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Our Goal

Utilizing historical hydrographic
observations to reconstruct the AMOC
pathways and to attribute their changes
during the recent and the entire

instrumental periods.




Attributing the historical AMOC changes

2019
Validated a method to construct

the mean AMOC pathways
utilizing hydrographic data

2023
Estimated interdecadal changes

in the historical AMOC using
hydrographic data

2024
Addressed why climate models

Volkov et al. (2020)

display a stronger-than-observed

weakening of the AMOC :@z
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Utilizing hydrographic data to construct
the mean AMOC pathways

Inverse-model estimate of the AMOC Hydrography-based estimate of the AMOC
Lumpkin & Speer (2007) ~ MODEL vs OBS ~ DIAG vs OBS
R ® |nverse models have "T26.5°N "T26.5°N

several critical limitations 1
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Hydrography-based AMOC
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Estimating interdecadal changes in the
historical AMOC

P - E & wind changes in

e Constrained an ocean Hydrography-based AMOC & its
. . h in 2005-17
using hydrographic T/S 2201 changes in 2005;

data for each decade Ik

® Global changes in the
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MOC emerging from the Upper ocean density &

Southern Ocean salinity changes in 2005-17

® The upper cell expanded & ...
strengthened, and the

lower cell contracted &

weakened

5 -
"’ 3 vo-°'\ ;
b
-0.06 -0.04 -0.02 0 002 004 0.06 @



communications Relation between NAO & AMOC |
earth & environment TR ¢
ARTICLE

oPEN

Human-induced changes in the global meridional
overturning circulation are emerging from the
Southern Ocean

‘ Meltwater discharge increased
“ (buoyancy gain)

(S sH westerly strengthened
A(P - E) > 0 (buoyancy gain)
@ a(P-E) <0 (buoyancy loss)

AMOC (Sv)
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e No robust trend in the
historical AMOC

5 Interdecadal changes
driven by the North
Atlantic Oscillation
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Attributing the historical AMOC changes

AMOC at 26.5°N: Models versus Observations
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Attributing the historical AMOC changes

Total, externally forced & natural AMOC components at 26.5°N
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Attributing the historical AMOC changes

An increase in the natural AMOC component due to (+) NAO
2005:2014

2015:2022
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Attributing the historical AMOC changes

Changes in natural, externally forced and total AMOC components
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What’'s Next?

® A high-resolution (1/4°)
reconstruction of the historial AMOC

e Update the AMOC reconstruction
every five years

® Interactions between natural &
anthropogenic forcing
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