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lllustration by Andrew Bernier, adapted from Walker, B. & Salt, D. (2006) Resilience Thinking: Sustaining
Ecosystems and People in a Changing World. Island Press: Washington, OC




Tipping Points Modelling Intercomparison Project (TIPMIP)

Project Leader: Ricarda Winkelmann
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More information: https://tipmip.ora/

General Assembly 2026: March 3-6, 2026, Tokyo, Japan

Abstracts are open for submission (deadline: Nov. 23, 2025 at 23:59 CET)

Headquarter: Potsdam Institute for Climate Impact
Research
Kick start: 800. WE Heraeus Seminar “Addressing Key Uncertainties in

Modelling Physical and Ecological Tipping Dynamics in the Earth
System (Towards TIPMIP) (Nov. 5-8, 2023)

Tropical
_ forests

General Assembly 2024: Dec. 4-7, 2024 Baltimore, Maryland

Antarctic

TIPMIP project paper: Winkelmann et al. (2025, Earth Sys. Dyn., under revision) lce Sheet

TIPMIP-ESM protocol paper: Collin et al., (2025, Earth Sys. Dyn., under revision)
TIPMIP-OCEAN protocol paper: Swingedouw et al. to be submitted.



https://tipmip.org/

Research questions

Risk of crossing Key feedback Characteristics
processes? and scales?

Reversibility?
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TIP-ESM, CIimTIP, etc.
Winkelmann et al. (2025, Earth Sys. Dyn., under revision)

NCAR participants: Gokhan Danabasoglu, Fred Castruccio, Aixue Hu, Peter Lawrence, & Bette Otto-Bliesner, Yaru Guo, Nan Rosenbloom




TIPMIP ESM Tier 1 experiment protocol: All experimentsin CO2-emission mode

mmmm) Positive CO, emissions Zero CO, emissions mmmm) Negative CO, emissions

GWL=4°C zero-emissions run off ramp-up
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TIPMIP-Ocean domain experiments

Domian leads: Didier Swingedouw, Aixue Hu, Laura Jackson, Anastasia Romanou
Liaison: Nicole Laureanti
Acknowledgement: previous domain lead Wilbert Weijer

* Experiment A: CO, + hosing
« Experiment B: GrlS melt past and future

* Experiment C: NAHosMIP
* Experiment D: 8.2k event




REGIONS WHERE FRESHWATER FLUX IS ADDED

a) Greenland hosing 0.3 Sv

b) Uniform hosing 0.3 Sv

c) Labrador sea hosing 0.6 Sv le—7
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Experimental Design: Experiment A

e Positive CO, emissions

o No freshwater release
Zero CO, emissions

Linear freshwater increase
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Experimental Design: Experiment B
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Experimental Design: Experiment C
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Experimental Design: Experiment D

Experiments:
E1:
 E1a: 50 years at R1-up
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Participating Models

Europe: Asia:
HadGEM3 Laura Jackson, Richard Wood Met Office COSMOS-wiso Xu Zhang
EC-Earth3 Shuting Yang IITM-ESM Ayantika Dey Choudhury (Swapna Panickal)
IPSL-CM Didier Swingedouw Institution of Atmospheric
Bern3D Ererk Péppelmeier - . Physics, Chinese
, CAS-ESM2 Zhaohui Lin, Jiangbo Jin Academy of Science
PIgS|m-LSG, . . - CMA Earth System
Climber-X Reyk Borner (with V. Lucarini) Modeling and Prediction
CLIMBER-X-Yelmo Alexander Robinson Centre (CEMC), China
EC-Earth3 Valeria Lambo Meteorological
Potsdam Institute for BCC-ESM2 Fanghua Wu Administration (CMA)
CLIMBER-X Matteo Willeit Climate Impact Research
PlaSim-LSG, Climber-X Reyk Borner Utrecht University
North America: Australia:
FDL ESM2M : :
gFDL—C?/M? ’ Thomas Frélicher University of Bern ACCESS-ESM1.5 Laurie Menviel
CESM Aixue Hu .
NASA-GISS Anastasia Romanou South Amerlca:
Vitoria Earth System BESM Paulo Nobre (with E.Giarolla)

Climate Model Geoffrey Harper (Kirsten Zickfeld)
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Coordinating Paleoscience for a Sustainable Future
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https://pastglobalchanges.org/be-involved/ssc/apply
https://pastglobalchanges.org/be-involved/ssc/apply

PAGES new working group

Investigating Modes of Past Abrupt Climate change and Tipping
points (IMPACT)

/AWhile most existing initiatives emphasize the potential future crossing of tipping point&
and their associated impacts, our focus is to deliver critical insights into tipping
elements and abrupt climate change based on evidence from past abrupt climate
transitions. By characterizing the scale, triggers, bi-stability, and feedbacks of past
tipping behavior, we aim to improve their representation in Earth system models,

\thereby enhancing the reliability of future climate projections. W,
‘PAGES IMPACT workshop 2026 A

Past abrupt changes, thresholds and tipping points: Definitions, Identification,
and Context
11" — 13" May 2026, University of Bern, Bern, Switzerland P

I\ETFSF‘F;“ \NCAR https://www.oeschger.unibe.ch/services/events/conferences/pages_impact _workshop/announcement/index_eng.html
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Thank you!




TIPMIP — Whatlif

 Doable by any AOGCM » Potential far-field impacts (e.g. ENSO) and
global risks (e.g. carbon cycle, wildfire

« These components do not need to be aerosols)

interactive
» Policy relevant for assessing local, regional

e Multi-model estimates of uncertainties in adaptation and vulnerability
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Winkelmann et al. (2025, Earth Sys. Dyn., submitted)




TIPMIP ESM Tier 1 experiment protocol: All experimentsin CO2-emission mode

mmmm) Positive CO, emissions Zero CO, emissions mmmm) Negative CO, emissions
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