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Outline of talk

1. Why should we be interested in NNBF?
2. What do we mean by NNBF?

3. What techniques exist for tidal wetlands
NNBF?

4. What are the guiding principles?
5. Conclusions
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1. Why should we be interested in NNBF?

& Opportunities for habitat creation
& Potential for multiple benefits

6 Potential financial savings -
soft defences v hard defences

& Solutions that may be better adapted to
change
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2. Lots of new terms... Natural & nature-

based

sol ions

Ecological
Engineering

Working
with nature
Engineering
Building with nature
with nature Natural and
Nature-Based | jolft
Green efences
infrastructure Features
NNBF Working
Natural flood with nature
management
Greening
Working with © the coast

natural processes

Living
shorelines
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of Engineers.
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2. What constitutes an NNBF solution?

NNBF uses natural features to...
& Reduce flood or erosion risks directly

¢ Reducing waves and water levels

& Augment defence function
¢ Reduces maintenance
¢ Extends lifetime of defences
¢ Reduces the requirement for hard materials

® Create additional environmental benefits

¢ Ecosystem services — WQ, fisheries, carbon
sequestration etc
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3. What is the spectrum of NNBF solutions?

© IFRC, 2011
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3. What is the spectrum of NNBF solutions?

& Type 1- Creating
large expanses of
habitat

narei.org.gy
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3. What is the spectrum of NNBF solutions?

6 Type 2 - Enhancing existing structures

Barking Barrier

]
i Top of terrace varies
, from 2.6 m AOD to

3.75 mAOD (MHWS)

Rows of fascines

Common Reed

: £ T A e RiverRoding
Handrailing :5 .3m T = ‘ - (7m tidal range)

L

Timber coping ¢

to truncated Lower areas:

former river Clumps of locally sourced

wall = = reeds planted, but
N — | < mothered (see text)

- | L-shaped concrete
Timber cladding

Foreshore level vu_?!eg;l =5 retaining wall

¢.0.0m to-0.5mAOD
2000 mm deep
trench of rock rolls to both

500 mm 6B (modified) fill planting

Front edge of terrace varies media on geotextile membrane, g sides of the revetment for

from2.3 mto 2.6 m AOD E.xlshngsheel enver_ed with cmr}matbng before Upper slopes seeded (see text 500 mm deep brushwood bracing. Created from

(MHWN = 2.65m) pile wall truncated planting (see main text) mattress reclaimed rubble
Eastern wall, Greenwich Peninsula, London: Site 2 north end, six years after Barking Creek at Barking Barrier: Brushwood fascines installed on upper slopes and

brushpacking being installed on lower slopes

implementation (autumn)

US Army Corps
of Engineers.
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3. What is the spectrum of NNBF solutions?

Further information T
\ \‘ w\mwrm {;Mﬂ\u
Greenlng the Grey:

Introduction a framework for integrated green grey infrastructure (IGGI)

| etpanaed deveiapee
P b vt meoek.

Whes recoastructing of
propect shoudincluoe feal
sccevn, and adutate prop]
emizame

rgiacing ey shevt pile Barking Barrier

of moed stems ruating in )
Expraence.

PARTNERSHIP

Rows of fascines

o
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Home ® Our projects » Estuary Edges 10 0 ol e Tl DN et i

ESTUARY EDGES

Lower areas:

Clumps of locally sourced
N reeds planted, but
g smothered (see text)

Home 3 Enlighten 3 Putications 3

Enlighten: Publications
2000 mm deep

trench of rock rolls to both
sides of the revetment for
bracing. Created from
reclaimed rubble

About  Lutest Additiers  Search  Browse  OpenAccess  ORCID My Publications

Greening the Grey: A Framework for Integrated Green Grey
Infrastructure (IGGI)

» Cippen, 11, Coombes, M. A Horton, B., MacArshur, M. and Jackson, M. {zos7) Greening the Grey: A Framework for Integ) (‘1&"1‘;\';"‘1\:] spioe
(Gewen Groy Infrastructire (IGGT), Techaical Report. University of Glasgow, Glasgow. E & &

Text (Full Report]

on upper slopes and
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3. What is the spectrum of NNBF solutions?

& Type 3 - hybrid solutions
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http://www.wetlandswatch.org/

3. Type 1 — Creating large expanses of habitat

6 Create new intertidal areas further landwards:
& Managed realignment/Managed retreat

& Regulated tidal exchange
& Flood storage areas

& Reduce wave erosion, promote

sedimentation, or artificially add sediment to
existing intertidal areas

& Sedimentation fields/ fences

© www.mmbiztoday.com

6 Intertidal recharge
& Vegetation planting

& Wave energy reduction structures (e.g. Detached
breakwaters, artificial reefs, edge protection)
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3. Wave reduction

& Evidence of wave height _
reduction available from field Habitat |[Wave reduction factors

measurements, laboratory studies
and numerical modelling

. Incoming wave height & period
. o Depth of water above the marsh surface
& Main parameters known | > Salt Marshes | o Vegetation properties - number of stems,
diameter, branching, height, stiffness,

buoyancy

Incoming wave height & period

Depth of water above the bed of forest
Underlying topography

Vegetation properties - density of vegetation,
presence of aerial roots

Mangroves
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3. Saltmarshes

o | AN 4 | AN 4

Attenuates short waves

Can model wetland evolution

over decadal timescales

Ecological benefits are high

May attenuate short duration

nuisance flooding »  Risks addressed
Relationships between » Shoreline erosion
vegetation and flow are : . »  Nuisance flooding \/
complex; effects are site and /o . Short waves

storm specific ' A S L Medium waves

—~

& Further integrated research
required to better quantify
risk reduction

»  Storm surge ~

B._ (2 JACOBS

Engi Ry
Boveiopmant conter - NI




3. Water level reduction - flood storage schemes

Context

& Estuary wide
modelling showed
areas of new intertidal
in upper estuary could
reduce water levels

