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Context — Frontal accumulation of marine litter

Marine Litter
Type of Item Type of Material

O Woseos 212 I )
- Opportunity surveys (LIFE LEMA project, Active fishing for litter off i ‘;T'LE& e
Saint Jean de Luz in France) Tt

In 2018, we observed a big difference (x1074) in marine litter items A —
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- Most of the litter was from Sea-based sources PR
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Schematic of the physical processes that

Context — LAMARCA project T

AIM: Role of oceanic transport processes in
marine litter dispersion?

Special emphasis on coastal zones and in the range
of scales from 1 m to 10 km, where the vertical
motions by marine currents play a relevant role.

Littoral Continental Shelf Offshore PHYSICAL PROCESSES

/ microplastics (< Smm) + marine liter (> 5mm) ) MAR e —
v' ad-hoc observational surveys + very fine | [ BESEEE—E
numerical simulations - connectivity patterns E——— F _Langmui circulation
and structures of transport ' —_— |
I —— | River plumes and coastal fronts I
v’ surface, the water column and the seafloor E—— N e e e
L Transport by biology
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Context — LAMARCA project

SE Bay of Biscay

1 -BOBLIT
2 - MEDLIT

LAMARCA
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v'Two study areas

v Upcoming MEDLIT survey (Sept. 2023, Ibiza Channel)
* Hydrography & hydrodynamic samplig
* Surface and subsurface plastic sampling
e Surface drifters in aggregation structures
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v/ BOBLIT0.1 and 0.2 surveys in 2022 (SE Bay Biscay)| <—

BOBLIT 1.Xin 2024 + opportunity surveys BIOMAN & JUVENA

Rubio et al. LAgrangian transport of MARIne litter in

CoAstal waters of the Bay of Biscay




Context — LAMARCA project

SURVEY ARLA

SE Bay of Biscay
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1 -BOBLIT
2 - MEDLIT

BOBLIT 0.1 (APRIL 2022)
BOBLIT 0.2 (OCTOBER 2022)

v’ Test different options for frontal line Lagrangian
sampling : drifter clusters vs. drifters along
transects, drifters without and with (50cm) drogue

v" Insight on the main circulation and aggregation
patterns in the area

v' Multiplatform approach, combining drifters, in-situ
current measurements (ADCP and radar) & satellite
observations ( and models)
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Lagrangian experiments - Design
BOBLIT0.1Apr22__ _______ BOBLIT 0.2 Oct 22
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Lagrangian experiments - Trajectories
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Lagrangian experiments — Litter
BOBLIT 0.1 Apr 22 BOBLIT 0.2 Oct 22

| Visible litter
aggregations along
frontal lines

No aggregations or
frontal lines
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Lagrangian experiments — Litter
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Courtesy of Sergio Salata (AVS), A. Caballero & Y. Sagaminaga (AZTI)

-2.16 -2.155 -2.15 -2.145

LI:AMARnSf‘ ™ : () deAR m) F,fi'&{,‘,{#‘iﬁ?.’,‘s"f'éﬂ?"“ Rubio et al. LAgrangian transport of MARIne litter in
g L e = 2 EA LR AT ASLOAQUATIC SCIENCES MEETING 2023 CoAstal waters of the Bay of Biscay 9/15




Lagrangian experiments - ADCP

BOBLIT 0.1 Apr 22 BOBLIT 0.2 Oct 22

Current velocities along cross-shore transects
Backscatter showing Eastward mean flow
fish aggregations
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Lagrangian experiments - FSLE
BOBLIT 0.1 Apr 22 BOBLIT 0.2 Oct 22
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Lagrangian experiments - Dispersion
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Main conclusions

v Eastward transport is prevailing but with variability at different scales — importance of
submesoscale frontal zones — Which is the nature of these frontal zones?

v High frequency processes effect in Lagrangian (relative) statistics - complicated the
interpretation of figures - What is the effect of the high frequency on the dispersion?

v' Visible fronts, aggregation of litter (and biological) activity observed in BOBLIT0.1in a
downwelling situation with weaker eastward flow.

v Dispersion regimes are coherent with the presence of alongshore fronts as the ones observed
here — What are the lifetimes and implications of these fronts? What determines their charge in
marine litter or biological material?

LAMARCA 77, LA A Rubio et al. LAgrangian transport of MARIne litter in
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Future /ongoing work

 Upcoming MEDLIT and BOBLIT campaings
 Sloane Bertin’s Phd

Machine learning and data [Ele
analysis in oceanography

on ‘Ocean Dyna
8 to 12 May 2023 o

Improvement of a high-resolution oceanic circulation model using Optlmal Interpolatlon of |
Lagrangian drifters in the Southeast Bay of Biscay for assessing the turbulent dispersion
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BACKGROUND METHOD: OPTIMAL INTERPOLATION SR )

Despite a certain progress achieved recently in simulating the large-scale and mesoscale
variability of oceanic currents, reconstructing small scale features of circulation, particularly the
sub-mesoscale (from 1 to 10 km), remains challenging. Sub-mesoscale motions play a key role in
transport and dispersion of particulate matter at sea. In the Southeast Bay of Biscay, it has been

Linear combination of the weighted differences between the modeled and
observed velocities (Gandin, 1963):
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* Luigi Gifuni’s PhD (Univ. Parthenope, Napoli. E. Zambianchi) oA
3D Lagrangian simulations in the SE Bay of Biscay aaN
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