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Total cost comparison
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Exterior Flood Depth (m)

Flood Wall (1 m)

Raise Interior Assets (1 m)

Asset Shut-off and Redundancy

Design Standard Depth (0.1 %
A.E.P.)

Criteria Value

Reliability (%) 70

Resilence: Failure Mag. (£) 4,361,063

Resilience: Failure Dur. (hrs) 194

Intervention Cost (£) 7,750

Total Cost (£) 236,250
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The Costs of Surface Water Flooding in the UK

In England flooding currently results in £1.1 Billion annual average damage and  places 5.2 million homes (1 in 6 properties) at risk 1.

It is estimated that 40% of annual flood losses are a result of surface water flooding2. Surface water runoff is a major controlling factor for 

fluvial and sewer flooding. Management of surface water is therefore of crucial importance to protect homes and infrastructure in the UK.

UK Legislation 3 4 emphasises the need to build resilience to flooding, however currently there is only limited understanding of how this 

can be achieved 5. The majority of current approaches are dominated by qualitative frameworks unsuitable for practical application.

New Approaches to Manage Future Flooding are Required

Flooding is a global issue, with future consequences predicted to worsen as a result of climate change, urbanisation, population growth,

demographic change and a dependence on aging infrastructure 6.

Traditional risk management strategies focus on the day to day reliability of defences in relation to managing the probability of failure in

predictable ‘design standard’ events. This approach does not accommodate coping with failure by planning for ‘extreme’ low probability,

high magnitude events7.

New resilient flood management approaches need to be developed. A paradigm shift from reducing probability to reducing consequences8.

Research Outputs

Flood Intervention Comparison Tool

• Suitable for assessing options at the initial design stage of flood management.

• Input basic information about a scheme to evaluate the cost, reliability,

resilience and net positive outcomes from a large range of options.

• Provides evidence for decision makers and direction leading into the detailed

design stage.

Visualisation of Trade-Offs in Flood Management

• Identify trade-offs in cost, reliability, resilience and sustainability.

• Clear and easy to assimilate statistics and graphics for a rapid initial analysis and

signposting further option development.

Measuring Resilience of Interventions

• Connecting industry standard risk based planning (suitable for design standard

risks) with the benefits of a resilient approach (managing extreme events).

References

1. House of Commons. 2014. Flood defence spending in England Briefing Note. House of Commons Publications

2. Douglas S, Garvin S & Lawson N. 2010. Urban pluvial flooding: a qualitative case study of cause, effect and nonstructural mitigation. Journal of Flood Risk Management 3 (2); 112-125 

3. Cabinet Office. 2011. Keeping the country running: Natural hazards and infrastructure. UK Cabinet Office Publication

4. Ofwat. 2012. Resilience: Outcomes focused regulations. Principles for resilience planning. The Water Regulatory Authority for England and Wales.

5. Pizzo B. 2015. Problematizing resilience: Implications for planning theory and practice. Cities 43; 133 – 140

6. Howard G, Charles K, Pond K, Brookshaw A, Hossain R & Bartram J. 2010. Securing 2020 vision for 2030: Climate change and ensuring resilience in water and sanitation services. Journal of Water 

and Climate Change 1(1); 2 – 16

7. Bond A, Morrison-Saunders A, Gunn J, Pope J & Retief F. 2015. Managing uncertainty, ambiguity and ignorance in impact assessment by embedding evolutionary resilience, participatory 

modellingand adaptive management. Journal of Environmental Management 151; 97 – 104

8. Butler D, Farmani R, Fu G, Ward S, Diao K & Staraie-Imani M. 2014. A new approach to urban water management: Safe and SuRe. Procedia Engineering 89; 347 – 354

Comparison of flood strategy 

design criteria

For opportunities to collaborate on Case Studies and Tool 

Development please contact James Webber ( jw616@exeter.ac.uk )


