Functies van (potentiele) kwelders

in ZW-Delta & Wadden

1) Nature based flood defense

2) Double-dike systems with transitional polders

3) Latest insights in marsh establishment on bare tidal flats
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Nature based flood defense:

from concept in 2013 - towards practice

PERSPECTIVE ==

Ecosystem-based coastal defence
in the face of global change

Stijn Temmerman', Patrick Meire', Tjeerd J. Bouma?, Peter M. J. Herman?, Tom Ysebaert™* & HuibJ. De Vriend*

Conventional coastal engineering Ecosystem-based coastal defence
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Wave attenuation works during ‘extreme’ storms

nature
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Storm 8t January 2019
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1953 storm:
marsh = smaller breach

= more evacuation time
less fatalities

B salt marsh foreshore
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1953 storm:
marsh = smaller breach

= more evacuation time
= less fatalities
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prtective effect > increases with SLR
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1953 storm:
marsh = smaller breach

m MSL

epth = -5.5 m MSL
Width > 70 m

= more evacuation time
= |ess fatalities

B salt marsh foreshore

- =

(%] ]

= 43 =

= Seaside £

: g 17 Polder o

- 5 0 ™ %
=t l. 5] g , o

rtective effect © increases with SLR

Hider

ongoing PhD-> formation marsh soils
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Marshes protect - both in front & behind dike

Traditionele dijk

Dijk met schor / kwelder

VOOR de dijk:

- Golf demping
‘ - Beperken diepte bres

- Buitendijkse ruimte

Dubbele dijk met Wisselpolder

WISSELPOLDER
- Ophogen diepe polders
, - Beperken diepte bres
- Binnendijks ruimte,

maar ‘'TIJDELIJK'

Western Scheldt = narrowing subsiding estuary
due to land reclamation since 1200 !!!
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Dubbele dijken als robuuste
waterkerende landschappen
' voor een welvarende
Zuidwestelijke Delta.

Jim van Belzen, Gerlof Rienstra & Tjeerd Bouma

Legenda

= Conventionele dijk

—— Overslagbestendige dijk
= Dubbele dijken
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Wisselpolders in Zeeland
iin het onderzoeken waard
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Double dikes with transitional polders:
->Optimal design?
->Flood safety?
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->Social innovation ! s

Geophysical Research Letters’ -

RESEARCHLETTER  Mechanistic Modeling of Marsh Seedling Establishment

lotomomeLesse. - provides afPositive OutlookJfor Coastal Wetland
: | I Restoration Under Global Climate Change Hu et al. (2021)

. Zhan Hu'?? (©, Bas W. Borsje* (7, Jim van Belzen’ (), Pim W. J. M. Willemsen* ),
i Heng Wang® 1, Yisheng Peng’ ¥, Lin Yuan®, Michela De Dominicis® 7, Judith Wolf® ),
Stijn Temmerman®, and Tjeerd J. Boumas'112 (5

' -', Fivash et al. (subm.)
‘ identified mechanistically early indicators for

state shifts in estuaries across Europe
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Thank you for your attention ©

Frontier Applied Science @ NIOZ:
generating FUNdamental knowledge for Application
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