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Working with Natural Processes —
the evidence behind Natural Flood Management

Dr Lydia Burgess-Gamble — Principal Environmental Project Manager NEAS



But where’s the leadership?

We will take action to reduce the risk of harm from flooding and coastal erosion including
greater use of natural flood management solutions

25 Year Environment Plan

We will also focus on using more natural flood management solutions where appropriate
@‘ ‘Natural flood management is an important part of our approach, alongside traditional
flood defences and helping homeowners to improve their own property resilience’

‘Natural Flood Management is part of our Nation’s Flood Resilience’

Chairman

Head of FCRM

Where NFM presents the most effective and viable approach to managing flood risk, we
will choose such measures over traditional defences...

Position Statement

In all other circumstances, we will seek to use them in combination with hard defences ...

¢ » ’I Natural flood management is supported by area FCRM
Z% | managers where it is part of all of the solution to flooding
&

“ Amazing projects delivered by you, your colleagues, partners, communities and
consultants




What iIs NFM
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The Evidence Directory



1. Evidence Directory

2. The Maps

3. The Gaps
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Appendix 1. Working with Natural
) . Processes - Evidence Directory
Working with Natural Processes —

Literature Review
Evidence Directory

SC150005

‘SC150005 - Working with Natural Processes Lierature Review

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/681411/Working_with_natural_processes_evidence_directory.pdf

https://lwww.gov.uk/government/uploads/system/uploads/attachment_data/file/654443/Working_with_natural_processes_evidence_directory _appendix_2_literature_review.pdf



3.2.2 Flood risk evidence

This section sets out what we Enow in terms of the effectiveness of this measure from
an FCRM perspective and the scientific confidence in what we know.

Effect on flood flows, peaks and storage HJ'H-

Summanry of the literature

* There is strong process understanding of the diferent ways that catchment
woodland can affect flood generation processes.

o The canopies of catchment woodland can typically intercept'evaporate more
water than grass at a rate of 200400 mm per year (Bosch and Hewlett 1882) or
1-8 mm per day (Calder et al. 2003), resulting in drier scils and less run-off
contributing to flood flows.

Soil porosity has been found to be 15-55% greater under forest (Harmmold et al.
18682, Wahren et al. 2012}, resulting in higher soil infifration rates (87 times;
Marshall et al. 2014} and higher saturated hydraulic conductivities (2—140 times;
Chandler and Chappell 2008, Alvarenga et al. 2011).

Longstanding but simplistic measures of surface'hydraulic roughness (Manning's

n} that are available for catchment woodland and grassland (Chow 1858) indicate
that the former maybe 5 times higher.

o
Medium -

-

L M H
Amount of evidenos

Confidence level is based on
potential effectiveness of
measure at reducing flood risk.

Degree of agreement of
scientific studies, and amount
of studies available



Chapter 3. Woodland
management

3.1 Introduction

3.2 Catchment woodland

3.3 Cross-slope woodland

3.4 Riparian woodland

3.5 Floodplain woodland

win Natural = Directory

3 Woodland management

3.1  Introduction

This chapter summarises the evidence arcund the effectiveness of the following
woodland management measures in reducing flood risk:

¥ Catchment woodland
¥* Cross-slope woodland
¥ Floodplain woodland
* Riparian woodland

The term ‘wocdland” is used i describe land predominanthy covered in trees (with a
canopy cover of at least 20%), whether in large tracts (generally called forests) or
smaller areas known by a variety of terms (including woods, copses, spinneys or
shelterbelfts). The terms woodland and forest are used interchangeably throughout this
chapter. Unlike the other types of measures covered in Chapters 2 to 5§, the different
types of woodland presented here do not fall on a spectrum whereby some are greener
than others. The main difference througheout this chapter is the scale of the woodland
and its location type, as illustrated below.

Catchment Cross-slope Floodplain Riparian
woodland woodland woodland woodland
These different types of woodland WWHNP measure reduce flood risk by:

¥ intercepting overand flow — by obstructing overland flow paths and physically
slowing the rate at which water is delivered to rivers through increased hydraulic
roughness

* encouraging infittration and soil water storage — tree roots enable water to be
delivered to the soil, which encourages infiltration and the storage of water within the
sail.

