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Abstract:

Fragments of Posidonia oceanica accumulate on beaches and can form structures
composed of seagrass and sediments of variable heights and extents, called banquettes.
Coastal video-monitoring tools were used on pocket beaches of the Cape Corse to
investigate the dynamics of these banquettes and evaluate their role against beach erosion.
On Pietracorbara beach and Meria beach, these banquette dynamics reflect those of
pocket beaches: beach and banquette rotations are monitored. On the three sites, the
dynamics of the banquette is thus controlled by wave direction and wave energy, i.e. when
a threshold of wave height is reached, the banquette is destroyed. On Ostriconi beach, the
P. oceanica litter is moved back and forth from the water to the shore by waves through
rip current channels. The banquette is thus building on specific areas of the beach
corresponding to the exit of the channels.

P. oceanica litter has a protective role when ashore (buffer between the beach sediments
and the wave impact) and in the water also (modification of wave breaking). Further
measurements would be needed to confirm these results and to analyze them with respect
to local hydrodynamics. These first results can still provide useful insights on the
phenomena and further information to local administrators for beach management.
Keywords:
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1. Introduction

Posidonia oceanica is a marine phanerogam endemic of the Mediterranean which extent
in large meadows from 0 to -45 m water depth (BOUDOURESQUE et al., 2009;
PERGENT et al., 2012). Fragments of P. oceanica accumulates on beaches and can form
structures composed of seagrass and sediments of variable heights and extents called
banquettes (SIMEONE & DE FALCO, 2013). Previous studies described these deposits
(MATEO et al., 2003), their morphology and composition (DE FALCO et al., 2008) and
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the role of their removal on beaches (SIMEONE & DE FALCO, 2012). More recently,
the POSEMED project analysed the perception of the presence of banquettes on the shore
and possible management strategies (MOSSONE et al. 2019). Except for one study
(GOMEZ-PUJOL et al., 2013), the dynamics of banquettes have not been investigated
even though they are generally recognized to protect beaches against erosion. Nowadays,
the use of video monitoring is very appealing for the understanding of coastal dynamics
(HOLLAND & HOLMAN, 1997; BALOUIN et al., 2004; ALMAR et al., 2009;
VALENTINI et al., 2017) and coastal vegetation dynamics (VALENTINI & BALOUIN,
2020). These methods were used on pocket beaches of the Cape Corse to investigate the
dynamics of P. oceanica banquettes and evaluate their role against beach erosion. This
communication aims to present the results of this study and to analyse them in regards of
banquette management.

2. Material and methods

2.1 Study site
Cameras were implemented above three pockets beaches of the Cape Corse (northern part

of Corsica, figure 1, a.): Ostriconi beach, located on the West coast, exposed NNW, 750
m long and 30 m large, composed of fine to medium sand, stable on the historical period;
Pietracorba beach, located on the East coast, exposed E, 550 m long and 20 to 30 m large,
composed of fine to medium sand, in erosion on the historical period; Meria beach, 15
km North of Pietracorbara, exposed ESE, 230 m long and less than 20 m large, composed
of medium to coarse sand, in erosion on the historical period (BALOUIN & BELON,
2014). These three sites are affected by P. oceanica banquettes in winter.

2.2 Material and methods
The low-cost SolarCam systems® (https://www.solarcam.fr/) were installed considering

several implementation parameters: distance to the beach (acceptable resolution),height
above the water (transposition into an orthonormal coordinate system), direction (sun
reflection), stability and safety of the camera. They recorded discontinuously from March
2016 to May 2017 (Ostriconi: 17/03-09-06/2017; Pietracorbara: 11/02-08/08/2016,
30/01-14/03/2017; Meria: 19/01-13/12/2017) at a rate of one frame per minute to one
frame every ten minutes. The images were processed using Matlab® tools developed for
coastal monitoring (VALENTINI et al., 2019).
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Figure 1. a. Location of the three study sites and b. location of the transects studied at
Pietracorbara beach.

