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> Mode water plays a major role in the ocean heat uptake
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and serves as a heat reservoir that modulates surface 8 .
temperature signals (Alexander et al., 1999). -12 1
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to the Argo global array.
> Then, we revisit the spatial and temporal evolution of the
South Atlantic subtropical mode water (SASTMW) following
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Sato and Polito (2014). £
> By colocating mesoscale eddies from satellite altimetry § 10_
using the newly developed TOEddies algorithm (Laxenaire g 0
et al., 2018) and Argo profiles, we also assess the role of %40‘ ... PR .. [
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The Algorithm for MLD and MW detectlon
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MLD definition: Application to the Good Hope section
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All methods are based on density
gradient.

Green: Holte and Talley’s method.

Blue: new combined method.



Application to the South Atlantic subtropics
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Application to the South Atlantic subtropics
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Application to the South Atlantic subtropics

Colocate mesoscale eddies
from the satellite altimetry

(TOEddies algorithm  from
Laxenaire et al. 2018) and the
Argo profiles.

Mode water colocalized with
anticyclonic eddies are thicker

than that inside cyclones.
A clear route of water
subduction  following the

Benguela Current associated
with anticyclones.

Out-of-eddy domain may still
contain non-tractable eddies.

325 [ e o S . Y e 1 T
H ] H H E = “
40°S | : o i 40°siT o " R
48°SY ; E | 48°Sj ] ) - H
60°W 40°W 20°W 0° 20°E  60°W 40°W 20°W 0° 20°

32°S ] j/ " i \ 32°S

40°S : H 40°S

48°SY . ; : ) H 48°SH _ - | prnshe st |
60°W 40°W 20°W 0° 20°E  60°W 40°W 20°W 0° 20°

32°S >/ § \ 32°S ] T/Hl el xR \
40°s | ‘ I a0°s | @ - e |
I I I : I
48°S ] . ; . | | 48°s]] | il A
60°W 40°W 20°W 0° 20°E  60°W 40°W 20°W 0° 20°

Cyclonic eddies - Subducted MW

Cyclonic eddies - Surface MW

Anticyclonic eddies - Surface MW

Anticyclonic eddies - Subducted MW

Out-of-eddy domain - Surface MW

Out-of-eddy domain - Subducted MW

400

350

- 300

- 250

- 200

- 150

£ 100

Thickness (m)



Heat flux of the South Atlantic subtropics

Total mean net heat flux for 2002-2009 (ERA5)
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Summary and future work

Validation by using both, CTD and Argo profiles, shows that the new algorithm to determine MLD
and MW thickness works well in the South Atlantic region. Soon later, it will be applied to the global
ocean.

This new algorithm is stricter than previous method to define mode water (a threshold of potential
vorticity) but more reliable.

The colocalization between mesoscale eddies from satellite detection and Argo profiles makes it
possible to evaluate the role of eddies in water subduction and transport.

In the South Atlantic subtropics, two regions noticeably stand out: one is associated with the
confluence between the Brazil Current and Malvina Current on the western side of the basin; the
other is in the Cape Basin, promoted by the intrusion of Indian Ocean waters through the Agulhas
Current leakage.

Anticyclonic eddies carry more mode water than their counterpart cyclones. Some mesoscale
eddies are not tractable from satellites, later will need more attention on this topic.



Thank you for your attention!