‘Warking wih Matural Frocesses — Evidence Direchory 81




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
focations.

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

65 GREAT
EXAMPLES
PROVIDED BY YOU!

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:

exstng 2000 4 seetions to Increase food stor:
Cocker & out of channel (Photo 1).
Key fact:

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

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 lood i

Project summary:
Blackbrook i St Helens, XPenences repeat flooding from a combINaton of main fiver and

‘surface water sources. rmae!!nrwemul\omn‘ 3 of which are businesses; a major truck A-
103d is 2130 at risk_ The cument flood risk is high.
MwmaE‘MuﬂthWﬂmﬂlﬂﬂlham
o5 ek espcoee cacerts whoee sk arve o 24

N B suceasa, pry e 3 i 1 1 oo 1 Bt

Docamos: 2016 Focing ik s on 2620 Ocknt 2000 o 2426 Septmbme 2013
Capital solutions 0 reduce the fiood risk are prohbitively Sxpensive, as cuivert eniargng would
mmbmu constnction. wwwmwwmnu
funding under HM Treasury rules on cost-benefitratos. Significant addtonal

https://www.gov.uk/government/publications/working-with-natural-processes-to-reduce-flood-risk

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:

n April 2000 to. how changes n and tand management
mmphmmmwumummnmvm(mu nmtuapn
projects funded by Defra n response 10 Sir Michael Pits Review of the 2007
Wales and his call for greater working with natural processes. The MMIM‘M
‘demonstrate how of a range of land management Intervenbons/measures can
Mmmmammwaunwmmmbmmw
‘communities. A strong iocal partnership was Put In place an agreed set of measures
designed to mumummmnmlmnﬁul%ummwmmlm

oS Tave ot vy posive
reducig 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:
MWMEHWW‘IMMMMNMMMW ‘hard up aganst
Wm“ﬁ! The 6km? catchment i predominantly rur mdﬂnvw:ﬁu
privately owned by 3 main andowners. Prior o the scheme, e bum presented a risk of flooding 10 54
mwawsmmmumwmml However, 25 properties were at risk from 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 Reafignment scheme in West Sussex (Photo 1) was identfied in the Pagham
to East Head Coastal Strategy (2009). The project came about through a combintion of the need to
noroie N ik maneuesment and e ecreménd o tie Envronment Agecys

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

standard prioc 1o implementation) properties, the r0ad serving Seisey and a wasle water

{roskmant works. 1t has cresied 163na of efeilal habiat and 00t of kaniona!grassond. Mhgain
Interest (SSST) within and around the

tourism,
has been jeased by the Envronment Agency to RSPB for management as
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The Evidence behind Working with N
Processes to reduce flood and coast:

erosion risk

What is it?

ﬁ/orking 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
the coast.

\lttakw many different forms such as: /

Click on the text here to
access 1 page summary
for each measure

e

Floodaiain and Saedplaiy medand
aszeatze
P

Soil and Land

Knowledge gaps

-
Rye Harbour Farm (couroe: Enviror :..

Faatare: desiugs ‘
anraenan

Headwater Drainage

River Restoration

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
the flow of water within the channel.

Flood Risk Benefits

Summary
5l

= Can show flaod fows and decrease canveyancs Medium
through the rentroduction of Teatunes which
ENCOLTEgES the MVer 10 resannect win It focdpiain
where R can stone water and attenuates peak fiows dis 5™

= Can reduce Aood fek, the exent of this efec gepends Lozall
on l=ngth of fver resiared r2iatve to CAEAMEN S22 o

= Once constructed should 1851 forever, pace atwhich it . o
becomzE effecilve will vary Detwaen rivers, there can
be detay whilst morphological ad|usiment occurs

= Should reguire limited malnienanca Medium

Multiple Benefits
Summary

- FIver resiorasion can provide 3 wite range of
benefRs acrose most ecosystem sarvicas [see
benams whesl).

Fior example:

= Regeneralion benefs of Impraving the mer and
surtaurding park st Mayes Srook was valued at£7.8
millian aver 130 years, basad on the uplit f Fgo
property prices [Everand et al., 2011). fFan)

= Onhe River Frome (Carset) river restoratian ls
expacted to alsa help manage difuse palllion,
accurmuiating 51t on the fioodplain.

