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The ocean is projected to transition to unprecedented conditions
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Breitburg et al., 2018 Science

Regional extremes of low oxygen conditions
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Heat induced habitat change, shift and loss

Current drivers of change: Warming and warming velocity....
Shifting Biogeographies, Species interactions and Community composition
…a role for oxygen and CO2?

SIXTH ASSESSMENT REPORT
Working Group II – Impacts, Adaptation and Vulnerability

4



13.10.23

3

Loss of tropical habitat due to 
thermal stress

Antarctic: 
Diverse, highly 
endemic fauna

Lacking: 
Explained T dependent marine 
biodiversity across latitudes …

Mechanism-based understanding 
is insufficient how temperature 
underpins biodiversity distribution 
and defines species habitat and 
ecosystem functioning, considering 
species composition, adaptation 
capacities and limits

[ I P C C  W G I I  A R 6 ,  C h h a y a  e t  a l .  2 0 2 1 ]
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IPCC AR6 SYR Figure SPM.3a

Land and ocean losses of animal (including human) tropical habitat, 
resulting from evolutionary adaptation limits

Animal (human) life to retreat from the tropics …
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Oscillations of climate drivers may coincide 
and act synergistically:

excessive warming and acidification may 
characterize the future Arctic Ocean
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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 
(CO2, hypoxia etc.)

 

IPCC AR5 WGII Figure 6.5

CO2, 
hypoxia

8



13.10.23

5

Processes contributing to global sea level rise (metres) 

1.5°C~

… according to present 
knowledge... we have 
choices between below 
1 metre or several 
metres by 2300 due to 
 
- Thermal expansion
- Glacier melt
- Ice sheet melt

SROCC
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[SCAR update, IPCC WGI]

High uncertainty in the 
Antarctic contribution to 
global sea level rise. 

e.g. due to ice cliff instability

The most significant 
global influence of 
Antarctic changes will 
be on mean sea level 
rise and its influence 
on society and nature 
in all coastal regions.

Highlighting the Antarctic contribution 
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[IPCC SROCC, WGII AR6]

The IPCC concept of risk

Climate action entails
risk reduction by 
adaptation and mitigation 
…. considering limits to 
adaptation

Evaluating risks 

SROCC
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Africa EuropeMediterranean

Global and regional risk provide orientation for action (adaptation/mitigation)

[IPCC WGII AR6]

… avoiding high risk by keeping global warming below 1.5°C
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IPCC WGII AR6 SPM Figure 3

… risk can be kept at moderate more often by keeping global warming below 1.5°C
Global and regional risk provide orientation for action: ecosystems
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The science is clear for ocean, 
land and human society: 
Any further delay in concerted 
global action on adaptation and 
mitigation will miss a brief and 
rapidly closing window of 
opportunity to secure a liveable
future for all. 
Our reports offer solutions to the 
world. 

However, it is getting late!!!
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THANK YOU

@IPCCwww.ipcc.ch

IPCC Secretariat: ipcc-sec@wmo.int

IPCC Press Office: ipcc-media@wmo.int
@IPCC_CH 

linkedin.com/company/ipcc

For More Information: Follow Us:

/

#IPCCReport

… also to Thomas Jung, Nikolay Koldunov, Sina Löschke for input and support 
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