
Working with Natural Processes to reduce flood risk 
The evidence behind Natural Flood Management
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What did we find?

We found that WWNPé
V Is not new, there are many examples of its application across the UK.

V It works. It can reduce flood risk, by slowing, storing and filtering water. 

V It complements rather than replaces traditional engineering.

VTypically reduces flood risk for smaller magnitude floods, across small 

to medium catchment scales. 

VAlmost always achieves multiple environmental benefits.

V Is currently reliant on modelled data, more observed data is needed to 

help validate model findings.

What is it?
Working with Natural Processes (WWNP) to reduce flood and coastal erosion risk (FCRM) 

involves implementing measures that help to protect, restore and emulate the natural functions 

of catchments, floodplains, rivers and the coast. WWNP takes many different forms and can be 

applied in urban and rural areas, and on rivers, estuaries and coasts. It is also referred to as 

Natural Flood Management (NFM).

What did we do?
There has been much research on WWNP, but it has never been synthesised into one location. 

This has meant that it has been hard for flood risk managers to access up-to-date information on 

WWNP measures and to understand their potential benefits. 

We have developed a WWNP Evidence Directory which looks in detail at the effectiveness of 

different measures at reducing flood risk. This is supported by maps which help practitioners 

think about the types of measure that may work in a catchment.

These 1 page summaries provide a high level summary of key findings from the Evidence 

Directory and point you to where you can find more information. 

Introduction

But we still need to understand é
UThe effectiveness of WWNP measures across different catchment 

scales for a range of return period events (observed and modelled 

data). 

UHow to design and construct different measures so they perform as 

designed (this includes engineering design standard).

UHow different measures function in different catchment types and 

different geologies.

UThe role WWNP could play in making catchments more 

adaptable/resilient to climate change.

UMore fully the ecosystem service benefits of different measures.

IMPORTANT! - The science of NFM is still evolving and developing. Many of the measures covered in these 1 page summaries have yet to be fully tested 

during extreme flood events. This means that we are still learning how to design and construct them. 

When selecting the types of measures to use and the locations in which to place them care is needed to ensure they do not synchronise flood peaks and 

inadvertently increase flood risk downstream, or inadvertently create a backwater effect and increase flood risk upstream. As with all FCRM schemes it is 

incumbent on those who design and construct them to ensure that they are robust and do not pose a public safety risk to downstream communities. 
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How do I access it?

Top tips

V Take a catchment -based approach

V Choose the right tool(s) for the

job

V Think about timescales HÝèMç a 

marathon rather than a sprint

V Achieve multiple environmental

benefits

VWork with others

V Learn through doing

Are there any top tips?

mailto:AskED@environment-agency.gov.uk
https://www.gov.uk/government/publications/working-with-natural-processes-to-reduce-flood-risk


River Restoration
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Introduction

What did we find?

Multiple benefits

Further reading:

ÁGreen approaches in river engineering 

ÁManual of River Restoration Techniques

ÁRiver restoration and biodiversity

References:

ÁWorking with Natural Processes - The Evidence Directory

ÁUsing the Evidence base to make the case for Natural Flood Management

Aesthetic 

Quality

Cultural 

Activity
Water 

Quality
Habitat

Climate 

Regulation

Low 

Flows

Health 

Access
Air 

Quality

Flood (SW 

or GW)

Flood 

(Fluv)

Benefits wheel

Further reading, case studies and  maps

Benefits summary
River restoration can provide a wide range of benefits across most ecosystem services (see 

benefits wheel).

Mayes Brook river floodplain restoration post-

construction (source: Environment Agency)

What is it?
River restoration reintroduces meanders to rivers and restores physical process. 

Making a river more sinuous can reduce flood peaks, water velocities and attenuate 

flow by slowing and storing flood water.

The extent of this flood risk effect depends on the length of river restored relative to 

the overall size of the river catchment.

Examples
On the River Cherwell, a flood model showed that restoring 5km of the riverôs 

channel could reduce peak flow by 10-15% (Acreman et al., 2003). 

In a 25 km2 catchment in the New Forest the results of a monitoring study found 

river restoration led to a 21% reduction in flood peak and a 33% increase in peak 

travel for 2year recurrence event (Sear et al, 2006). 

Terminology

Terms of reference

Catchment 

size

Flood 

magnitude

Modelled or 

observed?

Description

Small Large Modelled Restoration reduced water velocities for a 1

in 100 year flood by 41% (Keesstra et al.,

2012).

Local/

Small 

Not provided Modelled Restoring reaches of 5-10km can provide

tangible attenuation of peak flows (Sholtes

and Doyle, 2011).

Medium Medium Modelled Restoring meanders in a 1km reach in a 17

km2 catchment, reduced flood peaks by less

than 1% for 2 to 50 year return period

(Sholtes and Doyle, 2011).

Large Not provided Modelled River restoration in headwaters of 400 km2

catchment, reduced peak flow by 14% (Liu

et al., 2004).

Term used: Meaning

Small catchment ~ 10km2

Medium catchment ~ 100km2

Large catchment ~ 1,000km2

Local scale impact Impact not catchment wide, it is localised to where the measure has

been implemented

Small flood <10 year return period events

Medium flood From 10 year to 100 year return period events

Large flood >100 year return period events

Case studies:

Á River Avon

Á Dorset Frome

Á Mayes Brook

Á New Forest

Maps:

Á Wetland vision

Á Mapping the potential for Working with Natural Processes (England)

Á NFM Opportunity Maps (Scotland)

Scientific confidence

For each topic, the level of confidence in the science that underpins the 

individual measures is defined using the approach shown in the figure 

below, which attaches a confidence level (high, medium or low) based on 

the potential effectiveness of each measure at reducing flood risk. This 

confidence level, assigned by scientific experts, reflects both the degree 

of agreement of scientific studies and the amount of information available. 
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Amount of evidence

Examples
ÁRegeneration benefits of improving the river and surrounding park at Mayes Brook was 

valued at £7.8 million over 100 years, based on the uplift to property prices (Everard et 

al., 2011). This study showed that post restoration the need for maintenance could be 

reduced by approximately 50%, leading to annual savings of £5,000. 

ÁOn the River Frome (Dorset) river restoration is expected to also help manage diffuse 

pollution, accumulating silt on the floodplain.

ÁRiver restoration benefits recreation and tourism, the estimated per person per trip value 

provided by rivers and floodplains is £3.35 (Sen et al., 2012).

We found that
We have a Medium level of confidence in the flood risk benefits of 

river restoration because our evidence is mainly from flood models.

We still need
ÁMore observational data to verify model findings.

ÁTo understand standards of flood protection that could be 

provided by river restoration.

Á Information on the flood risk benefits of different types of river 

restoration measures across a variety of spatial scales.

ÁTo understand the conveyance capacity and water storage 

effects of restored rivers.

Other examples

Benefits wheels

For each measure we have summarised the 

multiple benefits which they could provide using a 

wheel which covers 10 benefit indicators that have 

been ranked on a scale from 1 to 5 to give an 

indication of the relative contribution the measure 

can make to the provision of a certain benefit. 

Key: Benefit Type:

Environmental

Social 

Cultural 

Click here to download all 

River and Floodplain Case Studies

mailto:AskED@environment-agency.gov.uk
http://www.hrwallingford.com/news/supporting-green-river-engineering
http://www.therrc.co.uk/manual-river-restoration-techniques
http://www.crew.ac.uk/publication/river-restoration
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/651929/Working_with_natural_processes_evidence_directory.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/651934/Working_with_natural_processes_using_the_evidence_base.pdf



























