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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 Wadden Sea Coast




Wadden Sea blue carbon assessment
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Morphology of Spartina rhizospheres — structure
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Carbon storage in Salt marshes — Biomass and porosity

Substantial biomass structure in European marshes



Salt marsh management - grazing

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

Sheep-grazing in the Wadden sea has been known l on-grazéa al
since the 12th century. :
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Salt marsh management — grazing vs non-grazing -macropores

Ungrazed Ocm Grazed

A Soil macroporosity (Vol. %)  Landward

0 20 40 60 80 100

1 d
T I L) I 1 1

300

SNK
Core depth (mmm)

Ajisosod pue ssewolg — saysiew 3jjes uj a8el1o03s uoqie)

- = = Grazed

— Ungrazed



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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Study site
Hamburger Hallig
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Study 5|te Hamburger Halllg

Salt marsh management

B no grazing

low-density grazing
- high-density grazing
® plot location
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Salt marsh managemery
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Carbon storage in the Wadden sea
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Seagrasses



Seagrasses

noltei — Wadden sea Zostera marina — Baltic sea
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Carbon storage in the Wadden sea Seagrasses
2 Seagrass biomass - winter vs summer
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Comparison salt marshes and seagrasses in the Wadden sea

Organic density profiles Total Carbon stock

Organic C - Density (g C/cm?3 Soil)
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Seagrasses vs Salt marshes
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: : OV s,
Sequestration Rates in Salt marshes <17

(=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 m?2 yrt!
Ungrazed marshes: 74 g C m? yr!

Wadden Sea marsh

Carbon burial rate (g C m2 yr™)
= S

1 T T T T g
Tropical Boreal  Temperate Salt Mangroves  Seagrasses
forests forests forests ~ marshes

Mcleod et al. 2011




Conclusion

In the Wadden Sea ...
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Impact of increased Temperature and CO, on
Carbon capture in Salt marshes




Mesocosm experiment
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Mesocosm experiment
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Mesocosm experiment




2-factoral design

Ambient CO,

800 ppm CO,

Ambient Temp

+3°C Temp
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m Other (Salicornia, elymus, suada, Halimione) M Elymus athericus
B Spartina anglica W other
2000 2000

1500 150

1000 100
500 50
0

T:amb. T:amb. T=high T=high
CO2:amb CO2:high CO2:amb CO2:high

g (dw) m?
g (dw) m?

B Pioneer zone
6000 6000

o 4000 ~ 4000

£ E

z E

B0 2000 *0 2000
0 0

T:amb.  T:amb. T=high T=high
CO2:amb CO2:high CO2: amb. CO2: high

Belowground biomass pioneer zone Belowground Biomass Low Marsh

0

0

0

T:amb. T:amb. T=high T=high
CO2:amb CO2:high CO2:amb CO2:high

B Low Marsh

i

T:amb. T:amb. T=high T=high
CO2:amb CO2:high CO2: amb CO2: high




Salt marshes: Soil structure



