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IS THE COAST A CARBON SINK OR SOURCE?

LINKING COASTAL HABITATS AND BIODIVERSITY TO

CARBON CYCLING
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Why protecting the ocean and
wetlands can help fight the climate

crisis
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WHAT ABOUT THE BALTIC SEA?
- WE ARE AT THE FOREFRONT OF GLOBAL CHANGE

IODJVERéIW SENSITIVE BUT
FOR KEY ECOSYSTEM SERVICES
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COASTAL BIODIVERSITY CHANGE DUE TO DECADES
OF HUMAN PRESSURES

- Implications for carbon and nutrient cycling?

Photo: Mats Westerbom

UNDERSTANDING BIODIVERSITY-ECOSYSTEM METABOLISM
RELATIONSHIPS ACROSS COASTAL SEASCAPES
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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
Rodil et al. (2019) Towards a sampling design for characterizing habitat-specific
ACADEMY OF FINLAND benthic biodiversity related to oxygen flux dynamics using Aquatic Eddy Covariance.
PlosOne
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S al ec metabolism across shallow benthic habitats
measured by aquatlc eddy covariance

Karl M. Attord ©,"* ivén F. Rodil,"* Ronnie N. Glud,”* Peter Berg ©,* joanna Norkko,' Alf Norkko'
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BIODIVERSITY OF KEY HABITATS — IMPORTANT FOR CARBON
PRODUCTION AND STORAGE
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Fig. 4. Spatial upscaling of annual metabolism rates to a 93km? habitat map that is avalable for Z. maring, F. vesiadosus, and M. rossukss in the study
ares, considering only shaliow photic depths (0-5 my; 13 km”). The solid ine cn the map in () defineates the area considered, and the black dot marks
the location of the Tvi Station. indicate location of the six study sites. Habitat coverage (b) was combined with areal metabo-
anlonlmwm:pﬂmvyw ion (GPP, €), respi (R, ) and ret abolism (NEM, €). Pelagic estimates ace from iterature
walues (see “Discussion” section) and have been scaled Snearly to water depth. CWNAVMmMMMsNiMcnkmem
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CARBON HABITATS —
CAPTURE IN CO

ICOASTAL SEAGRASS HABITATS?

SEAGRASS HABITAT-FUNCTION RELATIONSHIPS ACROSS THE SEASCAPE
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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!
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* Estimated from the 1 cm surface layer
" Autotroghic resperation snd hewerotropiic bacterial respiration
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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HEALTHY COASTAL ECOSYSTEMS AS CARBON SINKS?
FROM MARINE BIODIVERSITY TO ATMOSPHERIC FEEDBACK

DEGRADED
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S Wo— THE HEAT IS ON!

open
Ninety years of coastal monitoring reveals baseline

and extreme ocean temperatures are increasing off
the Finnish coast

Norman Goebeler & '™, Alf Norkko'? & Josana Norkko® !
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MARINE I‘I'EATwAVES ,SEVER
BIODIVERSITY
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AD REDUCED SEQUESTRATION OF CARBON
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SPATIO-TEMPORAL PATCHINESS OF GREENHOUSE GAS
EMISSIONS

Research Question:

How do GHG concentrations and fluxes
change spatially depending on coastal
biodiversity patterns across seasons?

Marta Brunberg et al. in prep
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» Continuous measurements of GHG
* Main parameters
« CO,, CH, and N,O concentration
« Stable Cisotopes for both CO, and CH,
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CO, Concentrations
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Maérta Brunberg et al. in prep
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CO; fluxes CH, fluxes
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Net greenhouse gas balance
Considering the “Global Warming Potential” (GWP)
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nature communications 8

Article hitpa://dol.ora/10.1038/s41467-022-35673.9

Methane emissions offset atmospheric car-
bon dioxide uptake in coastal macroalgae,
mixed vegetation and sediment ecosystems
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