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THE GREAT ACCELERATION 

W.Steffen,W.Broadgate, 
L.Deutsch, O.Gaffney and 
C.Ludwig (2015), 
The Trajectory of the 
Anthropocene: The Great 
Acceleration



10 New Insights in Climate Science series

An annual synthesis of essential recent advances in climate 
change research, with high policy relevance. 

1. Academic synthesis: Peer-reviewed publication since 
2020. Underpins the Policy report.

2. Policy report: Launched at or ahead of UNFCCC COP 
and shared with Party delegations since 2017.  Geared 
toward negotiators, policymakers, and general informed 
public. 

3. Translation and events in Japanese, French & Spanish.

Developed by a group of over 80 experts, with input from 
more than 250 climate change researchers.

https://10insightsclimate.science/



10 New Insights in Climate Science 2024 

1. Methane levels are surging. Enforceable policies for emission reductions are essential.

2. Reductions in air pollution have implications for mitigation and adaptation given complex 
aerosol-climate interactions. 

3. Increasing heat is making more of the planet uninhabitable. 

4. Climate extremes are harming maternal and reproductive well-being. 

5. Concerns about ENSO and AMOC with an increasingly warm ocean. 

6. Biocultural diversity can bolster the Amazon’s resilience against climate change. 

7. Critical infrastructure is increasingly exposed to climate hazards, with risk of cascading 
disruption across interconnected networks. 

8. New frameworks for climate-resilient development in cities provide decision-makers with 
ideas for unlocking co-benefits. 

9. Closing governance gaps in the energy transition minerals global value chain is crucial for a 
just and equitable energy transition. 

10. Public’s acceptance of climate policies crucially depends on perceptions of fairness

https://10insightsclimate.science/





10 New Insights in Climate Science 2025

1. Understanding the record-breaking warmth of 2023 and 2024

2. Sea surface warming and marine heatwaves in a changing climate

3. Observed changes in land carbon sinks, with an emphasis on the weakening 
Northern Hemisphere sink

4. Self-reinforcing feedback loops between biodiversity loss and climate change

5. The global rise of dengue under warming scenarios

6. Climate-induced global income and labour productivity losses

7. Accelerating global groundwater depletion due to climate pressures

8. Underestimation of carbon dioxide removal (CDR) needs 

9. Methodological limitations and future prospects of carbon markets

10. Policy mixes that can effectively drive emissions reductions

Report launch plan: 

October

2025 Editorial board 

experts from WCRP:

Ana Bastos, 

Pierre Friedlingstein, 

Regina Rodrigues, 
Roberto Sanchez-Rodriguez



● “We Need Net Zero Carbon Dioxide 
Emissions by 2050”.

● Over 1000 signatories. 
● Mentioned in New York Times
● Co-convened between Future Earth and 

WCRP.

Statement from Science at 
COP28 



● Established 2019

● Quantify safe and just boundaries

for a stable, resilient planet

● Underpins action via science-

based targets

● Transformation pathways

EARTH COMMISSION ASSESSMENT Earth Commission 



● Safe & Just Boundaries quantified

(Nature 2023) 

● Safe & just corridor defined (Lancet Planetary 

Health 2024)  - A dignified life for all within the 

boundaries

● 20+ peer reviewed papers

● Phase 2 (2024-2026) objectives:

● Refine the boundaries and quantify Ocean 

& Novel Entities boundaries

● Earth system budgets 

● Transformation Pathways 

Earth Commission  



The Tipping Point Modelling 
Intercomparison Project

Led by:

Ricarda Winkelmann 

Donovan Dennis 

Jonathan Donges 

Sina Loriani

In collaboration with:

The TIPMIP community



Key feedback 
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Hysteresis?
Interactions? 

Winkelmann et al., submitted

Tipping Points Modelling Intercomparison Project (TIPMIP) is an international modelling 

intercomparison aimed at addressing the critical knowledge gaps regarding tipping dynamics in 

the Earth system. TIPMIP and its community will will work towards a multi-model assessment of 

the associated likelihoods and biophysical impacts of crossing critical thresholds (tipping 

points) in the Earth system.



TipESM NAHosMIP

ClimTipClimTip

CMIP

ISIMIP

LUMIP

OptimESM TiPACCs, PROTECT, OCEAN:ICE



● Engaged with 250+ scientists, stakeholders, and policy-makers at in-person meetings in 

Europe, North America, and Asia

● Collaborations with EU Horizon projects (TipESM, ClimTIP, OptimESM) and WhatifMIP

● Overarching project framing protocol, experimental protocols for TIPMIP-OCEAN domain

● Co-authored an EU Policy Brief on Earth system tipping risks for Europe

● Second annual TIPMIP General Assembly 2025 in Baltimore, Maryland

● Co-convened sessions at AGU and EGU

● TIPMIP Framework paper (Winkelmann et al., submitted) for peer review

● Secured long-term, open-access data storage for model outputs/results

Progress 2024-25



Tipping Points Discussion Series

Next: 21 May 13:00-14:30 
AMOC Shifts: Scientific Insights 
& Policy Implications.

