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CONTEXT

Goals as presented in the white paper on «Mesoscale / sub-mesoscale dynamics in the
upper ocean» by Klein et al.

* Future improvements in our ability to model and predict accurately the ocean’s role

in the Earth’s climate system and the functioning and evolution of global ocean

ecosystems will depend importantly on new advances in understanding :

(1) Mesoscale variability and the associated lateral exchange processes (“eddy fluxes”)
and

(2) Submesoscale variability and the associated upper-ocean vertical exchange
processes (“vertical exchange”)

Note that these exchange processes are not independent,

and
they include a variety of potential mechanisms for the nonlinear transfer of energy
between different scales.

** A complete understanding of mesoscale variability and the associated eddy fluxes
also will not be possible without a simultaneous understanding of sub-mesoscale
dynamics.



CONTEXT

What do we know about such variability in salinity ?

Tangible progresses have been achieved with recent satellite observations (SMOS &
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CONTEXT

Contents lists available at ScienceDirect

What can we access with TSG data? 5
eep-Sea Research |

ELSEVIER journal homepage: www.elsevier.com/locate/dsri

The French contribution to the voluntary observing ships network of @c,ns,}m
sea surface salinity
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MAIN QUESTIONS

1/ What are the statistical and dynamical properties (as
well as their associated physical processes) of the small
g5 scale variability in SSS? (what are the limits of the
< SMOS mission?)

._ 2/ How uniform are stirring and mixing processes?
= (particularly in association with the topography)

" 3/ What aspects of stirring and mixing affect biological/
biogeochemical processes?
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From the large-scale and long term variability of SSS...

O’Kane et al., JGR 2016: Global view of the SSS variability resulting
from intrinsic, internal and coupled processes
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... to the small-scale variability of the SSS

ThermoSalinograph (TSG) data along a track across =
the Coral Sea, South-west Pacific
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And high-frequency variability: a case study at the Sabine bank
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Salinity (psu)

Courtesy of Caroline Sejeng (UCT) 20 25°E  30°E_ 35°E

Repeated sections of TSG in situ data require to replace
the SSS variability within the context of the large-scale
and mesoscale dynamics of the flow.
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One example of the impact of eddies stirring: a study case in the Coral Sea
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One example of the impact of eddies stirring /submesoscale structures
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(Reul et al. GRL 2014)

What is really seen by SMOS?
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MAIN QUESTIONS

1

1/ What are the statistical and dynamical properties (as
= ”,..'Eﬁ well as their associated physical processes) of the small

] Jl scale variability in SSS? (what are the limits of the SMOS
< mission?)

o R
- 3/ What aspects of stirring and mixing affect biological/
- biogeochemical processes?



® (Ganachaud et al., JGR 2014)
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Can we validate the small-scale variability in HR models?
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Stirring vs. Transport? what is the role of non linear eddies?

ROUSSELET ET AL.: IMPACTS OF MESOSCALE ACTIVITY IN THE CORAL SEA
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Another view of the surface horizontal thermohaline structure: spicy fronts

TSG transects are used to compute the horizontal temperature, salinity and
density fluctuations, as well as spiciness. Very contrasted regimes are
identified depending on the region, on the part of compensated/non-
compensated nature of the fronts and on the seasonal cycle of mixed layer.
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Kolodziejczyk, N., G. Reverdin, J. Boutin, and O. Hernandez (2015),
Observation of the surface horizontal thermohaline variability at
mesoscale to submesoscale in the north-eastern subtropical Atlantic

Ocean, J. Geophys. Res., 120, doi:10.1002/2014JC010455.
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MAIN QUESTIONS

1/ What are the statistical and dynamical properties (as

- well as their associated physical processes) of the small
scale variability in SSS? (what are the limits of the SMOS
mission?)

'. . 2/ How uniform are stirring and mixing processes?
(particularly in association with the topography)

; 3/ What aspects of stirring and mixing affect biological/
biogeochemical processes?



SSS as a pertinent tracer of biogeochemical provinces:
One example in the equatorial Pacific Ocean
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Relationship with chl-a is also pertinent at the eastern edge of the Warm Pool
(Maes et al., SOLA 2010)



Latitude

OUTPACE cruise (18 Feb-03 Apr 2015)
Southwest Pacific Ocean
T. Moutin and S. Bonnet (PIs)
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OSCAHR
Observing Submesoscale Coupling At High Resolution

Doglioli A. (PI) and MIO team
NW Mediterranean Sea cruise, 29 Oct to 6 Nov 2015
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Need to specify the role of salinity




CONCLUSIONS AND PERSPECTIVES

e QObservation of mesoscale ocean dynamics: eddies, turbulence, and lateral
fluxes are improving, but it remains necessary to understand the growth and
decay processes of the associated eddy structures that can also depend on
sub-mesoscale dynamics,

e The specific role of salinity (in part as a passive tracer and, in another part, as
a dynamical field) should be elucidated at global scales.
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Perspectives: Identification of the energy pathways involving sub-mesoscales
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