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Effect of climate change on ocean D
Observed regional impacts from changes in the ocean and the cryosphere
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" Eastern Boundary Upwelling Systems (Benguela Current, Canary Current, California Current, and Humboldt Current); {Box 5.3}

IPCC, Special Report on the Ocean and Cryosphere in a Changing Climate
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Effect of climate change on ocean acidification
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Past and future changes in the ocean and cryosphere

Historical changes (observed and modelled) and projections under RCP2.6 and RCP8.5 for key indicators
Projected (RCP2.6) Projected (RCP8.5)

Historical (observed) Historical (modelled)
IPCC, Special Report on the Ocean and Cryosphere in a Changing Climate
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Endpoint
ReCiPe approach
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ReCiPe method (Huijbregts et al., 2016)

L|fe Cyclel Assessment

sviluppi metodolagici e applicativi

Even if in LCA approach is not
yet considered, global warming
has impacts on marine species

due to variations in:
° Temperature

e Oxygen

° pH

o Sea level

° Ice extent
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Category indicators, applied to ocean acidification

[ Life cycle inventory results ] CO, CO,, CH,, SO,, NO,...

/ v Impact category}» Ocean acidification

[ LCl results assigned to impact

category
<z

+————> Acidifying emissions

haracterization model

[ Category indicator l « » Proton release (H*)
\{/I_,@mental re@ce/

[ Category endpoint(s) ] —

Marine biota

Chemical equilibrium of carbonate system
ISO 14044:2006
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Characterization model for ocean acidification
— From emissions to decrease of pH

Emissions of CO, CH, and CO,

Fate factor

Fate factor, = conversion factor; X distribution factor.X dissolution factor;

Ocean Acidification Potential

OAP, = fate factor, X fate sensitivity factor,

Characterization factor

Chacterization factor,= OAP,/OAP.,, [kg CO,eq/kg of emission]

Bach et al., 2016. Characterization model to assess ocean acidification within life cycle assessment. The International Journal
of Life Cycle Assessment, 21, 1463-1472.
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Endpoint approach

—> From pH decrease to effects on the marine biota
Characterization factor (Bach et al., 2016)

SSD: Species Sensitivity Distribution
Potentially Affected Fraction (PAF) of species with the decrease of pH
° 152 Species
e Climate area (polar, tropical...)

e Toxicity (chronic, acute...)

PDF: Potentially disappeared fraction

Fraction of species that can be damaged by ocean acidification, assumed as half of the affected species.

Life Cycle, Assessment
sviluppi metodolegici e applicativi

Scherer et al., 2022. Characterization factors for ocean acidification impacts on marine biodiversity. Journal of Industrial

Ecology.
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sviluppi metodologici e applicativi

Further development

Many aspects require clarification

* Species - Calcifying/Not calcifying

* Timescale of the process = Residence time in atmosphere/in the ocean
* Portion of the ocean - Surface/Volume

* Area of the ocean = Coastal/All ocean
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Application in climate change mitigation process

Buffered accelerated weathering of limestone for storing COy:
Chemical background
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