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Chapter é: Extremes, Abrupt Changes and Managing Risks
® Risks of abrupt change in ocean circulation and cryosphere
and potential consequences

Extreme ENSO events and other modes of variability and their
iiplications

arine heat waves and implications

Changes in tracks, intensity, and frequency of tropical and
extra-tropical storms and associated wave height
Cascading risks (e.g., storm surge and sea level rise),
irreversibility, and tipping points

Monitoring systems for extremes, early warning and
forecasting systems in the context of climate change

Governance and policy options, risk management, including
disaster risk reduction and enhancing resilience




High-Resolution Greenland Ice Core
Data Show Abrupt Climate Change
Happens in Few Years
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Sigfus ]. Johnsen," Jean Jouzel,® Valérie Masson-Delmotte,® Trevor Popp,” Sune 0. Rasmussen,*

Regine Réthlisberger,”® Urs Ruth,’ Bernhard Stauffer,” Marie-Louise Siggaard-Andersen,"
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Meridional overturning circulation




Definition from Lenton et al. (2008): The term *‘tipping point’’
commonly refers to a critical threshold at which a tiny
perturbation can qualitatively alter the state or development
of a system. Here we intfroduce the term ‘‘tipping element’’
to describe large-scale components of the Earth system that
may pass a fipping point.
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«  Within an ensemble of simulations,
some memibers can cross the
threshold, other not: stochasticity
matters

« Potential of early warning from
analysis of changes in statistical
properties in fime windows
(variance, AR1 model...)
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Catalogue of abrupt shifts in Intergovernmental Panel
2on Climate Change climate models

P4 Sybren Drijffhout®®, Sebastian Bathiany“9, Claudie Beaulieu®, Victor Brovkin®, Martin Claussen®®, Chris Huntingford',
=¥ Marten Scheffer®, Giovanni Sgubin?, and Didier Swingedouw"
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Are the models showing abrupt changes in the subpolar gyre trustworthy?

39 abrupt events (in 36% of the realizations)
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Abrupt cooling over the North Atlantic in modern

climate models

Giovanni Sgubin'?, Didier Swingedouw?, Sybren Drijfhout>?, Yannick Mary? & Amine Bennabi®
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SPG convection collapse GMT trend = 1.52 °C 102 yr"
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Potentially large
climatic impact
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Early Warning

» Boulton et al. (2014):
Early warning up to
250 years in
advance if at least
500 years of AMOC
itoring

» Need for long
nough
reconstruction of
AMOC variations

» What can be found
with only 15 years of
monitoring?

AR(1) Coefficient

AMOC at 26.25°N

Detrended

200 400 600 800 1,000
Year
WL=150yr —— WL=250yr | =400yr
WL=200yr ——WL=300yr




Impact

Consequences of rapid ice sheet melting on the
Sahelian population vulnerability
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Interactions between tipping
elements (Cai et al. NCC 2017
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How to Improve response
from society

» Farly warning system based on
observations

» Decadal prediction systems

» Adaptation strategy: almost no litterature!

» A European project to try to answer this
with the red cross as a partner. Already
submitted, but anyone interested in
participating is welcome
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Decadal climate predictions
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predictions
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Anticipate and adapt to potential abrupt changes

WP8: Management and coordination

A EurOpeOn projeCT (26 /Impactsandmitigation\
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WP7: Communication and dissemination

O prepare such an
adaptation strategy. [ Broad audience )
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Conclusions

» Pofential for rapid changes in the climate
system notably in the North Atlantic

Associated impact still poorly accounted for
» No clear adaptation strategy identified yet

» Sahelian region as the most vulnerable to
changes in ocean circulation



: ENVIRONMENT
A AGENCY

ENVIRONMENTAL PROTECTION ACT 1990

NO
TIPPING

MAXIMUM FINE £20,000

If you see any tipping
here ring
0645 333111

to report the incident.

Thanks to the Environmental Protection Act - tipping is illegal in the UK



