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ÅCarbon Storage and Sequestration in Salt 
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Agenda: 

1) Background carbon sequestration in coastal vegetated ecosystems

2) Carbon storage in Salt marshes

3) Carbon storage in Seagrasses

4) The Carbon storage capacity of the WaddenSea Coast



ÅSalt marshes (1 location) 
ÅSeagrasses (1 location)

Å3 research sites per location 
ÅDeep soil (sediment) cores from salt marshes 

(1m) and Deep sediment cores from intertidal 
Seagrass beds (40-50cm)

WaddenSea blue carbon assessment

Salt marshes 
Hamburger Hallig

Seagrasses 
Sylt-coast

Seagrasscoring Salt marshcoring
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Salt marshes



20cm

Morphology of Spartina rhizospheres ςstructure
Stru

ctu
ra

lh
e
te

ro
g
e
n
e
ity: B

io
m

a
ss

C
a
rb

o
n

 sto
ra

g
e

 in
 S

a
lt m

a
rsh

e
s 
ς

B
io

m
a

ss
 a

n
d

 p
o

ro
s
ity



CƛǊǎǘ ŀǘǘŜƳǇǘ ΧΦYƻƻǇ-WŀƪƻōǎŜƴΧ нлмт
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Substantial biomass structure in European marshes

Granse, Titschlack, Ainouche, Jensen and Koop-WŀƪƻōǎŜƴ άSubsurface 
aeration of tidal wetland soils: root-system structure and aerenchyma 
connectivity in Spartina (Poaceaeύέ STOTEN 2021

10% of the soil
volumeconsistsof  
livingorganic
biomass
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Salt marsh management - grazing

The impact of sheep-grazing on soil structure in the European marshes

Non-grazed                                      vs.                                  grazed                     Sheep-grazing in the Waddensea has been known 
since the 12th century. 

Grazingimpactthe soilstructureand drainagecapacity

Under ungrazedconditions the sediment is porous 
with a high drainage capacity 

Under grazed conditions, the sediment is trampled 
sediment is less porous with a low drainage capacity 
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Green: Air-filled pores Blue:    Water-filled pores

0cm

-50cm

Ungrazed Grazed

Salt marsh management ςgrazing vs non-grazing -macropores

Kesthaand Koop-Jakobsen et al 2020
Estuarine, Coastal and Shelf ScienceVolume 245, 106987
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https://www.sciencedirect.com/science/journal/02727714
https://www.sciencedirect.com/science/journal/02727714
https://www.sciencedirect.com/science/journal/02727714/245/supp/C


North German Salt marshes
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HamburgerHallig

PhotoMartin stock; Coastline Reports 17 (2011), ISSN 0928-2734, ISBN 978-3-939206-00-2
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Study site - HamburgerHallig

PhotoMartin stock; Coastline Reports 17 (2011), ISSN 0928-2734, ISBN 978-3-939206-00-2
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Carbon storagein the Waddensea

Mapfrom Martin stock; Coastline Reports 17 (2011), ISSN 0928-2734, ISBN 978-3-939206-00-2
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Carbon storagein the Waddensea
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Seagrasses



Seagrasses

Photo: Lindegaardet al Ecological Assessment of Swedish Water DOI 
10.13140/RG.2.2.12178.25280

Photo: http://www.freenatureimages.eu/plants/Flora%20S-
Z/Zostera%20noltii/index.html

ZosteranolteiςWaddensea ZosteramarinaςBaltic sea
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Hörnum

Rantum

Archsum

Carbon storagein the WaddenseaSeagrasses
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Archsum

Carbon storagein the Waddensea
-Sediment Carbon

-Permanentlystored
S

e
a
g
ra

sse
s

C
a
rb

o
n

 sto
ra

g
e
in

 se
a

g
ra

s
se

s-
C

a
rb

o
n

 sto
c
ks



Comparison salt marshes and seagrasses in the Waddensea

Organic density profiles Total Carbon stock



Sequestration Rates in Salt marshes
(=stored Carbon x acression rate) 

Sediment acression: Average North Sea Salt marshes: 6.2mm/yr (Suchrow, S., N et al 2012)
Grazed marshes:   105 g C m2 yr-1

Ungrazedmarshes: 74 g C m2 yr-1

Mcleod et al. 2011

Grazed
Ungrazed

WaddenSea marsh



Conclusion
In the Wadden{Ŝŀ Χ

ÅSalt marshes store significantly more carbon than Seagrasses
ÅGrazed marshes store more carbon than ungrazedmarshes 
ÅThe Carbon storage capacity and sequestration rates in marshes 

are slightly lower than the world average



Impact of increasedTemperatureand CO2 on 
Carbon capturein Salt marshes



Mesocosm experiment 
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Pioneerzone Low marsh
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