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UK Flood Risk

Flooding is the UK’s most serious 
natural hazard

Over 5 million properties (1 in 6) 
and large proportions of the UK’s 
key infrastructure are at risk

Floods are expensive: the 
summer floods in 2007 cost the 
economy £3.2 billion (2014 
floods >£1 bn)

May get worse with climate 
change (predicted wetter 
winters, more intense rainfall)

17th March 2016

22nd November 2016



December 2015 Rainfall 
Anomaly
January 2014 Rainfall 
Anomaly



December 2015 Rainfall 
Anomaly



“what is required is a fundamental change in how 
we view flood management, from flood defence 
where we protect ourselves to one of resilience, 
living with and making space for water and the 

opportunity to get “more from less” by seeing all 
forms of water as providing multiple benefits.”

Commission of Inquiry into flood resilience of the future titled ‘Living with water’, March 2015. All Party 
Group for Excellence in the Built Environment, House of Commons, London, p. 32.
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A Grey Future: bigger pipes, more pipes, huge pipes



London without the Thames Barrier during the December 2013 
tidal surge (Environment Agency simulation)

Source: 
http://www.bbc.co.uk/news/m
agazine-26133660



Blue-Green 
Cities

 Working with 
nature to manage 
water and deliver a 
range of other 
benefits to society, 
the economy and 
the environment

 Multifunctional 
landscape

 Blue-Green space 
connectivity 



Blue-Green infrastructure Blue-Green infrastructure



(less blue-green) Blue-Green infrastructure



Develop and rigorously evaluate 
strategies for managing flood risk that 

deliver multiple benefits as part of 
urban planning and renewal



Stakeholder and 
Community 

Communications

Model Existing 
Flood Risk 

Management

Options for 
Hard/Soft 
Measures

Demonstration 
Case Study

Evaluate 
Multiple Flood 
Risk Benefits

Model 
Citizens’ 

Behaviours



Socio-
political 
barriers

‘Novelty’

Lack of 
knowledge

Funding 
and costs

Ineffective 
communi-

cation

Issues with 
partnership 

working

Adoption 
of assets

Legislation, 
regulations

Culture, 
public 

perception

Identifying 
multiple 
benefits

Competing 
priorities

Barriers to 
Blue-Green 
infrastructure

See Thorne et al., 2015

http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12218/abstract


The Newcastle Learning and Action Alliance

Hypothetically ‘Blue-Greening’ the urban core

The Newcastle Learning and Action Alliance



Impact and Feedback

Source: 
http://www.chronic
lelive.co.uk/news/n
orth-east-
news/newcastle-
helps-lead-way-
blue-10914312 



Water depth map of Ouseburn catchment 

(120 km2, 2 m cell size, 30 million cells, 60 min storm event, 100-yr return period)

Flood inundation modelling: CityCATDevelopment of a flood inundation model: CityCAT

Glenis and Kilsby, unpublished data (Newcastle University)



Source: Daily Mail

Flooding and sediment

Southwell (East Midlands) 
2013 – after the floods



River flood routing 
simulations 100 yr 
event, 1 hr duration, 
with sustainable 
drainage pond

Flood depth (m)

Deposition (m)

Sediment deposition 
in sustainable 
drainage pond (100 
yr event, 1 hr)

Water and sediment transport modelling

See Ahilan et al., 2016

http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12251/abstract?campaign=wolacceptedarticle


J4M8, Scotland

Sediment dynamics within a sustainable drainage 
treatment train

Water quality improvement, detention (and treatment) of heavy metal pollutants

Sediment dynamics within a sustainable drainage 
treatment train

See Allen et al., 2015

http://www.sciencedirect.com/science/article/pii/S1001627915000086


Natural flood risk management and river restoration

See Janes et al., 2016

http://onlinelibrary.wiley.com/doi/10.1002/rra.3068/full


• Local People are the local experts - with useful knowledge

• People value Blue-Green assets - if they understand them

• People will help maintain the Blue-Green assets they value

• People need to feel ownership to make BG solutions work

• People must be engaged prior to and throughout 
implementation

Community behaviours and preferencesCommunity behaviours and preferences

See Everett et al., 2015

http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12225/abstract


ArcGIS toolkit for 
multiple benefit 
evaluation

• Air pollution 
• Access to 

greenspace
• Carbon 

sequestration
• Noise
• Habitat 

connectivity
• Flood

Multiple benefits
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Evaluating the multiple benefits of Blue-Green 
infrastructure

Morgan and Fenner, 
in review



Achieving Urban Flood Resilience 
in an Uncertain Future

www.urbanfloodresilience.ac.uk Urban Flood Resilience @BlueGreenCities

http://www.urbanfloodresilience.ac.uk/


To conduct research necessary to make 

urban flood resilience achievable 

nationally, by making transformative 

change possible through adoption of 

the whole systems approach to urban 

flood and water management

Aim



Achieving urban flood resilience in an 
uncertain future 

Investigate how planning and organisation of existing and new urban 
water systems (including flood risk management, waste/stormwater 
management and water security) can be transformed to: 

• ensure satisfactory service delivery (flood, normal and drought 
conditions); 

• enhance and extend the useful lives of ageing grey assets by 
supplementing and integrating them with multi-functional Blue-
Green infrastructure
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