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OUTLINE

 Mangroves for climate change adaptation

— Science: coastal protection, sea level
rise
— Practice: Building with Nature

* (Mangroves for climate change mitigation)
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THE PROBLEM

When the mangroves are gone...
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Mangroves & climate change adaptation
« Coastal protection
« Sea level rise

Natural Coastal Protection Series ISSN 2050-7941

Reduction of Wind and
Swell Waves by Mangroves

Anna Mclvor, Iris Mdller, Tom Spencer
and Mark Spalding
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The response of mangrove
soil surface elevation
to sea level rise
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COASTAL PROTECTION

Mangroves can reduce everyday waves

density and spacing of trees
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COASTAL PROTECTION

Mangroves can reduce peak water
levels during storms
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COASTAL PROTECTION

Reduction of storm surge level by 5 — 50 cm/km

Low atmospheric
pressure forcing
higher water level

Additional rise in
water level due to
wave set-up

The cyclonic winds and
water circulation that
they create increase
water levels at coast
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AND: surface wind waves reduced by 75% per km



Adapting to sea level rise

Mangroves can strengthen, bind and
build soils

* Preventing erosion

« Keeping pace with se”é“lé‘\/él_j rise?

* Depends on sedimé_nt & organic matter input

Accretion

Shallow subsurface Mangrove peat

change
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Adapting to sea level rise

Mangroves occur:
« Above Mean Tide Level
 Below High Tide Level

tidal frame

a) CURRENT SEA LEVEL A

HIGH TIDE

tidal range |

LOWTID

water reaches mangroves ag water reaches here at high
here at low usually found abpve tide; highest level at which
tide mean tide levd mangroves can grow

Accomodation space



Adapting to sea level rise

Mangroves can NOT keep up with sea level rise
... if soil input is lacking

c¢) with SEA LEVEL RISE but without sufficient soil
inputs to allow surface elevation to rise
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rise in
sea level
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Adapting to sea level rise

Mangroves keep up with sea level rise
... if sediment inputs are sufficient

d) with SEA LEVEL RISE and surface elevation change
i.e. soil inputs are sufficient for the soil surface
to rise, allowing mangroves to survive
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rise in
sea level
LOW TIDE

|
water reaches lowest level at highest level at
here atlow  which mangroves which mangroves

Key: Accommodation space tide can survive can grow




Adapting to Sea level rise

 Mangroves able to adapt to sea level rise
(iln some circumstances)

— Mangroves build up: 1 - 10 mm per year
— Global mean sea level rise: 3 mm per year

« Management implications:
— Allow space to move land inward
— Ensure sediment supply
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THE PROBLEM
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THE PROBLEM

Man?rove

Hard strucures

ETLANDS
INTERNATIONAL

Erodes much — gl Brings in little
sediment B sediment
- |




The problem

Conventional solutions

« ‘Static’ protection only

Wave effect 4x

bi 3,36[
/]

« Can damage ecosystems
(affecting C stock)

Mudflat 3

« Leave out invisible costs and
benefits
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Building with Nature

Solution

Manzrove

Permeable
structure
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Building with Nature

Wave reiqi:fion :———‘l
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Building with Nature

2012 2015

ETLANDS
Land reclaimed from the sea
Need for sustainable land use (ecosystem services)



Thinking, acting and interacting differently

- Ecoshape consortium = =
* Initiated by Van Oord & Boskalis

e Building with Nature program
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Continuum of concepts

Soft solutions Hybrid solutions Hard solutions

more space, no dike —) less space, dike

flexible and cost-effective —} less flexible, extra investment
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CC MITIGATION

« Comparing GHG footprint of Building with
Nature solutions to conventional
engineering

* Incentive: CO2 performance ladder for
climate friendly procurement

* Synergy adaptation & mitigation

* EXxploring opportunities for Building with
Nature Indonesia case
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C0,-PERFORMANC
Working together to cut CO,
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Key messages

Mangroves for Climate Change adaptation

« Offering coastal protection

« Managing expectations: protection against
what?

 Building with Nature solutions

» Keeping pace with sea level rise
* Ensure healthy mangroves!

*Other ecosystem services: CC mitigation,
fisheries enhancement, tourism, timber, fuel,
biodiversity
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Building with Nature

gecovery eyey,
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