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The Evidence behind Working with Natural

Processes to reduce flood and coastal
erosion risk

What is it?

ﬁoming with Natural Processes to reduce flood and \

coastal erosion risk is about restoring and emulating the
natural functions of catchments, floodplains, rivers and
the coast (Environment Agency, 2012).

Itis an approach which can be applied in urban and rural
locations, on hill slopes, rivers, floodplain, estuaries and :
‘he coast. Rye Harbour Farm (couroe: Environment Agenoy}

\lttak&s many different forms such as: /

Click on the text here to g -‘

access 1 page summary

for each measure \

River Restoration @) Lovironmen

What is it?

Historically rivers have been modified
for many reasons (e.g. navigation,
development, flood risk management).

River restoration is the reinstatement of
the natural physical processes and
features (e.g. pools, riffles) that are
characteristic of a river.

It can help reduce flood risk, by slowing

Case studies

River Avon
Dorset Frome
Mayes Brook
MNew Forest

the flow of water within the channel. Mayec Broak rivar floodpialn rectoration poct-

Flood Risk Benefits
Summary

= Can siow fiood fows and decrease conveyanca
through the relniroduction of feahures which
encourages e fver 1o recannect win Its Hocdpiain
where 1 can store water 3nd attenustes peak fows dis =™

= Canreduca fiood ek, the extent of this effect dapends Lozan
on length of fver resiored r213ve to CatsnmEnt S8 ponay

- NGz CoNstructen snouk |t forevar, pace atwhich it o
becomes effective will vary between rivers, there can
be detay whilst morphoiogleal zd|ustment ocours

= Shauld raguire Imited malnienanc: Mzdium

Multiple Benefits
Summary

= Filver resioraiion can provide a wide range of
Benems acfoes Most E00BYEtEM senvices (see
benefis whesl).

For gxample:
= Regeneration benefiis of iImproving the river and
suUMmourKkiing park at Mayes Srook was valued atE78
million aver 100 years, basad on the upiit o Fizod
praperty prices (Everard et al., 2011). s
- 0N the River Frome (Darsst) mver restoratian ks
expacted o also help manage diffuse paliution,
ICCUMLIENNG &l o the Mooaplaln.

Knowledge gaps

=1
= Limited evidence that risk benefit

More Informiztion nesded onc:

= Btancard of oo profection provided by river resioeaticn
= FCRA tyEes of rver

= Comweyance cagachy Of restored rvers

= \hater storage efects of restoration

Terms of reference

s whasin

Ageney)

Modellnd or Desoriplion

magaiuds  obarved?

Eerall Dbserved In & 25 kn catchrent In the Mew Forect Sear et al [2005)
found river resiorafion led §o 8 21% reduction in flood peak
and 8 33% increese In peak traved (2pesr recurrence).

Large Modeled Festoration reduced waker welocBes for 2 1 In 100 year fiood
by £1% (Kzessrs et al, 2012).

Mot provided Modeied Festoring resches of 510 km can provide mengloie
attznuston of prax fiows (2noites and Doye, 20110

Mot provided Modeled  Restoring Skm of the Cherwslls channel reduses pest Toe
by 8 10H15% and Increasss peak Soodniain water levels by
0.5-1.6m (Acreman et ol 2003}

M=dum Meodeled Feestoring meanders In & 1km reach in 8 17 km* catcrment,
reduced fiocd peaks by less than 1% for 2 o SO year retum
Feriod [Ehoites and Doyie, 2011

Mot provided Modeied [

Fiver n of 400
rezuced peak fow by 14% (Lu etal, 2004

Benefits wheel Monetary value estimate(s)

Cuttural
water Cacs  Banafiie Coet: BCR
Aty Gty chugy

Mayes 245k EVSDk+ T
Srook approx.
A

Soarce: Eftes (2017)

Fihear resloration benes recraation and
tourism, the estimated per persen par g
value provided by rvers and flcodplains Is

o E£3.35 (Sen et 3, 2012).
Acoess

Key reading and maps
Feading:
= Eneen ches In rver en
= Manual of River Restoration Technk
= Fver resioramion and biodlversity

Mapa:

= Wetiand viskan

+ Siratagic National Opportunity Maps (England)
» MM Coparunity Mape (Scatiand)
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Case study 6. Chelmer Valley Local Nature
Reserve

Author: Trevor Bond
Main driver: Habitat improvement

Project stage: Comple!ad spring 2016

Photo 1: River Chelmer, Chelmer Valley Local Nature Reserve (source: Chelmsford City Counci)
Project summary:

The Cnelmer Valiey Local Nature Reserve (LNR) & 3 much loved
Chelmsford city centre (Map 1). Approximately 2 Skm iong,
‘green spaces, unmproved grassiand, ponds.

food risk modeting of he scheme has shown fiood rsk benefits
project during partcular fiood frequencies.

ihat the scheme wouid lead 10 3 smal. net decrease In tateral food extent

‘and the floodpiain, Which means water evacuates onto the
mmwmm;aaummmw

Case study 17. Blackbrook Slow the Flow, St
Helens

Authors: Mike Norbury, Rick Rogers, David Brown

Main driver: Flood risk management — repeated flooding in the
Blackbrook area of St Helens (October 2000, September 2012 and 26
December 2016)