Knowledge gaps

GapL
= Limited Teic-basad evidence that damcnsis i 500d risk beneft

More Informetion nesded on-:
= Biandard of flood profection provided by river restoration

= FCRM benefis of different trpes of river nesiorsfion st different spatisl scales

= Comeyance capacky of restored rivers.
= Waber stompe efiecs of restoration

Terms of reference

Danrin wtaun

Er BB FASLU Ak VS LIRS R WS R
AR ok AL £ G LB 8 Bt Uiz

Cotohement  Flood

Environment
LW Agency

Case studies

* River Avon

» Dorset Frome
» Mayes Brook
* New Forest

Maysc Erook river Noodpiain rectoration poct-
oomstruption {sowoe: Environment Agenay)

Madelind or Desoripbion

magaitude  obcanvod?

Emnall Cbsarved In = 25 ko calcment In the Mew Forect Ssar et s 2008)

found river resicrafion led &0 0 21% reduction In flood pask

2nd & 33% ncresse In paak fmvel (Zyeer reouTenDe).

FRestoraticn reduced waber veleckies for a4 In 100 year ficod

by 41% (Koessira etal, 20421

Resiring eaches of 540 km con povide Eanglie

at=nusticn of pesk ficws [2nates and Ooyie, 2011k

Sim of the Cherweils channel reduces pesk Joe

by @ 10-15% and pezk doodnialn water kevels by

[0.8~1.6m [Acreman et al 2003}

Medium Modeled  Restoring meanders In a 1km reach In 8 17 km? catcrment,
reguced flocd p2aks by less than 1% %or 2 bo S0 year retum
period [Shaites and Doyie, 2041

Notprovided Modelied  FRiver resiorafion i hendwmless of 400 ke cotchment,
neciuced ek fiw by 149 (LU etal, 2004}

Lage Modeled
Notprovided  Medeizd

ot provided Modelied

Benefits wheel Monetary value estimate(s)

Cuttural
‘Watzr cats Banefe Costs BCR
Aty iy

Mayes £245K  ETSDK+ 701
Brosk aporox.
£ pa

Source: Eftec (2047
Rilver restoration beneffs recraation and
tourizm, the EEEMElad per PEFECA paririp

valua provided by Mvers and Neoupiaims s

ot £3.35 (Sen etal, 2012}

Accams

Key reading and maps
Faading: o
= Greem Ches In Aver en
= Manu3l of Rtver Restoration Techink
= River resiorafion and biodivers ity
Maps:

+ Wettand vision [:
» Sirategic Natignal Opporunity Maps (England) :3]
- KFM Goparunity Waps (Sootiant)

Fmtaruz s

it BTG 54 5 WA A AR SR [555A8 4 IS 1ARS PR S0 2 Fnd I
Sy sneranas

. :
Eaan BEMERNG | hering it Matura Detcdian - B dena Dy
- dgganti L

e, urhms
e e e ]
sk rocliicn of 3 saral ey

Pk i brasher 911 34

S P ———

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/654440/Working_with_natural_processes_one_page_summaries.pdf

ine Storage Areas

HERE ARE THE 14
| PAGE
SUMMARIES




Multiple Benefits



8UT ITS NOT
JUST ABOUT
FLOODING

Kate Kipling

3.4.3 Multiple benefits

The benefits whesl shows that floedplain woodlands benefit all ecosystem services.

Multipie benefits of fioodplain woodiand

Floodplain woodland

Cultural Wiater
ACEVEy
A,

™

Cimate
Reguiston

Environmental benefits

Water quality

Floodplain woodland reduces diffuse pollution by enhancing sediment
depasition [Jeffries et al 03], remowing phosphates and nitrates, and
fixing toxdc metals (Gambrell 18684). Environment Agency | 1898) measured
reductions in sediment and nitrate concentrations in water flowing through
the riparian areas.

