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BACKGROUND

The southeastern Bay of Biscay has been described as "dead end" for floating marine litter. Marine litter accumulation along
linear streaks, observed in this area, appears to be a recurrent process. Enhancing our understanding of small-scale processes
behind these aggregations 1s essential to better quantify and to help mitigate marine litter pollution. An optimization method
was developed and applied to HF radar surface velocity measurements, using the data from two 3-day long in-situ surveys,
conducted in April and October 2022. Surface current fields and drifter velocities were optimally interpolated in space and
time. Adopting a Lagrangian point of view, Finite Size Lyapunov Exponents (FSLE) were used to identify Lagrangian
Coherent Structures in the study area, highlighting the location of coastal Current Convergence Structures (CCS). CCS,
representing converging Lagrangian trajectories, are structures where larger concentration of marine litter 1s likely to occur.

Bay of Biscay

- Iberian Poleward Current creating
anticyclonic eddies

- Dynamics affected by geostrophic
current, winds, inertial oscillation
(~18 hours period), and tides

- Freshwater inputs from French and
Spanish rivers.

METHODS: OPTIMAL INTERPOLATION

Improvement of 2dVar fields (hereinafter 2dVar-opt) by the linear combination of the weighted
differences between the 2dVar and observed velocities from drifters (Gandin, 1963; Sentchev and
Yaremchuk, 2015):

Observations

- Surveyl (S1): 13 surface drifters (z~1 m)

- Survey2 (S2): 9 surface drifters (z~1 m)
— 40 hours observations, 15 min temporal
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- Gap-filled surface currents from euskoos
HFR (https://info.euskoos.eus/en/) using:
— OMA fields (Kaplan and Lekien, 2007)

Space-time resolution: Skm -1h

— 2dVar fields (Yaremchuk and Sentchev, 2009) Up s u;'k » Uor
Space-time resolution: 2.5km -1h H;

covariances

U and V velocities from 3-D NEMO model in Iberia-
Biscay-Ireland (IBI).

Space-time resolution: ~3.5 km - 15 min

Satellite data

Sentinel-3 OLCI Chl-a concentration estimation
Space-time resolution: 300 m - 1 day

METHODS: LAGRANGIAN ERROR & FSLE

Lagrangian error index — L index (Ruiz et al., 2022): :
ghang (Ruiz et al., ) FSLE (Hernandez-Carrasco et al., 2011; LaCasce, 2008) estimated as the

B = (um (x, um(x',t"))

Rij = (uju;)

2dVar’s space-time covariance matrix

Drifter observations’ space-time covariance matrix
2dVar, observed (drifter) and optimized velocities

Projection operator

K-Means clustering method (Solabarrieta et al., 2015) using velocities from 2dVar for extraction of
ensemble members required for the covariance matrix calculation:
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CONCLUSIONS

* Coastal dynamics in the southeastern Bay of Biscay 1s complex, with small-scale structures that efficiently aggregate passive particles and tracers at short time scales.

The effectiveness of Optimal Interpolation for drifter and HF radar data fusion 1s demonstrated, highlighting its potential both in research and operational identification of CCS.
* FSLE are valuable for studying CCS, however their effectiveness 1s highly reliant on the underlying Eulerian fields.

* Backward-in-time FSLE ridgelines applied to optimized fields locate CCS parallel to the coast, showing a good agreement with spatial distribution of Chl-a and presence of river plumes.
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