Project stage: Seeking funding opportunities to implement a
catchment-scale Natural Flood Management Plan

Photot: Engineered dam 2 - attenuation and suspended sediment
settlement during flood i

Project summary:
Blackbrook i St Helens, Xpenences repeat flooding from a combination of main fiver and
‘surface water sources. Mnl!ww-mm 3 of which are businesses; a major truck A-
f0ad 1 als0 at risk. The curenk flood ris is high
anaaSlmﬂMﬂnl’yWﬁzﬂ MMINM
of 5 rapid response catchr mﬂm Zilm‘m property level protection

ace s v e Success, Prty 008 1.3l 1 13 3 e ofte 191 Tt 26
Dacamoar 016) Faoing e eccured o 262 Octobar 2000 33 226 Septambor 203

‘solutions 10 reduce the flood risk are prohibitively Expensive, as cuvert entargng would

WMDWNMW wmwmwmmuu
funding under HM Treasury fules on cost-benefitratios.

Significant addonal funding would herefore be.

Case study 11. Low Stanger Floodplain
Reconnection Project

Author: lan Creighton
Main driver: Flood alleviation

Project stage: Completed 2015

Photo 1: Downstream breach, Low Stranger Farm (source: West Cumbria Rivers Trust)
Project summary:

‘wth landowney
exstng ‘sections to increase flood storage when the River
Cocker i out of channel (Photo 1),

Key fact:

‘Sunvived Storm Desmond intactt An additionai flood storage area of 5ha was created.

Case study 21. Lustrum Beck Flood
Alleviation Scheme: Phase 2

Authors: Joe Reed, Ted Thomas

Main driver: Flood risk management

Project stge: Detailed design

Photo 1: Flooding event, September 2012
Project summary:
The Lustrum Beck

(Map 1) s located in B Ry T X

Back catchment and how natural processes are being incorporated info the scheme to
downsiream fisk

Case study 12. Slowing the Flow at Pickering
Authors: Tom Nisbet, Huw Thomas, Philip Roe

Main driver: Flood risk management

Project stage: Multi-objective, long-term, demonstration study

Photo 1: Woody dams upstream of Pickering (source: Forest Research)
Project summary:

In Apei 2000 to how changes i and fand management
mmphmmmwumummnmvm(munmwapn
‘projects funded by Defra in response to Sir Michae! Pitt's Review of the 2007

TWales 3nd i Cal o eater woring wh NaRa Proce3865. The proje€rs Overall 3 10
demonsirate how of 3 range of 1and management interventions/measures can
60 16t Do M e Sk o500, O S 2 BN W Aol e 4 o
‘communilies. A sirong local partnership was | But In place an agreed set of measures.
designed to mumummmnmnnnxumummwmmlm
Teouty o boun vy posive
reducing fiood

Key facts:

e xing Day 2015 skom svent. when S0 ofrin ol over 8
cegree

Case study 47. North Norfolk Coast

Authors: Sue Rees and Oli Burns
Main driver: Habitat creation, improved and more sustainable
defences

Project stage: Constructed — several schemes in different years:
Brancaster 2002; Holme Dunes 2004; River Glaven 2006; Cley to

Salthouse 2007; Titchwell RSPB 2011 (Photo 1); Blakeney Freshes
2014

Photo 1. Titchwel (source: Mike Page RSPB)

Case study 16. Belford Natural Flood
Management Scheme, Northumberland

Authors: Alex Nicholson (Arup), Paul Quinn (Newcastle University)
Mark Wilkinson (James Hutton Institute)

Main driver: Flood risk management - repeated flooding in the
f Belfor

PRoto 1 Beford NaturalFlood Managerhen poject wihpictues of some of RS iderveations
(source: Newc University)
Project summary:

T Bald i ol o ko o e of Bl
200 ol The G cakmand

hard up against
boundaries
privately owned by 3 mam

witage,
mannvuwamu
ndowners. Prior to the scheme, the bum presented a risk of flooding 1o 54
mwawsmmmumwmml Viowever, 25 propertes were al ek iom 3 1
In 2 year event

Bolord vitage fooded 10 bmes batween 1997 and 2007. The Bood in 1997, wikch inundated the East
food o

Case study 50. Medmerry Managed
Realignment

Author: Robert Harvey

Main driver: Improved defences and habitat creation
Project stage: Completed 2013

Photo 1: Medmerry managed coastal realignment site, 10 October 2013 {source: © Environment
Agency and John Akerman ABPmer)

Project summary:
Managed Reaignment scheme in West Sussax (Photo 1) was idented in the Pagham
to East Head Coastal Strategy (2009). The project came

& about through a combination of the need o
noroie N ik maneuesment and e ecreménd o tie Envronment Agecys

properties, the 10ad serving Seisey and a waste water
{roskmant works. 1t has cresied 163ha of efeilal habiat and 00t o Eaneliona

The project provides 3 1 n 100 year standard of defence in year 100 (increased from 1 1 year
standard prioc

 grassiand. Magation
Interest (SSST) within and around the

tourism,
has been jeased by the Envronment Agency to RSPB for management as
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