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Hothouse narrative : there exists a planetary threshold beyond
which tipping cascades lead the Earth to a Hothouse state
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Steffen et al. (PNAS, 2018). Link to the paper : click here
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https://www.pnas.org/doi/10.1073/pnas.1810141115#fig02
https://creativecommons.org/licenses/by-nc-nd/4.0/

IPCC ARG : “There is no evidence of such non-linear responses at
the global scale in climate projections for the next century [..] "

Quote in the tilte of slide is from Chen et al, (2021)
(— IPCC AR6 WGL1 Chapter 1, pg 202. Link : click here).

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter01.pdf

In my work, | investigate the hothouse narrative with low
order dynamical systems
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A toy model of interacting tipping elements
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A toy model of interacting tipping elements with feedbacks on
temperature

Anthropogenic carbon emissions E(t)

t n
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On short time scales, we have a rather linear behavior, and we
don't observe a no man’s land
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On longer time scales, nonlinearities kick in, and we can observe
a no man's land
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On longer time scales, nonlinearities kick in, and we can observe
a no man's land
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On longer time scales, nonlinearities kick in, and we can observe
a no man's land
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On longer time scales, nonlinearities kick in, and we can observe
a no man's land
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The longer-term trajectory also depends on the shape of the

forcing scenario
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What have we learnt from this toy model of interacting tipping
elements 7

» Tipping cascades could lead to a no man’s land in the long
term temperature response of the climate.

» This is compatible with the predicted near linear relationship
between GMT increase and cumulative emissions for the next

century.

» The same carbon budget spent differently could lead to
different tipping cascades.



Thank

Abstract and
contact details




