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Abstract

Prudent risk management requires consideration of bad-to-worst-case scenarios. Yet, for
climate change, such potential futures are poorly understood. Could anthropoga:
climate change result in worldwide societal collapse or even eventu
At present, this is a dangerously underexplored topic. Yet there are ample reasons to
suspect that climate change could result in a global catastrophe. Analyzing the
mechanisms for these extreme consequences could help galvanize action, improve
resilience, and inform policy, including emergency responses. We outline current
knowledge about the likelihood of extreme climate change, discuss why understanding
bad-to-worst cases is vital, articulate reasons for concern about catastrophic outcomes,
define key terms, and put forward a research agenda. The proposed agenda covers four
main questions: 1) What is the potential for climate change to drive mass extinction
events? 2) What are the mechanisms that could result in human mass mortality and

morbidity? 3) What are human societies' vulnerabilities to climate-triggered risk cascades,

such as fromjconflict, political instability, and systemic financial riskﬁl) How can these

multiple strands of evidence—together with other global dangers—be usefully
synthesized into an “integrated catastrophe assessment”? It is time for the scientific
community to grapple with the challenge of better understanding catastrophic climate

change.
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Abstract

The Atlantic meridional overturning circulation (AMOC) is a major tipping element in the
climate system and a future collapse would have severe impacts on the climate in the North
Atlantic region. In recent years weakening in circulation has been reported, but assessments
by the Intergovernmental Panel on Climate Change (IPCC), based on the Climate Model
Intercomparison Project (CMIP) model simulations suggest that a full collapse is unlikely
within the 21st century. Tipping to an undesired state in the climate is, however, a growing
concern with increasing greenhouse gas concentrations. Predictions based on observations
rely on detecting early-warning signals, primarily an increase in variance (loss of resilience)
and increased autocorrelation (critical slowing down), which have recently been reported for

the AMOC. Here we provide statistical significance and data-driven estimators for the time of

tipping. We estimate a@lapse ofthe AMOC to OWMH the current
scenario of future emissions.
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Kas yra lizio taskas? universitetas

Lesa

Lizio tasko samprata klimato sistemoje

Saltinis: University of Cembridge (2023) Saltinis: ESA (2023)
https://isaacphysics.org/concepts/cp_centre_mass?stage=all https://www.esa.int/esatv/Videos/2023/12/How_do_climate_tipping_points_work
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Saltiniai: Foukal, Chafik (2024). Consensus Around a Common Definition of Atlantic Overturning Will Promote Progress. Oceanography, 37, https://doi.org/10.5670/oceanog.2024.507
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Saltiniai: Jackson et al. (2023). Understanding AMOC stability: the North Atlantic Hosing Model Intercomparison Project. Geosci. Model Dev., 16, 1975-1995, https:/doi.org/10.5194/gmd-16-1975-2023
Jackson et al. (2015) Global and European climate impacts of a slowdown of the AMOC in a high resolution GCM. Clim Dyn 45, 3299-3316. https://doi.org/10.1007/s00382-015-2540-2
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Saltiniai: Lenton et al (2023). Global tipping points. https://report-2023.global-tipping-points.org/
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Turetsky et al. (2020). Carbon release through abrupt permafrost thaw. Nat. Geosci. 13, 138—143. https://doi.org/10.1038/s41561-019-0526-0
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« Amzinojo jalo tirpimas iki 2300 m. gali 40 % padidinti SESD

Saltiniai: https://edition.cnn.com/2022/11/12/world/permafrost-climate-change-explainer-scn/index.html
https.//www.snexplores.org/article/strange-lake-belches-flammable-gas-high-arctic
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Saltinis: Wunderling et al. (2021). Interacting tipping elements increase risk of climate domino effects under global warming, Earth Syst. Dynam., 12, 601-619, https://doi.org/10.5194/esd-12-601-2021
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susitarimo tikslas

Saltinis: Carrington D. (2022). https://www.theguardian.com/environment/2022/sep/08/world-on-brink-
five-climate-tipping-points-study-finds

The risk of climate tipping points is rising rapidly as the world
heatsup

Estimated range of global heating needed to pass tipping point temperature
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Saltinis: Lenton et al (2023). Global tipping points. https:/report-2023.global-tipping-points.org/
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« Klimato kaita néra linijinis procesas
 PriskaiCiuojama iki 17 skirtingy klimato sistemos ltzio tasky

 Didziausig globaly domino efektg sukelty Grenlandijos, Vakary Antarktidos
ledyny iStirpimas ir AMOC susilpnéjimas

 Jvykus klimato sistemos |Gzio taskui nieko nepajusime ir nepastebésime

 Socialiniai pokyciai gali vykti 10-100 karty greiCiau nei klimato sistemos
|Gziali



