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●The circulation is forced by three main factors:        
Northern Current – Mistral & Tramontane – Rhone

●The Northern Current (NC) acts as dynamical barrier 
between the Gulf of Lion (GoL) and the Mediterranean 
basin.

●Cross-shelf exchanges are affected by intrusions of the 
NC and (sub)mesoscale anticyclones in the western part 
of the basin.
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In the framework of the LATEX (Lagrangian Transport Experiment) project, the 
influence of these structures on horizontal transport and cross-shelf exchanges 
have been investigated using a multidisciplinary approach. 

Introduction : The Gulf of Lion (North-western Mediterranean)

Glider Observations
●The Latex10 experiment included a fleet of 3 gliders.
●Gliders are emerging as a suitable platform to 
investigate submesoscale structures and fronts.

●  They can provide high resolution quasi-synoptic 
vertical sections (CTD and optical sensors), and their 
sampling strategy can be adjusted in near-real time.

FUTURE PERSPECTIVES
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Ship-based Observations High-Resolution Numerical Simulations

Lyap02
Sept. 18-20, 2010

●LCSs are an important diagnostic to characterize horizontal advection of 
oceans flows as they identify preferential directions and transport barriers.

●LCSs were identified from AVISO velocities 
using Finite-Size Lyapunov Exponents (FSLE; 
d'Ovidio et al., 2004).

●Their accuracy was tested during the Latex10 
field experiment (Sept. 1-24, 2010). 

●An adaptive sampling strategy which combined 
satellite data, Lagrangian drifter releases and 
ship-based ADCP measurements allowed to 
localize in-situ LCSs (Nencioli et al., 2011).

●These evidenced some limitations of satellite 
derived LCSs over the continental shelf. 

●AVHRR SST supports the in-
situ detected LCSs.

●The structures were 
associated with a strong 
frontal region.

●They identified a coastal 
corridor along which colder 
coastal waters left the 
continental shelf.

●MODIS chlorophyll indicates 
important biogeochemical 
impact of these structures

●A transect through the same 
frontal structure was 
performed on Sept. 11, 2010.

●Ship-based SST is in good 
agreement with AVHRR data.

●ADCP velocities confirm the 
presence of an intense 
southward flow associated 
with the front. 

●The vertical section of velocity allows to retrieve the 
depth extent of the coastal corridor.

●A first estimate of the flux associated with the 
structure is ~0.35 Sv.

●More accurate estimates will require to filter the signal 
associated with the intense near-inertial oscillations

Lyap01 
Sept. 14-17, 2010

Sept. 20, 2010

●The temperature section from Sept. 10 to 14 evidences the vertical extent 
of the front and the depth of the tongue of colder water leaving the shelf.

Figures (and more info on gliders) from www.ego-network.org

●The numerical model Symphonie was used to obtain 
a high resolution simulation of the GoL for the years 
2001 to 2010 (Hu et al., 2009).

●Results from the simulation indicate that the western 
part of the GoL is often characterized by the presence 
of (sub)mesoscale anticyclones.

●Favorable conditions for their formation are strong 
and persistent North-western winds (Tramontane) and 
intense stratification (Hu et al. 2011).

●These structures have a 
strong influence on 
transport patterns in the 
western part of the GoL.

●Results from the 
numerical simulation 
will allow to investigate 
how (sub)mesoscale 
structures modulate 
cross-shelf exchanges in 
the GoL. 

Altimetry Derived Velocity Fields

●Due to limitations on their spatial and temporal resolution, current altimetry 
products can only provide limited information on submesocale processes.

●Furthermore, satellite products have shown limited accuracy in coastal regions.
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●Nonetheless, region- 
specific processing 
procedures for along 
track data can sensibly 
improve altimetry 
derived velocity fields.

●This can ultimately 
enhance the quality of 
the retrieved transport 
pattern information.
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●The Latex10 experiment confirmed the importance of LCSs for the analysis of 
horizontal transport in the coastal environment.

●Collected direct observations from  multiple platforms allowed to accurately 
reconstruct the frontal structure and estimate its impact on cross-shelf exchanges 
during Sept. 2010.

●Integration of in-situ observation with numerical simulation and satellite data 
will allow a more complete characterization of (sub)mesoscale processes in the 
western part of the GoL and their impact in regulating coastal transport.
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