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• Large Atlantic ocean circulation 
system

• Transports heat northwards

• Influences European climate, 
storms and sea level
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What is the AMOC?



Why will the AMOC weaken?

• Surface warming

• Freshwater input

• Increased stratification

• Reduced deep water formation



Balance: We Can’t let the Ocean do all the Work
Contrasting Headlines



Rahmstorf et al., 2005 Van Westen et al., 2024

AMOC tipping points are physically plausible

• Seen in past climates

• Simulated in climate models

• But uncertain under modern conditions



How has the AMOC changed?

• ~20 years of direct measurements 

• Large natural variability 

• Long-term trend difficult to detect
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What do climate models say?

• Consistent weakening under warming 

• Large spread across models 

• Collapse this century unlikely
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• Different methods → 
different conclusions

• Balance of competing 
processes 

• AMOC is part of a global 
system

Why do studies disagree?



What is plausible this century?
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• Significant weakening likely

• Collapse to very weak state unlikely 

• Risks increase beyond 2100 

“Collapse”



What could happen if the AMOC 
weakened substantially?

Liu et al.,

Jackson et al., 2020 Van Westen et al., 2024

Surface air temperature anomaly
• Regional temperature changes 

• Changes in rainfall & storm tracks 

•  Sea level rise along Atlantic coasts

• Reduced ocean carbon uptake 

             European cooling            Rainfall changes



Subpolar gyre risk

• Likely more sensitive than AMOC as a whole

• Potential regional North Atlantic impacts 

• Could change more rapidly
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Energy relevance

• Energy demand

• Infrastructure resilience 

• Climate uncertainty
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How should we interpret future claims?

• What method is used? 

• What timescale? 

• What definition of “collapse”? 
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“Collapse”

Tipping point



AMOC as a derailment risk

• Not a primary near-term derailment risk

• Collapse unlikely this century 

• But uncertainty remains 

• Weakening still matters 
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Take-away

• The AMOC will weaken, and that matters.

• The key challenge is managing risk under 
uncertainty, rather than reacting to any single 
headline.

• This means continuing to improve observations, models, 
and early warning capabilities while planning for a range 
of plausible outcomes.
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