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1. 
Salt marshesin the Wadden 
Sea
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Source: Jorryt Braaksma



Development of salt marsh 
area in time

Source: Esselink et al. (2015). 
Van Polder naar Kwelder 
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Kwelder
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Three zones:



man-made salt marsh



2.
Management and 
Biodiversity
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Natural values
ÅBirds: Breeding, resting, foraging
ÅFish: spawning, feeding (e.g. in creeks)
ÅPlants
ÅRich biodiversity  in the soil
ÅEtc.

Future
ÅCapacity to keep up sea level rise



Birds from all over the world  
on the tidal refuges

Source: Meinte Engelmoer, Waadfûgelwurkgroep



meadow-waders



Meadow songbirds



Colonial breeders



Shortage of breeding grounds & tidal refuges?

Mogelijke boven- en onderbenutting van HVPôs door scholekster
Bron: Altenburg & Wymenga, SOVON, Ecospace en Bureau Waardenburg



Effects of grazing
ÅRuG: promoties Van Klink, Mandema, Nolte  olv Chris Smit

ÅEsselink (2019): variatie op de kwelder door beweiding



3.

Salt marsh restoration 



Experiment 2001 de-embankment

Main measures: - three breaches in the seaward 
summer bank

2001    - digging artificial creeks; 
rewetting by filling of ditches
- continuation of  livestock grazing

Source: Esselink et al. (2015). Van Polder 
naar Kwelder 



VERANDERING  DWARSPROFIEL  WAD ς ZEEDIJK

Restoration site catches up with sea 
level rise

Source: Esselink et al. (2015). Van Polder 

naar Kwelder 

Puccimar rapport 06. 

A&W rapport 1901



Sedimentation 
shaped the land



Leybucht

Sept 2023



ü Climate change and sea level rise

ü Coastal defence

ü Shortage of breeding grounds for  coastal ground breeders/ biodiversity  in general

ü More salt marshes? Where?

4. 
Challenges and opportunities



Blue Carbon
ÅClay binds Carbon
ÅSame amounts as woods



Foreshores matter!

Åhttps://youtu.be/onBlNcMeAEg

Double Dike Waterschap Noorderzijlvest

Research consortium Be Safe

https://youtu.be/onBlNcMeAEg


Smart combinations
Foreland development where the natural edge of the Wadden Sea is missing

Å High-water refuges, breeding grounds

Å Safety

Å Capturing carbon

Å Note: does the system want a salt marsh

Å Note: existing values

Grazing of salt marshes

Å Varied plant growth

Å Mosaic

Å Note: breeding bird safety

Fish migration  with  attractant  current

Å Migratory  fish

Å Freshwater supply(water recreation)



Example gradient and fish passage


