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The ocean in climate resilient futures: preconditio

Climate Resilient
Development of
ecosystems and
societies through
system
transitions,

IS URGENT

and a precondition
for reaching
sustainability
(SDGs)

s

m Illustrative climatic or non-climatic shock,
e.g. COVID-19, drought or floods,
that disrupts the development pathway

Narrowing window of
opportunity for higher CRD
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Our emissions choices now and in the near
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And it is not just about us...
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With every increment of
warming, extreme events
including heatwaves,
droughts, fires, floods, and
storms, and their impacts on
nature and our lives, become
more frequent and severe.
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Risks and Guidelines to be considered for Ocean and Climate Resilience and Sustainability
Warming, Acidification, expanding Hypoxia
occur on top of and change regional and natural variability:
=» Organism and ecosystem functional changes depending on climate zone

warming

Average temperature between 1911 and 2011 Périner et al. 2014 Temperature range (historical maximum-minimum values)
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The role of the Ocean in the carbon cycle MARINE BOARD

European

Advancin g Science

The Biological Carbon Pump (BCP)

Transport of organic carbon from surface to

deep Ocean through settling and export

* is mainly driven by phytoplankton converting

CO, into organic carbon through photosynthesis

> Carbon is transferred to other animals

through food-webs, esp. to fish and whales

* Only a small proportion reaches deeper waters

where it can be stored for 100-1,000 years

* An even smaller proportion is stored in
sediments for up to millions of years
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5-12
Gravitational Gt C/year

settling
10 years to surface

100 years to surface

~1,000 m 0.12-0.72

Gt C/year
1,000 years to surface

1,000,000 years to surface ~0.02 |
Adapted from Iversen 2023 (CC-BY 4.0) Gt C/year |

The BCP Includes all living organisms that move carbon around the Ocean

—>The BCP helps in building Blue Carbon ecosystems, but its yearly contribution is very small



SIXTH ASSESSMENT REPORTS
Working Group Il - Impacts, Adaptation and Vulnerability

Eval Uatl ng "Sks Vulnerability
and gu'delmes for The IPCC concept of risk
resilience and
sustalnablllty (.?Ilmate act_lon entails
‘ risk reduction by
‘ adaptation and mitigation
Limits to Adaptation - .... considering limits to
» E.g. physical, ecological, technological, adaptation
economic, political, institutional,
psychological, and/or socio-cultural
Level of added impacts/risks Confidence level for transition
) Purple: Very high probability of severe impacts/ risks and the presence of significant irreversibility
Very high  ——— orthe persistence of climate-related hazards, combined with persistence of climate-related hazards, esee =\ery high
combined with limited ability to adapt due to the nature of the hazard or impacts/risks. eee = High
High Red: Significant and widespread impacts/risks. ee = \edium
o =|ow
— Moderate ——— Yellow: Impacts/risks are detectable and attributable to climate change with at least medium confidence. | = Transition range
**see figure caption for definition
Undetectable White: Impacts/risks are undetectable.

[IPCC SROCC, WGII ARG]



SIXTH ASSESSMENT REPORTS iDCC N
Working Group Il - Impacts, Adaptation and Vulnerability we

Risks for nature and, consecutively, humans ...
... warm water coral reefs: a special system already at high risk

Land Ocean
Land-based systems Ocean/coastal ecosystems
8°C5
e.g. over 100 million :
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exposed e.g. coral : : :
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damage degradation  loss water mortality loss corals  forests meadows shores  marshes
scardi
Risk/impact Confid level ¥
Bl Ve high okt Conclusion: Limit global warming close to 1.5°C in
Hi transiti . .y . . .
] M'ggerate M order to avoid transitions to high risk (as a “guardrail”),
Undetectable  Low ——> Very high Transitionrange MiNimizing any overshoot ... consistent with Paris 2015

IPCC AR6 SYR Figure SPM.4b



Increasing risk from RCP2.6 to RCP8.5

(b) Risk for marine species impacted by ocean acidification
only, or additionally by warming extremes

Atmospheric CO, (ppm)
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increasingly
affected, warm-

water reefs

marginalized

20 to 50%
of corals,
echinoderms and
molluscs affected

Some
foraminifera
and teropods
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I Pre-industrial !

*PH8.17,-06°C--1 (1850-1900)

Projected pH, temperature for
2081-2100

Observed pH, temperature

(temperature in °C relative to 1986—2005)

. exacerbation of
impacts and risks
under combined
ocean warming and
acidification

..also under
combined ocean
warming and oxygen
loss

..and under the
,deadly trio*

Deutsch et al., Science 2015, Reddin et al. Nature
Climate Change 2020, Sampaio et al. Nature
Ecology and Evolution 2021

IPCC SYR AR5
IPCC

INTERGOVERNMENTAL PANEL oN Climate chanee



SIXTH ASSESSMENT REPORTS Guiding principles in nature-based solutions: o
Working Group Il - Impacts, Adaptation and Vulnerability combined biodiversity and climate action |DCC @@

Risk reduction through resilience building .... supported by
mosaic land-, sea- and freshwater spatial planning

| | * Quantify effective and ecosystem-
A T R s SN specific needs

* Include species migration corridors

« Sustain gradients between well
protected and used spaces

* Implement effective and socially just
protection measures to restore
biodiversity on 30-50% of Land-,
Freshwater and Ocean systems

* Restore Planetary Health, with
climate resilient ecosystem services
(Nature's contributions to people)

Corridors and mosaic of natural
habitats enable climate migration:

@ Forest ecosystems
@ savannah ecosystems
© Mountain slopes

© Ocean ecosystems

Corridors connect the mosaic of natural
habitats in shared spaces with reservoirs
of nature in intact spaces.

IPBES-IPCC: Co-Sponsored Workshop on Biodiversity and Climate Change



Conclusions: Stating the obvious ...
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