Habitat provision

Wet woodland is listed as a = - . ] —
jority habitat in both the roject stage: In progress (2012 om )
:InEFIE'. Act a:dll;be EU WWNFP measures: Floodplain woodland,
Habitats Directive. Floodplain hedgerows, shelter belts, flood storage
forests have high biclogically ET::E w;%\agm washland meadows
m higr_' prochcliuﬂy Key fa 1 is project has planted over
and high hﬂ:'ht dynamism 30,000 trees ncorporating 8ha of new
(Girel et al. 2003). Features. woodland and ower 3km of new hedgerows,
created by woodland such as all designed to slow the passage of water,
woody detritus, bank and increasing river shade along Skm to help
stabilization, braided the watercourse adapt to the impacts of
channels and linear climate change.
connectivity enhance the
bindiversity of floodplains (Pretty and Dobson 2004). They support a range of

‘Working Wi Natural Processes — Evidence Directory

30. Sussex Initiative — East Sussex d

Environmental benefits

flora and fauna, providing a spawning ground for fish and food for
herbivores. The Sussex Flow Initiative (see box) is an example of a
multiobjective project that includes fliocdplain woodland planting.

Climate regulation

Floodplain woodland has a cooling effect on the local climate. Increased
canopy shading prevents lethal water temperatures and resfricts weed
growth, protecting fish and other organisms (Broadmeadow et al. 2010). [t
also functions as a substantial carben sink. One study showed that mature
hardwoeod and cottonwood forests have the highest total carbon stocks (474
tonnes per hectare and 403 tonnes per hectare respectively), followed by
sofiwood forests (358 tonnes per hectare) and young reforestations (217
tonnes per hectare} (Cierjacks et al. 2010).

Low flows

Floodplain woodland helps to restore natural hydrological processes. Low
river flows can be boosted by the slow release of water stored in pools, side
channels and fleodplain scils (McGlothlin et al. 1888). In cases where there
is a gradient below a river or a floodplain to groundwater, wooded floodplains
‘can encourage groundwater recharge through infiltration as a result of their
higher roughness which slows the flow, and also because their roots provide
macroporosity (Girel et al. 2003).

Health access

If floodplain woodland is made accessible to the publiz, it could have similar
physical and mental heatth benefits to wider catchment woodland.

Air quality

As in other types of woedland, floodplain trees 'seavenge” pollutants from the
air. This service is likely to be particulary beneficial in urban floodplains.

Surface water or groundwater flood

Floodplain woodland can have high water use, as it can reduce groundwater
levels, freeing up space/capacity to store more floodwater at depth.
However, in sequences of winter events this may not always be the case
unless the infiltrated water can drain away. A study in the USA demonstrated
that hardwood forest had 18% greater evapotranspiration and 28% more
groundwater storage capacity than agricuttural land (Zell et al. 2015}

Fluvial flood

Floodplain woodland creates hydraulic roughness and woody debris, which
can reduce medium to large size flood flows in medium to large catchments.
However, evidence on the magnitude of effect is mixed. A study examining
the planting of native woodland along a 2.2km reach of the River Cary in

‘Working with Nalural Frocesses — Evidence Dirsctory
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The Maps
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We have recently updated this so people can add spatial edits & comments:


http://naturalprocesses.jbahosting.com/
http://wwnp-dev.jbahosting.com/Map

The Gaps




Chapter 6. Research gaps and
monitoring

Mayes Brook restoration — explaining ecological monitoring to local school
children (source: Environment Agency)




What’s happening in my area?



We ran 14 NFM roadshows & reached 1400 people!

Click on labels below to find out more about a specific area. Then visit the slide pack for more details




East Midlands

Message from Paul Lockhart — Area FCRM Manager

My goal for future East Midlands’ flood alleviation
schemes is that, when thinking about potential
solutions, the starting point will be using natural
processes and identifying multiple benefits with
partners. It is only then that we will really be
creating a better place for our communities and
getting the best value for the taxpayer from our
investment.

Internal contacts: External contacts:
= Andy Disney — FCRM = David Bole — Forestry Commission
» Karen Carter — FCRM = David Parker — Natural England

Julia Toone — Geomorphologist
Alison Baker — Environment
Programme Manager

Alex McDonald — NEAS

Main NFM projects:

= [Wait River Torne

=  Lowdham NFM

=  Moors for the
future partnership

= Soar Tributaries

= Southwell




The Evidence Base:

Prezi summary of Evidence Base:

HyEHE


http://www.gov.uk/government/publications/working-with-natural-processes-to-reduce-flood-risk
https://prezi.com/view/0kkkS47snB1ah7gGMavN/
mailto:wwnp@environment-agency.gov.uk

