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AMOC has already weakened under global warming
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» calibration between SST signal and AMOC strength is determined using the CMIP5 ensemble
 resulting temporal evolution of the AMOC fits to previous AMOC reconstructions

— it shows a slowdown of the AMOC of about 3 Sv (15%) since the mid-20"" Century
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What causes the slowdown? R, "

Causes are an increased freshwater flux into
the subpolar North Atlantic
- Arctic sea ice loss (Liu et al., 2019) _: T ;
- Greenland Ice Sheet melting -2 =1 0 1 2
(Bdhning et al., 2016) SST trend 1870-2016 (K)
- an increase in high latitude temperature and high

latitude precipitation (Meehl et al., 2007)
- Warming of the ocean at the convection site
(Swingedouw et al. 2014)
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Seasonal cycle of the cold patch

—— HadISST data sg region
% 15 4 — CM2.6 SST data sg region
= —— HadISST data global
|_
Atmosphere g —— CM2.6 SST data global
©
‘ S 1.0 =
(@)]
c
©
SST :
S 0.5 -
AR c
o
|_.
* 2
@00 -
S
Ocean S
-0.5 I I I I I I I I I I 1 I
Jan Feb March April May June July Aug Sep Oct Nov Dec
Month © Caesar et al.
(2018)

National University Circulation from Decades to Millenia

of Ireland Maynooth

L M:I\(,gf,’;w The Evolution of the Atlantic Meridional Overturning




Widespread cooling throughout the North Atlantic and northern
hemisphere following a large AMOC reduction

Surface air temperature anomaly
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Linking the cold blob to European heat waves

Summer 2015:
Tmax and SST anomaly

Long-term trend in sea
surface temperatures
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AMOC as a tipping element
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A tipping element is a large-scale component of the Earth system that may pass a tipping point, i.e.,
a critical threshold at which a tiny perturbation can qualitatively alter the state or development of the
system.
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The AMOC as part of a Domino effect
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