Previous events in 2025

● The AMOC Tipping Point: 

Impacts on Climate and 

Extreme Events (March)

● Tipping Points Across Scales: 

Complexity in Social and 

Ecological Systems (Jan)

https://interactions-cascades-of-climate-tipping-points.confetti.events/


MODEL INTERCOMPARISONS 

● CALMIP - Calibrated Land Model Intercomparison Project a
> info and workshop (April 2025) recordings available: https://aimesproject.org/category/events/

● AerohistMIP (Scoping with PAGES and IGAC)

● Endorsement of TIPMIP

CONFERENCES

3rd Annual Dynamic Vegetation Modeling and Observations Conference, April 2025

ASSESSMENTS

● Modeling the climate-biodiversity-society nexus 

● High-impact climate events, tipping points, and irreversible regional impacts (With 

WCRP Safe Landing Climates High Risk Lighthouse Activity)

https://aimesproject.org/category/events/
https://aimesproject.org/category/events/


Governing Council 2025

GC Co-chairs: Maria Uhle (US NSF), Xuemei Bai (AUS, Urban KAN, Earth Commission)
Assembly co-chairs: Kristie Ebi (US), Cornelia Krug (DE)





Urban KAN
● ESA-FE funded case studies on climate change and cities in LMICs. 

● Development of Urban KAN research agenda complete. Relevant manuscripts 

submitted to the Journal Global Sustainability.

● Organization of Urban KAN webinars initiated. At least three webinars have been 

planned for in 2025. Tentative topics include:
○ Nature-based solutions, nature & peace, and urban recovery. (Lead: Dr. Kensuke Fukushi)

○ Post-disaster resilience planning. (Lead: Zeenat Niazi)

● Always open to opportunities to join webinars with other entities

https://futureearth.org/wp-content/uploads/2025/01/Earth_Observation_Call_2025.pdf
https://futureearth.org/wp-content/uploads/2025/01/Earth_Observation_Call_2025.pdf
https://futureearth.org/wp-content/uploads/2025/01/Earth_Observation_Call_2025.pdf
https://futureearth.org/wp-content/uploads/2025/01/Earth_Observation_Call_2025.pdf


Marie-France Loutre – Executive Director

Coordinating 

paleoscience for a 

sustainable future



Common grand challenges & questions, today …

…and in the past.

We need collaborative opportunities 
to enhance climate and paleoclimate!

&



WCRP 
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Risk KAN 
(Knowledge Action Network on Emergent Risks and Extreme Events)

ERL Focus Issue co-lead by Risk KAN co-chair 

Jana Sillmann “Focus on Earth System Resilience 

and Tipping Behavior - Environmental Research 

Letters – IOPscience

Nature commentary: Reichstein, M., Riede, F., 

Frank, D. (2021). More floods, fires and 

cyclones — plan for domino effects on 

sustainability goals. Nature, 592, 347-349. 

doi:10.1038/d41586-021-00927-x

Briefing note: Sillmann, et al.S. 2022. ISC-

UNDRR-RISK KAN Briefing note on 

systemic risk, Paris, France, International 

Science Council, doi: 10.24948/2022.01 

(March 10, 2022)

Golding, B. (edit.) 2022

https://doi.org/10.1007/97

8-3-030-98989-7

Goal: To serve as open platform for scientific communities from across science disciplines and engineering working on extreme 

events, disaster risk reduction and governance to exchange information, knowledge and data and engage in collaborative 

research activities.
○ To engage with societal actors to co-create new knowledge for effectively reducing disaster risks…

○ To stimulate groundbreaking and solution-oriented scientific research for risk reduction process…

○ To address systemic, complex and cascading risks by synthesis of various scientific approaches and products…

https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7
https://doi.org/10.1007/978-3-030-98989-7


🡪 to build global knowledge on emergent risks and 
disaster risk reduction under global environmental 
and societal change 

🡪 to address systemic, complex and cascading risks 
by synthesis of various scientific approaches and 
products

🡪 to provide an open platform for scientific 
communities across disciplines working on extreme 
events, systemic risks, DRR and governance to 
exchange information, knowledge and data

Objectives

www.risk-kan.org

Knowledge Action Network on Emergent Risks and Extreme Events 
Reducing Disaster Risks under Environmental Change



Risk-KAN Working groups

www.risk-kan.org



Recent Activities

www.risk-kan.org



Markus Reichstein, Vitus Benson et al. Systemic risk – AI for mitigation?

Outcome
Evaluation

Reichstein, Benson, Camps-Valls, Vinuesa  et al. “Early warning of complex climate risk with integrated artificial intelligence”, 
2024, Nature Sust. in review; figure modified from Brian Golding et al. (2021) 

AI for Climate Impact Risk mitigation: Early Warning

~ Prediction tasks ~ Information tasks
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Dole et al. (2011) Geophys. Res. Let.



Co-Designing Peer-to-Peer Sharing of Indigenous Knowledge www.tinyurl.com/pacifaran



The integrated Land Ecosystem Atmosphere 

Processes Study 

iLEAPS focusses on land-atmosphere systems that 
include important feedbacks between atmospheric 
chemistry & vegetation that have an impact on society 
and on the Earth system.

https://doi.org/10.1017/sus.2024.3

Future priorities:
• Global change (including surface fluxes)
• Air pollution
• Novel entities
• Land use
• New measurements & data analysis
• Community and collaboration

https://doi.org/10.1017/sus.2024.3


The integrated Land Ecosystem Atmosphere 

Processes Study 

Activities
• Holding webinars, workshops and conferences
• Convening conference sessions (EGU, SRI)
• Setting future priorities
• Developing tools and methods
• ECR networks

Collaborations & initiatives
• GEWEX: iLEAPS on GLASS panel
• GEWEX & AIMES: Land surface modelling forum 
• Mountain Research Institute: (a) C-cycle measurements in cold/elevated 

regions; (b) ECVs
• ESA (AIMES, GLP): EO for land surface modelling
• IGAC: TOAR, air pollution
• SOLAS, IGAC, AIMES & PAGES: Wildfires & biomass burning
• FE Finance & Economics: Biodiversity & Green Finance
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