& Alkborough site
predicted to reduce
water levels on
extreme events
by ~10cm (1 in 100 yr
event)

Flood area boundary
River

Road

Floodable area
Urban area

Urban area in floodplain
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3. Alkborough Flats, Humber Estuary

Scheme elements

River Humbar

% L] n‘.’((

Alkborough Flaks

© Environment Agency
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3. Mangroves

o o [ 4N 4N 4 o

Modeling and field evidence of storm surge and wave
reduction

Can reduce wind damages
Limited latitudinal range

Significant space and time requirements for
establishment, restoration, or recovery

Ecological benefits high

Research needs on restoration/establishment and
integration in urban landscapes

60% - . .
Shoreline erosion

40% -
20% -
0%

ol I H » Risks addressed

%of living trees

4

»  Nuisance flooding ~
»  Short waves
4
4

Block 1 | Block IllBluck 11| Block 1 |Bl'ackll |Blcck n

Seaward forest

Creek forest
OAlive  MDead

Medium waves
Storm surge

IO
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3. Type 3 - Hybrid approaches: living shorelines

& Effective for high frequency, less severe events
Provide ecosystem benefits

Use of sills limit adaptability to future conditions

May be overwhelmed or damaged during major storms
Small scales limit benefits

What are effects at larger scales?

o & & & ©

» Risks addressed
» Shoreline erosion\/

1 Ooran & Coustal Managoment W2 (2014] 54102 -
u g D Comtents lists swailable at Sciencelirect - B | } NUIsance —~
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i . » Short waves
r 4 New Marshes with and without sills protect estuarine shorelines from @ uuuuu
H .
z erosion better than bulkheads during a Category 1 hurricane
£3 c OEstablished Rachel K. Gittman . Alyssa M. Popowich ', John F. Bruno ", Charles H, Peterson * » M ed I u m Waves
F e ——
32 b b -_ »  Storm surge
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4. What are the guiding principles?

Learn from wetland creation & restoration
experience:

@

18

Design for minimum maintenance and reliance on self-
design

Use tides and waves to your advantage
Allow creek networks to develop somewhat organically

Consider interactions of hydrology, physicochemical
processes, vegetation, and climate

Design for multiple goals but identify priorities (erosion
reduction vs. habitat)

Give the system time — wetland function doesn’t develop
immediately

Design for function, not form — processes > structure
Resist the temptation to over-engineer the wetland
Consider ecological communities, not 1-2 species

nnnnnnn
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4. What are the guiding principles?

World Bank Principles and Implementation
Guidance for Nature-Based Flood
Protection

=

System-scale perspective

2. Risk and benefit assessment for a full
range of solutions

Standardised performance evaluation
Integration with ecosystem
conservation and restoration

5. Adaptive management

B W
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4. What are the guiding principles?

World Bank Principles and Implementation Guidance for Nature-
Based Flood Protection

Ecosystem
aspects
STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7 STEP 8
Define Problem, Develop Conduct Develop Estimate Select and Implement and Monitor and
Project Scope, Financing Ecosystem, Nature- the Costs, Design the Construct Inform Future
and| Objectives Strategy Hazard, based Risk Benefits, and Intervention Practices
' and Risk Management Effectiveness

| Assessments Strategy

Scale of natural
system suitable
for problem
solving

Effectiveness
of ecosystem
measure

Local Ecosystem Ecosystem
investment in presence, potential,
interventions, health, and | option

green functioning identification
financing

Green and Conservation, Monitoring

hybrid option restoration, ecosystem
design and/or performance,

establishment resilience,
of ecosystem and stability
elements

* Stakeholder
needs

* Maps of area |
of interest

* Project
objectives

* Budget * Hazard and * List of
estimate risk maps measures

* Overview of * Ecosystem * Strategy map
resources and land-

* Cost-benefit
analysis

* Impact
assessment

* Risk assess-
ment with
inverventions

* Design of * Intervention * Monitoring
medasures lifetime reports
* Monitoring planfijif * Regulatory * Actions if
* Maintenance frameworks needed
plan * Implemented * Share lessons
measures learned

use maps
* Flood zone
maps

Project implementation timeline

20 .. » JACOBS

Enginger Rmo:?m“ NHEE

Feedback activities



5. Conclusions

& Range of scales for NNBF options involving wetlands
& Wave and water level reductions

& Success depends on location, habitat characteristics,
sources of risk and_scale

& May need to be combined with structural elements obtain
desired risk reduction

& Wetlands offer multiple additional wider benefits

& Engineering challenge — how can we harness these
known properties in our designs?

21 :ﬁt:."x.f.?:“ % JACOBS
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Final thought

EEA Technical Report No 12/2015

‘the lesson is clear:
think about green before investing in grey.’

© Sacha Dent, WWT
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Thank you
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