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v The ocean is projected to transition to unprecedented conditions

s RO C C Changes relative to 1986-2005
E==Historical (observed) ——Projected (RCP2.6)
Historical (modelled) ——— Projected (RCP8.5)
., 0.31 Ocean heat content (0-2000 m depth) 2400
[
E 0.2 as 102" Joules (right axis) L1600
0.1 (aoo 1 Jz o
i R
Ocean oxygen
p -4
: : \ -6
I i %3.1
2 - Surface pH - X
S
=
3
=
1950 2000 2080 2100

°
IDCC ()
(@)
A

INTERGOVERNMENTAL PANEL on ClimaTe change who UK



Textfeld


13.10.23

Regional extremes of low oxygen conditions
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Breitburg et al., 2018 Science
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Heat induced habitat change, shift and loss
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Current drivers of change: Warming and warming velocity....
Shifting Biogeographies, Species interactions and Community composition
...a role for oxygen and CO,?
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Land and ocean losses of animal (including human) tropical habitat,
resulting from evolutionary adaptation limits
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Percentage of animal
species and seagrasses
exposed to potentially
dangerous temperature
conditions

Includes more than
30,652 species, mostly animals

Animal (human) life to retreat from the tropics ...

IPCC ARG SYR Figure SPM.3a
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Arctic Oceanannualhighin p o couldshift

fromwinter to summer

Nature | Vol 610 | 6 October 2022 | 95

https://doi.org/10.1038/541586-022-05205-y  James C. Orr'®, Lester Kwiatkowski’ & Hans-Otto Portner”

Oscillations of climate drivers may coincide
and act synergistically:

excessive warming and acidification may
characterize the future Arctic Ocean

Monthly anomaly of partial pressure of CO,

Current cycle Future cycle

Maximum sea surface
temperature is 4-5 °C

40 ............................. hlgher in the future
5] °
N
Q
£ Sea-ice
g retreat
920
E
-40 - ...Peak. - -
photoplankton
growth
_60 I 1 1 | 1 I | 1 I | 1 I 1
Jan Mar May Jul Sep Nov
Month

(a) Thermal windows for animals: limits and acclimatization
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Common functional
background for all organims:
specialization on limited
ranges of ambient
temperature,

reflected in dynamic thermal
performance curves,
constrained by other drivers
(CO,, hypoxia etc.)

Species abundance
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Spatial dynamics during progressive warming
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Processes contributing to global sea level rise (metres)
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Highlighting the Antarctic contribution
High uncertainty in the
S EA I_EVEI_ Antarctic contribution to
global sea level rise.
The most significant
non-linear processes could lead to an g IObaI infl uence Of
increase of up to N .
‘ Antarctic changes will
st ¥ be on mean sea level
13 m rise and its influence
T ] on society and nature
Ice sheet contributions to global . .
mean sea level rise have in all coastal regions.
increased
but the contribution so far has b
ok y 2300
been small
[SCAR update, IPCC WGI]
e.g. due to ice cliff instability IDCC
INTERGOVERNMENTAL PANEL on ClimaTe change
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Level of added impacts/risks

— Very high
High

Moderate

SIXTH ASSESSMENT REPORT
2 ® Working Group Il - Impacts, Adaptation and Vulnerability

Evaluating risks d
-

Limits to Adaptation

+ E.g. physical, ecological, technological,
economic, political, institutional,
psychological, and/or socio-cultural

Undetectable

Vulnerability

Purple: Very high probability of severe impacts/ risks and the presence of significant irreversibility
or the persistence of climate-related hazards, combined with persistence of climate-related hazards,
combined with limited ability to adapt due to the nature of the hazard or impacts/risks.

Red: Significant and widespread impacts/risks.

Yellow: Impacts/risks are detectable and attributable to climate change with at least medium confidence.

White: Impacts/risks are undetectable.

The IPCC concept of risk

Climate action entails
risk reduction by
adaptation and mitigation
Exposure .... considering limits to
adaptation
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Confidence level for transition
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**see figure caption for definition

[IPCC SROCC, WGII AR6]
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Global surface temperature change (°C)
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Global and regional risk provide orientation for action (adaptation/mitigation)
... avoiding high risk by keeping global warming below 1.5°C
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Global and regional risk provide orientation for action: ecosystems

... risk can be kept at moderate more often by keeping global warming below 1.5°C
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e undCC The science is clear for ocean,

Climate Change 2022 land and human society:

il e Any further delay in concerted

. global action on adaptation and
L L1 mitigation will miss a brief and
rapidly closing window of

CLIMATE CHANGE 2023 opportunity to secure a liveable

Synthesis Report

future for all.

Our reports offer solutions to the
world.

However, it is getting late!!!
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