASE partner and other 

key organisations (Arup, Tyne Rivers Trust, Tyne 

Catchment Partnership, NWL etc.).  Data gathering 

(including channel planform and cross-section, 

sediment deposits, TLS and LiDAR) and GIS analysis 

and selection of focus areas for the more detailed 

modelling work. 
 

Year Two: Collection of detailed datasets for 

catchment modelling, setting up and running the 

stream network-based hydraulic model (flood 

modelling using e.g. LISFLOOD).  Presentation of 

results at e.g. British Society for Geomorphology, 

BHS, ICE meetings. 
 

Year Three: Development and running of scenarios 

for flood risk reduction. Presentation of results at an 

international conference (EGU).  
 

Year Four (six months only): Thesis write up and 

submission. 

 

 

Training & Skills 
 

The Environment Agency are the iindustrial CASE 

Partner, building on our current partnership between 

the Universities and the EA on fluvial geomorphology 

and flood impacts in Cumbria. The EA CASE partners 

will be fulling involved in providing training to the 

student on catchment management, flood risk analysis, 

sediment contamination and flood modelling.  All 

supervisors have in-depth experience of working with 

this CASE Partner.  . 
 

The PhD project will provide a wide range of training 

that covers: 
 

 Data gathering (geomorphological and 

sedimentological information) in the field using a 

range of techniques (UAV surveys, dGPS and 

TLS, Cobra sediment coring). 

 Collating secondary data (discharge regimes, land 

use, flood risk maps etc.). 

 Geographical Information System (GIS)-based 

analysis at the catchment and sub-catchment 

scale. 

 Catchment simulation modelling within an 

uncertainty assessment framework 

 Knowledge co-production via participatory GIS 

exercises with local communities to feed into 

modelling exercises. 

 

 

The CASE project fits with the Resilient Economy 

section of the NERC response to Building Our 

Industrial Strategy Green Paper, April 2017 

http://www.nerc.ac.uk/latest/news/nerc/industrial-

response/nerc-response/  

 
 

References & Further Reading 
 

Perks MT, Russell AJ, Large ARG.  Advances in flash 

flood monitoring using unmanned aerial vehicles 

(UAVs). Hydrology and Earth System Sciences 2016, 

20(10), 4005-4015. 
 

Starkey E, Parkin G, Birkinshaw S, Large ARG, Quinn 

P, Gibson C. Demonstrating the value of community-

based (‘citizen science’) observations for catchment 

modelling and characterisation. Journal of Hydrology 

2017, http://dx.doi.org/10.1016/j.jhydrol.2017.03.019. 

 
 

Further Information 
 

For further information, please contact: 
  

Dr Andy Large (andy.large@ncl.ac.uk  0191 208 

6342) 
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