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Welches Bild haben Sie im Kopf?

Salt marshes
– Ecosytems at interface between land and sea

– Important habitat for many specialized organisms

– Large potential to mitigate climate change through the long-term 

removal of atmospheric CO2  



Salt marshes „hot spots“ of C-sequestration (Blue Carbon) 
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Rates of ecosystem C-sequestration



Salt marshes „hot spots“ of C-sequestration (Blue Carbon) 
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− Wadden Sea salt marshes: 

C- burial rate = 100 g / m2 /yr

Wadden Sea
salt marshes

Rates of ecosystem C-sequestration



− High primary production

− direct input through e.g. litter and 

root exudates

− Waterlogged, salty soil conditions

− decreased microbial decomposition

− sulfate input reduces methane

emissions

− Carbon input from marine sources

Carbon compounds

What makes salt marshes so efficient in C-sequestration?

s



Wadden Sea National Park of Lower Saxony
Salt marshes
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ca. 8.400 ha

largest terrestrial

habitat type
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20 % of the salt marshes 
of the Wadden Sea are 
located in Lower Saxony
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Salt marshes
formed by natural dynamic processes of flooding, sedimentation 
and erosion

© Hecker, NLPV
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Artificial drainage system

Former use for purposes of  agriculture, coastal protection 

© NLWKN

Salt marshes
Anthropogenically modified or created
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What could be salt marsh

has been embanked for centuries.

„Leybucht“, marsh embankment
© NLWKN

© DSMC
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Establishment of the Lower Saxon 

Wadden Sea National Park in 1986

− Strengthening of natural salt marsh processes and salt marsh 

development

− Cessation of agricultural use and maintenance of artificial 

drainage system  in many salt marshes
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Longterm
persistance of
anthropogenic
habitat
structures

Leybucht

Mittelplate

rd. 25 years

after cessation

of grazing and 

drainage

© Hecker, NLPV
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Inland

Polder (embanked former
saltmarsh)

Salt marsh

Tidal flat

Anthropogenically modified marshes: 
Large salt marsh restoration potential

© Hecker, NLPV



Bewertungsschema

© NLPV

Main aim of salt marsh restoration in the Nationalpark

− Strengthen natural ecosystem processes (tidal influence, hydrological and 

geomorphological processes) 

− (Re)Creation of natural habitat conditions and species inventory



Restoration of tidal influence

Opening/Removal of summer dikes
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− Flooding with saline sea water -> supression of potential methan emissions

− Creation of waterlogged, anoxic soil conditions

− Sedimentation and „vertical growth“ (accretion) of salt marsh

− Input of carbon from marine sources

Blue Carbon 
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Restoration of natural hydrology

Deactivation of artificial drainage system

− waterlogged, anoxic soil conditions -> decrease of microbial C-decomposition

Blue Carbon
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© ecoplan© NLPV

Restoration of natural geomorphology (relief, surface elevation)

Topsoil removal
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− Lowering of soil surface promotes tidal flooding

− Removal of artificial drainage structures -> waterlogged, anoxic soil conditions -> 

decrease of microbial decomposition

Blue Carbon
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− Formation of natural salt marsh geomorphology, hydrology and species without

further human interferance

Blue Carbon

Restoration method:
Waiting….

„natural“ salt marsh in front of anthropogenic marsh
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Salzwiesen-

Renaturierungsmaßnahmen

„sowieso“?

of hydrology (520 ha)
deactivation of drainage

strucutres

of relief and terrain level
(270 ha)

Topsoil removal

of tidal influence (210 ha)

Polder de-embankment

Leybucht Mittelplate 2013 

Norderney Ostheller 2008, 2015

Langwarder Groden 2014

Vorland Campen 2014-2018 

Borkum Ronde Plate 2018 

Dorum Neufeld 2008, 2018

Cappel Neufeld 2008

Wapeler Groden 2015-2016

Langeoog Sommerpolder 2003

Elisabeth Außengroden 2013-2015

Juist Billheller 2017 

Leybucht Hauener Hooge 1994

Lütetsburger Sommerpolder 
1986, 2007

Leybucht Hauener Hooge 
2019-2023 Dyksterkrugerheller 2018 

© Diemer, albedo39

Salt marsh restoration in the Nationalpark

1986 - 2023Restoration
ca. 1.000 ha
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Management plan of habitat types in the Nationalpark
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Salt marsh restoration
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− Comprehensive approach, all components and processes of salt marsh ecosystems

are to be considered

− Offers large possibilities to enhace the natural blue carbon potential of salt marshes

− Methods and their combination depend on site conditions

− Long-term monitoring of restoration projects required

− Planning of further restoration projects and Blue Carbon monitoring programmes in 

progress
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Thank you!

Dank an Bernd Oltmanns und Ella Logemann 


