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IS THE COAST A CARBON SINK OR SOURCE? 
LINKING COASTAL HABITATS AND BIODIVERSITY TO 
CARBON CYCLING

Alf Norkko 
Tvärminne Zoological Station

University of Helsinki
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WHAT ABOUT THE BALTIC SEA?
- WE ARE AT THE FOREFRONT OF GLOBAL CHANGE
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BALTIC SEA BIODIVERSITY SENSITIVE BUT
ESSENTIAL FOR KEY ECOSYSTEM SERVICES 
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COASTAL BIODIVERSITY CHANGE DUE TO DECADES
OF HUMAN PRESSURES

- Implications for carbon and nutrient cycling?
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Rodil et al. (2019) Towards a sampling design for characterizing habitat-specific 
benthic biodiversity related to oxygen flux dynamics using Aquatic Eddy Covariance. 
PlosOne

Attard et al. (2019) Seasonal metabolism and carbon export potential of a key coastal 
habitat: The perennial canopy-forming macroalga Fucus vesiculosus. Limnology and 
Oceanography

UNDERSTANDING BIODIVERSITY-ECOSYSTEM METABOLISM
RELATIONSHIPS ACROSS COASTAL SEASCAPES
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BIODIVERSITY OF KEY HABITATS – IMPORTANT FOR CARBON
PRODUCTION AND STORAGE
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CARBON CYCLING ACROSS COASTAL SEAGRASS HABITATS?

BLUE CARBON HABITATS – POWERHOUSES OF 
CARBON CAPTURE IN COASTAL HABITATS?
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SEAGRASS HABITAT-FUNCTION RELATIONSHIPS ACROSS THE SEASCAPE

Rodil, Lohrer, Attard, Thrush & Norkko (2022) Positive contribution of macrofaunal biodiversity to 
secondary production and seagrass carbon metabolism. Ecology 103: e3648
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IT’S NOT ONLY ABOUT THE SEAGRASS – FAUNAL RESPIRATION
MATTERS TOO!

Rodil, Lohrer, Attard, Thrush & Norkko (2022) Positive contribution of macrofaunal biodiversity to 
secondary production and seagrass carbon metabolism. Ecology 103: e3648
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CARBON IS THE CURRENCY THAT CONNECTS BIODIVERSITY OF
COASTAL ECOSYSTEMS TO CLIMATE CHANGE
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FROM MARINE BIODIVERSITY TO ATMOSPHERIC FEEDBACK

HEALTHY COASTAL ECOSYSTEMS AS CARBON SINKS?
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THE HEAT IS ON!

14



15.3.2023

8

Photo: Mats Westerbom

MARINE HEAT WAVES – SEVERE IMPACT ON 
BIODIVERSITY
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INCREASED MORTALITY OF ICONIC MARINE HABITATS 
AND REDUCED SEQUESTRATION OF CARBON
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Research Question:
How do GHG concentrations and fluxes 
change spatially depending on coastal 
biodiversity patterns across seasons? 

Märta Brunberg et al.  in prep

SPATIO-TEMPORAL PATCHINESS OF GREENHOUSE GAS 
EMISSIONS
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WEGAS
• Continuous measurements of GHG

• Main parameters
• CO2, CH4 and N2O concentration
• Stable C isotopes for both CO2 and CH4
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CO2 Concentrations

369.5 107.7585.3

291.5 455.8

496.4

360.8

Märta Brunberg et al.  in prep
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CO2 fluxes CH4 fluxes
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CO2 uptake 

from atmosphere
CH₄ emissions

to atmosphere
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Net greenhouse gas balance

Fucus vesiculosus

CO2

CO2-eq. 
of CH4

CO2 uptake 
from atmosphere

CO2-eq. CH₄ emissions
to atmosphere

x 28

43% reduction

43% reduced net GHG 
(in CO2-eq.) uptake 

CO2

CO2-eq. 
of CH4

x 28 Considering the “Global Warming Potential” (GWP)
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