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Large-scale climate-related isssues in the global ocean

Oceans play a major role in climate regulation globally:
* absorb >90% of the heat accumulating in the atmosphere
- ocean warming, hypoxia

* absorb 25% of man-made CO, -> ocean acidification
* accumulate excess water from melting ice sheets = sea level rise
* redistribution of nutrients - productivity shifts

Human activities also influence ocean conditions locally:
 overfishing, pollution, eutrophication etc.

DETECTION AND ATTRIBUTION
...with temperature presently being the predominant driver of
ongoing global changes,
effects of ocean acidification and hypoxia reported in some areas
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Climate change....causing risks

....which were assessed in AR5
(key risks are those relevant to article 2, UNFCCC
“ dangerous anthropogenic interference with the climate system”)
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Observations and Projections: Deoxygenation

a. Ocean oxygen content change (%)
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Oceans are losing oxygen

Different tolerances to
low oxygen levels
explain the shift to tolerant
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Dependence on body size
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Key risk

Adaptation issues and prospects

Risks to fisheries

Oxygen deficiency constraining fish habitat

High mortalities and loss of
habitat to larger fauna
including commercial species
due to hypoxia expansion and
effects, particularly in EBUE,

|_Human adaptation options involve thejlarge scale relocation of
fishing activitiesfas a consequence of the hypoxia induce:

decreases In biodiversity and fisheries catch of
Specific fisheries may benefit (Humboldt squid

organic carbon running of coastlines b

pelagic fish and squid.
Reducing the amount of

controlling nutrients and
some SES and CBS regions unning off agricultural areas can requce microbral actvity and
(high confidence)

consequently limit the extent of the oxygen drawdown and the formation
of coastal dead zones.
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PROJECTIONS

Spatial changes....and a small decrease
in ocean primary production
RCP2.6
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PROJECTIONS: direct temperature effects and productivity effects
Ocean warming 2051-60: displaced and reduced fish and invertebrate stocks

at low latitudes (reduced biodiversity)....and in the Antarctic

CHANGE IN MAXIMUM CATCH POTENTIAL (2051-2060 COMPARED TO 2001-2010, SRES A1B, 2°C warming)
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Key risk Adaptation issues and prospects

Risks to fisheries

Temperature driven
stock displacement

Reduced livelihoods and Human adaptation options involve the

increased poverty fishing activitiesjfollowing the regional decreases (low latitude) versus
(medium confidence) increases (high latitude) in catch potential and shifts in biodiversity. Artisanal

local fisheries are extremely limited in their adaptation optionsjby available
financial resources and technical capacities, except for their potential shift to
other target species.
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Temperature means and variability: the two hemispheres

Temperature stability:
key feature of the
Southern hemisphere ...
and Antarctica:

shaping Antarctic

evolution
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Perspectives: Foodweb consequences

I I I I I I I
Biogeographic shifts
Some species experience distribution shifts, abundance losses, or
become locally extinct (dashed lines). Loss and invasion of prey
q organisms and/or predators may lead to changing diversity and
e foodweb structure and result in trophic cascade effects.
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Small fishes (sp. B)

Phenological shift
Changes in phenology due to dimate change
may lead to mismatch phenomena between
predator and prey, which may reduce
abundance of the predator.
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Changes in body size
Marine water-breathing ectotherms increase
their consumption rate and have a smaller

maximum body size during warming. Changes in

the body size spectrum and food consumption
rate may lead to changes in foodweb structure
and dynamics.
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observed projected

The emerging risk: Ocean acidification

Special vulnerabilities
of polar species?
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Sensitivity distribution across phyla (Meta-analysis done in Bioacid)
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Key risk

Adaptation issues and prospects

Risks to fisheries

Ocean acidification affecting fisheries and ecosystem engineers (corals)

Ocean acidification: Reduced
growth and survival of

and other calcifiers, e.g., reef

Evidence for differential resistance and evolutionary adaptation of some
species exists but is likely to be limited at higher CO2 concentrations and

commercially valuable shellfish | temperatures reached; adaptation options include the shift to

I more resilient species pr the protection of habitats with low natural CO

building corals, calcareous red

levels, as well as the|reduction of other stresses| mainly pollution and

algae (high confidence) limiting pressures from tourism and fishing.
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Synergism of multiple stressors:
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... in animals strongest impacts are expected where
warming, acidification and hypoxia come together,

...indicating that assessments based on individual
drivers are conservative.

10



Sea level rise: Projections beyond 2100, challenging natural and human systems
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Small island risks
Key risk Adaptation issues & prospects

Storm surges, swells, sea level rise
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(high confidence)
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Observations:
Loss of live coral cover
due to various drivers

w
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Partitioned annual mortality [% cover]
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Mitigation
...needed to
minimize the
marginalization
of coral reefs.

Frieler et al., 2013:

Projections: warm water coral reefs
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,To protect at least 50% of the coral reef cells, global mean temperature change would have
to be limited to 1.2° C (1.1 — 1.4° C), especially given the lack of evidence that corals can
evolve significantly on decadal timescales and under continually escalating thermal stress.”
(....not yet taking ocean acidification effects into account)

WGlII CC Box coral reefs
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Vulnerable ecosystems
Arctic sea ice ecosystem

Northern Hemisphere September sea ice extent: Marginalization with continued warming
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Risks involving the oceans, a global perspective:
..... is there risk reduction by adaptation?
.....very limited for some systems: marginalization of coral reefs and polar fauna

Risks for Risks for Health Unprecedented Challenges,
Ecosystems and Well-Being Especially from Rate of Change
— —
—— I
I I
I I
EUROPE

THE OCEAN

Catch Potential
at Low Latitudes

Reduced Fisheries
ial

Increased Mass Coral
Bleaching and Mortality

Coastal Inundation
and Habitat Loss

WGII, SYR

Increased Flood Losses and Impacts

Increased Flood Losses and Impacts

THE OCEAN

Reduced Fisheries
Catch Potential
at Low Latitudes

=

Increased Mass Coral
Bleaching and Mortality

Coastal Inundation
and Habitat Loss

SMALL ISLANDS

Risks for Low-Lying
oastal Areas

Significant Chan

e in
omposttion and Structure
Loss of Livelihoods, of Coral Reef Systems
ments,
Infrastructure,
Ecosystem Sefvice:
ic

Incre ama
to Infrastructure and
Settlements

NTERGOVERNMENTAL P

ASIA

AUSTRALASIA

hcreased Risks
to Coastal
ge Infrastructure
w-Lying
Ecosystems

ipcc

anecon climate change

How to convey these messages to the policy makers?

You can contribute, ahead of COP21, Paris:

join the science conference in Paris July 7-10, 2015:
http://www.commonfuture-paris2015.org/

Submission of session proposals is possible until mid November.
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Working Group Il : Impacts, Adaptation, and Vulnerability

Thank you!
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