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Tipping points in the climate system and their impact over
water availability in the tropics
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Take away messages

The strength of the Atlantic meridional overturning circulation (AMOC) partially controls
long-term tropical South American precipitation

AMOC is a tipping element of the climate system that may collapse within the 215t
century

Paleoclimate archives allow the investigation of the causes and consequences of an
AMOC collapse

A concerted international and multidisciplinary effort is necessary to address the effects

of an AMOC collapse over tropical precipitation and ecosystems
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Tropical precipitation and the Atlantic meridional overturning circulation
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Tropical precipitation and the Atlantic meridional overturning circulation
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Tropical precipitation and the Atlantic meridional overturning circulation
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The future of the Atlantic meridional overturning circulation

(b) Atlantic Meridional Overturning Circulation (AMOC)
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* |PCC numerical models suggest a decrease in AMOC strength
* High confidence in the decline, but low confidence in the magnitude of the trend

* Most IPCC models show a salinity bias
Liu et al. (2017), Arias etal. (2021)



The future of the Atlantic meridional overturning circulation

nature communications 8

Article https://doi.org/10.1038/541467-023-39810-w

Warning of a forthcoming collapse of the
Atlantic meridional overturning circulation

Received: 3 March 2023 Peter Ditlevsen® '3 & Susanne Ditlevsen ® %3

Accepted: 29 June 2023

AMOC is a tipping element and can collapse within the 21st century, strongly affecting sea

surface temperatures and tropical precipitation

Dietlevsen and Dietlevsen (2023)



The effect of an AMOC collapse over tropical precipitation

Where to look for the effects of an AMOC collapse over tropical precipitation?

e No AMOC collapse in the instrumental record

 Numerical climate models do not appropriately simulate tipping elements

AMOC collapsed in the geological past and paleoclimate archives allow the investigation of

the causes and consequences of such events



The effect of an AMOC collapse over tropical precipitation

Marked increases in precipitation
over northeaster Brazil during
AMOC slowdown

Decrease in precipitation over
northernmost South America
Increased sea surface
temperatures in the South
Atlantic
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The effect of an AMOC collapse over tropical precipitation
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The effect of an AMOC collapse over tropical precipitation
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Take away messages

The strength of the Atlantic meridional overturning circulation (AMOC) partially controls
long-term tropical South American precipitation

AMOC is a tipping element of the climate system that may collapse within the 215t
century

Paleoclimate archives allow the investigation of the causes and consequences of an
AMOC collapse

A concerted international and multidisciplinary effort is necessary to address the effects

of an AMOC collapse over tropical precipitation and ecosystems
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Many thanks for your attention!
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