
 

The Atlantic Ocean's major current system is
slowing down—but a 21st century collapse is
unlikely

October 9 2023, by Eugene Bergh

  
 

  

Scientists collect water and sediment samples to study how the oceans and
climate are changing. Credit: Eugene Bergh, Author provided

Whether the water at your local beach is being roiled by nasty weather or
is a perfectly calm expanse of blue, there's always a great deal going on
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under the surface. The ocean is composed of various currents and water
masses; those currents flow around the world through what is called 
thermohaline circulation.

This circulation drives the distribution of heat, salinity and nutrients
throughout the world's oceans, ensuring that our whole planet is
habitable for life.

The Atlantic leg of this circulation is called the Atlantic Meridional
Overturning Circulation (AMOC). The Atlantic Ocean is situated
between the Americas, western Europe and the western margin of
Africa. The AMOC distributes heat away from the tropics northward,
ensuring that tropical regions are not overheated, which would cause an
imbalance in climate. It, like other oceanographic systems, varies
annually, over decades and centennially. Scientists study these
oceanographic systems over a longer time period to understand how they
work and to make predictions on how they will function in future and
what their impact may be.

In July 2023 two Danish academics—physicist Peter Ditlevsen and his
sister, the statistician Susanne Ditlevsen—published a paper in which
they stated that the AMOC was in decline and would likely shut down
mid-century. That would bring dramatic consequences: rising sea levels,
global heating, shifts in marine ecosystems, and seriously compromised
food security. It could also seriously affect the upwelling marine
ecosystem along the western margin of South Africa and Namibia,
which is the most productive upwelling system in the Atlantic.

In the Ditlevsens' scenario, Europe could see massive cooling of around
5℃ to 10℃ and the tropics could become overheated. Certain areas
around the world would experience severe droughts and flooding. And
the oceans would become more acidic.
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https://www.nature.com/articles/421699a
https://oceanservice.noaa.gov/facts/amoc.html
https://oceanservice.noaa.gov/facts/amoc.html
https://phys.org/tags/tropical+regions/
https://www.nature.com/articles/s41467-023-39810-w
https://phys.org/tags/marine+ecosystems/
http://www.meteo.psu.edu/holocene/public_html/Mann/courses/METEO470SPR18/Readings/RahmstorfEtAl_NatureCC15.pdf
http://www.meteo.psu.edu/holocene/public_html/Mann/courses/METEO470SPR18/Readings/RahmstorfEtAl_NatureCC15.pdf
https://www.scientificamerican.com/article/is-a-mega-ocean-current-about-to-shut-down/


 

The paper has generated controversy in the scientific community. As a
geologist whose research interests include oceanographic change, I don't
find the article surprising. Research has shown that the AMOC has not
been a stable feature of the ocean over millions of years and is sensitive
to climate change. However, I agree with the general scientific
consensus: the shutdown of the AMOC will not be as abrupt as the paper
claims; it will instead be more gradual over the coming centuries.

Constant shifts

The Atlantic Ocean is not the only part of the ocean's thermohaline
circulation that is experiencing shifts. In the South Indian Ocean, the
Agulhas Current is also weakening due to changing distribution in heat
and freshwater from the Pacific Ocean to the Indian Ocean.

  
 

  

The Atlantic Ocean is stratified with different water masses crucial to the
functioning of the AMOC.

3/5

https://phys.org/tags/scientific+community/
https://journals.co.za/doi/abs/10.25131/sajg.124.0059
https://phys.org/tags/ocean/
https://www.sciencedirect.com/science/article/pii/S0277379115300354?casa_token=UZrU69CO5YkAAAAA:kDgw6mbRTPxsRo-1HHCd1J2neI4jnHNgtqeMpuiaUF_fDipx5YiSDWIge1ay70JTbcWLxMN-qCk
https://phys.org/tags/climate+change/
https://phys.org/tags/thermohaline+circulation/
https://phys.org/tags/thermohaline+circulation/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2022GL102070#:~:text=Climate%20models%20consistently%20project%20a,Ocean%20to%20the%20Indian%20Ocean.
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2022GL102070#:~:text=Climate%20models%20consistently%20project%20a,Ocean%20to%20the%20Indian%20Ocean.


 

And in the Pacific Ocean, west of the Americas, El Niño events—the
warming of that specific ocean—are intensifying.

The Ditlevsens based their findings largely on sea surface temperatures.
The paper does not consider other factors such as which carbon dioxide
(CO₂) levels in the atmosphere (and take-up by the oceans), coupled with
temperature changes, would be the tipping point for the AMOC to shut
down, or the state of deep water generation—water of specific density,
salinity and temperature—at the source regions in the North Atlantic for
the functioning of the AMOC.

The broad consensus among scientists is that, while the AMOC is 
weakening, the probability of it completely shutting down in this century
is low.

It's also important to point out that ocean currents and circulation change
over time. The AMOC has strengthened and waned pre-human history
over geological time, particularly in response to colder or warmer
periods. For example, studies along the western margin of South Africa
have found that the AMOC in the South Atlantic is sensitive to changes
in the global climate cycle.

Previous research has also indicated that the AMOC weakened or shut
down before, thousands of years ago during the Last Glacial Maximum.
That happened under different conditions than what we are experiencing
today. During that time the climate was much colder and the ice sheets
were at a maximum position, although a warming phase led to the retreat
of ice sheets afterwards.

Perspective

This large body of evidence suggests that the AMOC will continue to
weaken as currents fluctuate over time, driven by different
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https://education.nationalgeographic.org/resource/el-nino/
https://phys.org/tags/sea+surface+temperatures/
https://os.copernicus.org/articles/13/609/2017/os-13-609-2017.pdf
https://www.sciencemediacentre.org/expert-reaction-to-paper-warning-of-a-collapse-of-the-atlantic-meridional-overturning-circulation/
https://www.nature.com/articles/s41467-023-36288-4
https://www.sciencedirect.com/science/article/pii/S0031018220305964?casa_token=FQc67q_HCgAAAAAA:vtYWYHwhtqir5aS8_hNz_k7Knn124MeNq4n8bqPOAQLmVdtS3kP6WT12-7sgj62h2vh1_6Od7A
https://www.sciencedirect.com/science/article/pii/S0031018220305964?casa_token=FQc67q_HCgAAAAAA:vtYWYHwhtqir5aS8_hNz_k7Knn124MeNq4n8bqPOAQLmVdtS3kP6WT12-7sgj62h2vh1_6Od7A
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1002/2016PA003056
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/palo.20038
https://link.springer.com/article/10.1023/A:1016168827653
https://www.nature.com/articles/ngeo1352
https://www.nature.com/articles/ngeo1352


 

environmental factors. But scientists have not yet accepted that a total
shutdown of the system will occur over the next few years or couple of
decades.

However, the paper that's caused so much controversy shouldn't be
dismissed entirely. For one thing, it's a good conversation starter on this
very important topic. It also provides a timeline for when the AMOC
could shut down—anywhere between 2025 and 2095. While the
consensus is that this isn't accurate, it's a useful starting point from
which other scientists could generate scenarios and models for further
study.

In doing so, our collective understanding of the AMOC system will
deepen, which should influence policy decision-making.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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