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Atlantic Meridional Overturning Circulation pathways
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Atlantic Meridional Overturning Circulation pathways
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Atlantic Meridional Overturning Circulation pathways
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Atlantic Meridional Overturning Circulation pathways
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Atlantic Meridional Overturning Circulation pathways
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> Within the AMOC return flow warm waters are
transported through the tropics along the western
boundary

> The tropical western Atlantic is a major crossroad
for the transport and modification of water masses

> At 11°S the western boundary circulation is a
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Atlantic Meridional Overturning Circulation pathways
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC

Zonally averaged view:

s ™
f Ekman transport Ekman transport
< ] >
20
XM 3, o>
> 2> ‘qu ‘0
yA 6\}0 e\\\ e\\\ eoé
Ry & of
S N\ ) o
k Geostrophic transport Geostrophic transport j
Transport estimates at 10°S / 10°N from Tuchen et al. (2019) .
S Eq. N
S
N PIRATA-Meeting | Tropical Atlantic Upper Circulation: Pathways and Transformation | Philip Tuchen (ftuchen@geomar.de) HELMHOLTZ

GEOMAR -



Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC

Zonally averaged view:
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Atlantic Subtropical Cells and upper AMOC
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Atlantic Subtropical Cells and upper AMOC
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Validating Argo data: case study at 11°S
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Water Mass Layer Transports

Western Boundary

» Improved representation of the NBUC
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Mean AMOC return flow at the western boundary
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Mean AMOC return flow at the western boundary
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Mean AMOC return flow at the western boundary

11°S
Surface A
[ IEkman
I ARGO-LR
STC 1 |[JARGO-HR
[ IShip section ‘
Ship section mean s

21.9 Sv

04 T 1

0 5 10
" onuional Transport [Sv]

GEOMAR\D PIRATA-Meeting | Tropical Atlantic Upper Circulation: Pathways and Transformation | Philip Tuchen (ftuchen@geomar.de) HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES



Mean AMOC return flow at the western boundary
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Mean AMOC return flow at the western boundary
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Water Mass Transformation within the AMOC return flow
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Water Mass Transformation within the AMOC return flow
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Water Mass Transformation within the AMOC return flow
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Water Mass Transformation within the AMOC return flow
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11°S 10°N

-11.1 0.2 9.4 0.5
Surface - 5.0 0.1 -3.1 0.1 - Surface
6.7 -1.8

STC - -ﬂ1 -0.4 +0.1 | - STC

9.8 : 0.2

Lower CW - 0.2 +0.1 0.9 0.1 - Lower CW
4.9 1.5
AAIW - [ Exman 0.0 0.2 [ JEkman - 3.30.5 - AAIW
Il ARGO-LR 6.1 Il ARGO-LR 7.7
[C1ARGO-HR [C1ARGO-HR
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15
Meridional Transport [Sv] Meridional Transport [Sv]
S
N PIRATA-Meeting | Tropical Atlantic Upper Circulation: Pathways and Transformation | Philip Tuchen (ftuchen@geomar.de) HELMHOLTZ

GEOMAR



Water Mass Transformation within the AMOC return flow
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Water Mass Transformation within the AMOC return flow
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Tropical Pathways of the AMOC return flow
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Tropical Pathways of the AMOC return flow

» Meridional flow averaged for
water mass layers of the
AMOC return flow:
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Tropical Pathways of the AMOC return flow

» Meridional flow averaged for
water mass layers of the
AMOC return flow:

IR
—-n-t;r;n-h-.‘vﬂmn
T --}‘itm'--»v\a-

. —a-n\ ol A Fay -

L RE A S e R e ....‘*' ol R A
v A MW e AR s b e ke s

£ SR uY

GEOMAR\6> PIRATA-Meeting | Tropical Atlantic Upper Circulation: Pathways and Transformation | Philip Tuchen (ftuchen@geomar.de) HELMHOLTZ e



Tropical Pathways of the AMOC return flow

» Meridional flow averaged for
water mass layers of the
AMOC return flow:
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Tropical Pathways of the AMOC return flow

» Meridional flow averaged for
water mass layers of the

AMOC return flow:
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Tropical Pathways of the AMOC return flow

» Meridional flow averaged for
water mass layers of the
AMOC return flow:
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Observed Atlantic Ocean western boundary current

Key points
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Observed Atlantic Ocean western boundary current

' mean

high-resolution Argo float data
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Appendix: Argo sections
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