CLIMATE CHANGE
Impacts in the World’s Oceans
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Climate-related ocean isssues

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

Human activities also influence ocean conditions locally:

e overfishing,

e pollution, and nutrient runoff via rivers that causes
eutrophication,

e generating large coastal areas of water with low oxygen levels
(“dead zones”)

e harmful algal blooms

* redistribution of pathogens (cholera).

...with temperature presently being the predominant .
driver of ongoing global changes IDCC
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Shifting biogeographical distributions are observed
and will continue, shifting stocks across fishing zones
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Increasing complexity?

On the warm side: Maximum tolerance limits of higher marine life indicate
vulnerability and lead to loss of warmest water habitats (e.g. seagrass meadows)
no replacement by warm adapted plants and animals
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PROJECTIONS

Ocean warming, 2°C by 2051-60: displaced and reduced fish and invertebrate
stocks, impoverished diversity at low latitudes

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

Adapiation issues and prospects

Risks to fisher|es

Temperature driven
stock displacement
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Change in pH (2081-2100 compared to 1986-2005, RCP8.5)
[—--> Mollusk and crustacean fisheries Cold-water ~ Warm-water
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Projections: Ocean acidification, risks for mollusk and crustacean fisheries
and coastal protection by coral reefs
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Key risk

Adapiation issues and prospects

Risks to fisher|es

Ocean acidification
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OceanS are Iosing oxygen : a. Ocean oxygen content chang:e (%)
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Key risk Adaptation issues and prospecis
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Figure 6-7

Interaction of THE three drivers
CO,, hypoxia narrow thermal ranges ..... constraining T dependent biogeography

(a) Competition, predator/prey, phenologies of organisms in (b) Spatial dynamics during progressive warming
different climate zones
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Interaction of THE three drivers
CO,, hypoxia narrow thermal ranges ..... constraining T dependent biogeography

... In animals strongest impacts are expected where
warming, acidification and hypoxia come together,

...indicating that assessments based on individual
drivers are conservative.
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Atmospheric CO,, (ppmv)

Sea level rise: Projections beyond 2100, challenging natural and human systems
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Projections
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,10 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.”
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Northern Hemisphere September sea ice extent: Marginalization with continued warming
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Risks involving the oceans,
- Risk-Level =

adaptation buys time but....
....is very limited for some systems of___ wes vk
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Thank you!
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From observations of
natural variability to
projections of long-
term trends

Climate variability
provides evidence for
close links between
climate change and
biological phenomena

Figure 6-9
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Rizks to humans and infrastructure
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RBizks to humans and infrastructure
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