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AIMS

Describing spatial and seasonal distributions of frontal activity over the continental shelf in the Bay of Biscay, Investigating the wintertime mid-shelf fronts in vicinity of the river plumes, Exploring the physical dynamics and the existence of baroclinic instabilities in such fronts from a scale decomposition of the vertical buoyancy flux. 

Singularity Exponent (SE) A diagnostic for front detection:

A measure of the degree of regularity or irregularity of a function [START_REF] Yahia | Motion analysis in oceanographic satellite images using multiscale methods and the energy cascade[END_REF].

-SE → stronger frontal activity +SE → weak frontal activity Frontal pixel: -0.2 ≥ SE ≥ -0.6

Front occurence frequency: # of times frontal pixel # of times cloud free × 100 

Seasonal & spatial variabilities of frontal activity

-Previously well-known tidal fronts and internal tidal wave induced shelf break front during thermally stratified months.

Winter maximum over the shelf:

From mid-autumn to mid-spring, along a band between 30 -100 m isobaths, Density fronts at northward propagating river plumes confined along the coast, Sustained by the downwelling-favorable winds and surface cooling, Average cross-front gradient of 2 • C km -1 , Locally increased at the offshore edges of islands. 

FRONTAL ACTIVITY -NUMERICAL MODELLING

SCALE DECOMPOSITION

V = V + ( Ṽ -V) V + (V -Ṽ) V [ 5 

wb: Vertical buoyancy flux

-Available potential to kinetic energy conversion at density fronts, -Baroclinic instabilities in vicinity of the river plumes

CONCLUSIONS:

Plume fronts, driven by the increased fresh water input, wind stress, and air-sea fluxes, dominate the frontal activity over the shelf in winter, (sub)mesoscale component, w b , prevails in vicinity of these fronts, Instabilities occur at the plume fronts and at a succession of weaker fronts inside the plumes, Spatial variability of w b along the plumes: topography, tides, and atmospheric forcings are potential influences.
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 1 Figure 1 : MODIS SST and SE field on 27/01/2008.

Figure 2 :

 2 Figure 2 : Front occurrence frequency in spring, summer, autumn, and winter.

Figure 3 :

 3 Figure 3 : Monthly averaged front occurrence frequency in each of the regions defined. Error bars represent σ/n 1/2 centered around the average, σ = standard deviation, and n = number of independent images.

Figure 4 :

 4 Figure 4 : Modelled & observed SST and SST gradient on 05/03/2010.

Figure 5 :

 5 Figure 5 : Modelled sea surface salinity and density on 05/03/2010.

  ] V: very low-pass filtered, monthly average in time, Ṽ: medium low-pass filtered, weekly average & 8 × 5-point smoothed in space (∼ 10 km → shelf mesoscale), V : mesoscale component, V : (sub)mesoscale component.

Figure 6 :

 6 Figure 6 : Modelled vertical buoyancy flux, its mean, meso-, and (sub)mesoscale components on 05/03/2010.
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