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SP Ocean : 4 regions of high variability Roussel
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Mesoscale activity and biogeochemaistry Rousscl
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Interest : The biogeochemical budgets can be strongly affected by horizontal
dynamics at mesoscale (~10-100 km) and submesoscale (1-10 km).
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Data & Methods Roussele
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In-situ data : SADCP, MVP, SVP
Altimetry : daily 2D horizontal maps of velocity field

Low Resolution
(AVISO, 74°)
LR

+AResolution

Geostrophy :
Coriolis effect = High Resolution
pressure gradient (CNES, 1/5°)
force HR
Provided by CLS
I High resolution + Ekman
Ekman = (CNES, 1/80)
component HRek

Provided by CLS

Characterization of mesoscale circulation

‘ Which one will best represent mesoscale context during OUTPACE cruise ?



Validation of altimetric product : Case study LDC Raussele
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Data & Methods : Lagrangian particle advection Rousselet
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Ariane : Lagrangian diagnostic tool — tracing water mass movements in the altimetric velocity field
[Blanke and Raynaud, 1997 ; Blanke et al., 1999]

— track origins (backward) and fate (forward) of water masses
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Data & Methods : Lagrangian particle advection Rousselet
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Ariane : Lagrangian diagnostic tool — tracing water mass movements in the altimetric velocity field
[Blanke and Raynaud, 1997 ; Blanke et al., 1999]

— track origins (backward) and fate (forward) of water masses
— Details of particle trajectories (qualitative)
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Data & Methods : Lagrangian particle advection Rousselet
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Ariane : Lagrangian diagnostic tool — tracing water mass movements in the altimetric velocity field .g
[Blanke and Raynaud, 1997 ; Blanke et al., 1999] w
=

— track origins (backward) and fate (forward) of water masses é’
— Details of particle trajectories (qualitative) [Rousselet et al, JGR (2016)] g
— 2D streamlines of the flow (quantitative) =
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Data & Methods : Lagrangian particle advection Rousselet
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Ariane : Lagrangian diagnostic tool — tracing water mass movements in the altimetric velocity field E

[Blanke and Raynaud, 1997 ; Blanke et al., 1999] w

=

— track origins (backward) and fate (forward) of water masses é’
— Details of particle trajectories (qualitative) [Rousselet et al, JGR (2016)] g
— 2D streamlines of the flow (quantitative) =
12°S g — QmJ

I ~ S

wn

. <D

18°S I E

e

S

24°s 8 I (@

) g 2

7 “:: =

30°S ' ;;,.“ ,‘ ( :,j’;_; N ~\ I CNG

T s =

RN w— ety g

e Jis e o 8

Pl

<

| -

@)

42°s I

— 7112



What do we learn about LDC ?

FATE:

— south-westward
— agreement with SVP

ORIGINS:

— south and west
— westward propagation
probably within eddies

168°W

Rousselet

Characterization of mesoscale circulation
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At large scale : effect of the wind ? —
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At large scale : effect of the wind ?

—— HR geostrophy & initial position
—— HRek ekman & initial position
4°S
8°s N
12°s|
16°SI o
| | *xx
20°S \ % % oo
X S
24°S > - {0
156°E 168°E 180°W 168°W 156°W

south-westward instead of north-westward propagation
consistent with left deviation from trade winds in HS
change water masses path

Trade winds

Rousselet
L.
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Where do surface water masses come from during OUTPACE ? Roussele
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Where do surface water masses come from during OUTPACE ?
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Where do surface water masses come from during OUTPACE ? Roussele
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Smaller scale differences : see A. DeVerneil's talk Thursday at 12:00 10/12
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Where do surface water masses come from during OUTPACE ? Roussele
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TO gO further co e Rousselet

L.

Lagrangian-Averaged Vorticity deviation method [Haller et al., 2015]
— detect coherent structure center and contour
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Vorticity on the 19th February 2015

« Lots of coherent structures that might transport water masses

« global westward propagation dominates, except in the band 180°W — 170°W

Characterization of mesoscale circulation
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Vorticity on the 19th February 2015

« Lots of coherent structures that might transport water masses

« global westward propagation dominates, except in the band 180°W — 170°W

Characterization of mesoscale circulation

These structures may be responsible of the transport of water masses and
strongly influenced the biological variability 11/12



COHClUSiOHS Rousselet
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Effect of the wind qualitatively change water
masses trajectories at the surface

Small differences in surface water mass
origins with a major influence of
equatorial (Northern) water masses (~80%

Lots of coherent structure that can transport 3
water masses westward but also eastward -
in the band 180-170°W

Characterization of mesoscale circulation

Differences of surface water masses will be mostly due to mesoscale
activity and circulation 12/12
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SHAI'TS VALXH
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Hovmuller of vorticity Rouselt
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Hovmuller of the vorticity at 19°S during OUTPACE (19 Feb-02 Apr 2015)



