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Parcours > 35 campagnes en mer
(de nombreuses « cotieres »)
RedTide, CMO, MOOGLI, SARHYGOL,

BISSECOTE, LATEX -07, -08, -09 et -10...
ENSTA
Environnement Marin + formation embarquée avec étudiants

Campagnes PHYBIO depuis 2001

Etats-Unis + Projets OUTPACE,
Scripps SIO, La Jolla (Master) Coconet, OSCAHR,
NOAA, Washington, DC (SeaGrant Fellow) g%s?vv\yg'-rr’ PEACETIME,
USC, Los Angeles (PhD)

OSU, Oregon (Post-doc)

DOE, Olympia — Seattle, Washington (PO)

Marseille (Enseignant-Chercheur) Co-Responsable
AMU — Aix Marseille Université Oceanographie Physique

et Biogéochimique (OPB)
Master d'Océanographie

MIO - Mediterranean Institute of Oceanography




~1000-10000
km

~100-100(
km

Processus physiques
et impacts sur la biogéochimie



MIO

Mediterranean Institute of Oceanography
Marseille

quelques thématiques :

Etude de courant de pente (ex « Courant Nord » Med. occidentale
passant en Mer Ligure/Provence/Languedoc-Roussillon/Catalan)

Circulation dans le Golfe du Lion (moyennes a fines échelles ;
Finite Size Lyapunov Exponent FSLE)

*Mécanismes de formation des tourbillons
«Connectivité entre Aires Marines Protégées (théorie des graphes)
Effets d’ile et conséquences sur la biogéochimie

*Trajectoires de flotteurs lagrangiens et ondes d'instabilité tropicales



Theses anciens étudiant(e)s OPB

* Louise Rousselet 2015- (déja 1 JGR)
« Marion Kersalé 2011-14
« Zlyuan Hu 2008-2011
 Julie Gatti 2002-2006
+ Thésards (autres origines):
* Hirohiti Raapoto 2014-
 Andrea Costa 2013-17
+ M2 2017 :  Simon Barbot



OUTPACE (Oligotrophy to UlTra-

oligotrophy PACific Experiment)
Pls : T. Moutin, S. Bonnet

Main objective : to estimation production and fate of the organic
matter (especially production sustained by di-nitrogen fixation)
in 3 contrasting oligotrophic environments.

0

05 March — mid

Pacific Ocean April 2015

160°E

Lagrangian adaptative strategy, floats and MVP

L. Bellomo, A. Doglioli, F. d'Ovidio, C. Maes, F. Nencioli,
A. Petrenko, G. Rougier and the OUTPACE team



Mer de Corail — Lien entre Jet Nord Vanuatu et Jet Nord Calédonien via tourbillons
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[Rousselet et al, JGR 2016] + [Rousselet et al, JGR 2017 sur OUTPACE]



OUTPACE (T. Moutin et S. Bonnet) & THOT (E. Martinez) projects ;
BGC-Argo floats (A. Petrenko) since 2015
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A single Rossby wave, superimposed to the background current,
can explain both trajectories

[S. Barbot et al., 2017]
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@ Middle of eddy's life

LATEX (Pls A.Petrenko et F. Diaz)
LAgrangian Transport EXperiment

~——

Wind-
induced
upwelling &
bloom:
HN,HP

Wind-
induced
bloom

Transport of

N wind-induced

bloom

Eddy-
induced
upwelling:
HN,LP

Eddy-
induced
upwelling :
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Potential

interaction with
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@ End of eddy's life

Transport
of wind-
induced

bloom

(High Phy)

Eddy core :
LN,LPHZ
(trapping)

Merging of
blooms

Transport:
LP, HZ

\ Transport :
Z (surface)
)

MicroP (at depth
4°E

Physical and Coupled physics-biogeochemistry modeling
+ 3 cruises 2008, 2009 and a big cruise (2RVs) in 2010

[A. Petrenko et al., 2017]



LATEX (Pls A.Petrenko et F. Diaz)
LAgrangian Transport EXperiment

43°N
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u Latex08 & 09 cruises : anticyclonic eddies
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[Hu et al., JMS, 2011]

3ol

eddy
+transient
structure
+Catalan
eddy

:aé”[!l_E
Longitude S o
L M
- ._"_L I __1

Longitude

[Kersale et al., JGR, 2013]



LATEX (Pls A.Petrenko et F. Diaz)
LAgrangian Transport EXperiment

. 3D Circulation Model

Two eddy generation processes

—-0.06

-0.08

41EN al:IE 20" an } 40E2U' ay al:IE 200 Y _dGEEU Ay SI:IE 200 &0 _d-ﬂEml arr SEIEELI an -4-:-E 20 40
Longtitude Longtituce Longtitude Longtitude

anticyclonic circulation + NC meander
[ Kersale et al., JGR, 2013;



Latex10 cruise (1-24 septembre 2010)

In-situ quasi real-time (with F. d'Ovidio) detection

LYAP(UNOV) 1

of Lagrangian Coherent Structures

Altimetry LCS

In situ LCS
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+ 2 other ones : LYAP 2 and LYAP 3

[Nencioli et al, GRL, 2011]




5 Island effect

NukuHiva

. Hiva Oa

Objectives :
Dynamics of island wakes

Impacts on biogeochemistry
Wake eddies

223

Scales : PP it | R | e
Regional e ———E—— | ==
to (sub)mesoscale, | - | - .. - = 1. . R
Climatological B R | -
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s e oo . Champs de vorticite de la grille fille a 1/45°
Champs de vorticité de la grille mere a 1/15 (D02MO01Y06)
(DO2M01Y06)

PhD thesis of Hirohiti Raapoto
+ [Raapoto et al., JGR in rev ; Raapoto et al., 2 to be submitted]



Mediterranean Institute
of Oceanography

a ballistic equations
system

Instructions for the bridge
(direction and speed)
and graphical interface

1
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OSCAHR (Med Nord occidentale novembre 2015)

PEACETIME (Méditerranée Mai 2017)

BIOSWOT (2018 ; préparation altimétrie SWOT 2020)
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de Verneil A, Rousselet, L., Doglioli, A M_, Petrenko, A_A., Moutin, T. (in review). The Fate of a Southwest Pacific Bloom: Gauging the impact of sub ale vs. ale circulation on biological gradients in the subtropics.

Biogeosciences Discuss., doi:10.5194/bg-2017-84.

Costa, A, Doglioli, A.M., Marsaleix, P., Petrenko A.A. (submitted after revision). Comparison of in situ microstructure measurements to different turbulence closure schemes in a 3-D numerical ocean circulation model. Ocean
Model. z=e pregrint

Costa, A, Petrenko, A A., Guizien, K Doglioli, A M. (submitted after minor revision). On the Calculation of Betweenness Centrality in Marine Connectivity Studies Using Transfer Probabilities. PLoS ONE.

Cyr, F., Tedetti, M, Besson, F., Beguery, L, Doglioli, A M_, Petrenko, A., Goutx, M. (2017). A new glider-compatible optical sensor for dissolved organic matter measurements: test case_from the NW Mediterranean Sea. Front. Mar.
Sci, 4:89, do1:10.3389/fmars 2017.00089.

Petrenko, A_A., Doglioli, A M_, Nencioh, F. Kersalé, M, Hu, Z_, d'Ovidio, E. (2017). A review of the LATEX project: mesoscale to submesoscale processes in a coastal environment. Ocean Diynam_, doi: 10.1007/510236-017-1040-9.
see preprint. The final publication 1s available at Springer via http://dx doi.org/10.1007/s10236-017-1040-9

Costa, A, Petrenko, A A.. Guizien, K . Doglioli, A M. (minor revision). On the Calculation of Betweenness Centrality in Marine Cormectivity Studies Using Transfer Probabilities. PLoS ONE. ze= prerint

Rousselet, L_, Doglioli, A M . Maes, C., Blanke, B_, Petrenko, A.A. (2016). Impacts of mesoscale activity on the water masses and circulation in the Coral Sea. J. Geophys. Res. Oceans, 121, 7277-7289, do1:10.1002/2016JC011861.

see preprint

Nenciols, F., Petrenko, A.A., Doglioli, A M. (2016). Diagnosing cross-shelf transport along an ocean front: an observational case study in the Gulf of Lion. J. Geophys. Res. Oceans, 121, 7218-7243_ do1:10.1002/2016JC011908. ===

Barrier, N, Petrenko, AA., Ourmiéres, Y. (2016). Intrusions of the Northern Mediterranean Curvent on the eastern Gulf of Lion: insights from in-situ observations and high resolution numerical modelling. Ocean Dynamics, 1-15.
10.1007/s10236-016-0921-7, see preprint

Kersalé, K, Petrenko, A.A_ Doglioli, A M, Nencioli, F., Bouffard, J, Blain, S., Diaz, F., Labasque, T.. Quéguiner, B., Dekeyser, . (2016), Diffusivity coefficients from the dynamics of a SF6 patch in a coastal environment. J. Marine
Syst., 2. 153, 42-54, doi:10.1016/j.jmarsys.2015.09.003 zc= preprint,
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