The images were rectified (transposed into an orthonormal coordinate system) and
georeferenced using ground control points previously measured with a DGPS Trimble®
R6. Shorelines were extracted using the blue/red ratio at different dates (ALMAR et al.,
2009; BRYAN et al., 2013) and compared with DSAS®. Reliability of these shorelines
was evaluated from comparison with concomitant DGPS measurements (table 1).

Table 1. Range of metric gaps in positioning between the DGPS-measured shorelines and
the shoreline extracted from the images.

Sites Minimum Mean Maximum
Pietracorba <1 1.75 4.25
Meria 1 4 8
Ostriconi <1 5 16

In the absence of local measurements, Hs, Tp and wave direction at the sites were
extracted from the WAM model (THE WAMDI GROUP, 1988). The gaps between the
model and the measurements at the Candhis buoys (Alistro and La Revellata) are higher
on the East coast than on the West coast of Corsica. Moreover, the values extracted at the
study sites are calculated on cells from a large mesh; the gaps at the coast can be high.
For these reasons, only trends will be considered. Timestacks along chosen beach transect
were built and compared to these hydrodynamic conditions.

3. Results and discussion
3.1 Beach and banguette rotation

Over the survey period, 21 events with Hs>1.5m were monitored. Three events and their
consequences on the banquette at Pietracorbara beach are shown in figure 2.
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Pietracorbara, 04-07/03/2016
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Figure 2. a. b. e. and f. Temporal evolution of pixel intensity profile of N transect and S
transect (figure 1, b.). The white dotted lines show the shoreline, the darkest areas
represent the banquettes. c. and g. wave height and energy; d. and h. wave direction at
Pietracorba beach over the two periods compared (upper line: 04-07/03/2016 and
bottom line: 11-15/03/2016).
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N waves were recorded (maximum Hs=1.8 m, figure 2, c.) quickly followed by S waves
(maximum Hs=3m, figure 2, c.). Few days later, N waves propagated in the area
(maximum Hs=1.7 m, figure 2, g.). During the S wave event, a shoreline retreat was
observed in the southern part of the beach while the shoreline was moving seaward in its
central and northern parts (figure 3, a.). During the N wave events, a shoreline retreat was
monitored in the northern part of the beach while an advance occurred in its central and
southern parts (figure 3, b.). These patterns highlight a beach rotation controlled by wave
direction. The banquette evolution follows a similar pattern. On the N transect, the
banquette tend to reduce under the impact of N wave and to increase during the S wave
event (figure 2.a., e.); the opposite is observed over the S transect (figure 2.b., f).
Moreover, the banquette is destroyed on S transect (figure 2, b., the 06/03/2016),
suggesting beach washing and banquette removal when a threshold in wave height is
reached (S waves reaching Hs=3 m in this case). This dynamics of banquette rotation and
deposition/removal when the threshold of wave height is overtopped were monitored
during other events on this site and on Meria beach.
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Pietracorba, 11-15/03/2016
Figure 3. Shoreline evolution over the two periods compared (a.04-07/03/2016 and
b.11-15/03/2016) at Pietracorbara beach.

While we observed a rotation of the banquette driven by wave direction under low wave
energy conditions, GOMEZ-PUJOL et al. (2013) observed a destruction of the banquette
under similar conditions but in larger scale semi-enclosed beaches (roughly 2 km long).
An investigation of destruction parameters under low wave energy conditions seems to
be needed, especially in regards of the beach opening index.
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3.2 P. oceanica litter dynamics

A threshold of banquette destruction also exists at Ostriconi beach but the banquette
dynamics are different. A video computed from pictures taken between the 04/07/2016
and the 08/08/2016 shows that P.oceanica fragments were transported by waves from the
offshore to the beach in massive influx. The litter goes back to the offshore area through

rip currents depending on wave conditions, and particularly on wave-induced tri-
dimensional circulation cells.

3.3 Protective role of the banquettes for the beach

At Pietracorbara beach and Meria beach, waves were breaking in the surf zone (figure 4,
white zones along the shore). Concomitantly, if litter was floating in the water, waves did
not break (figure 4, dark areas marked by black stars (*)). These results indicate that
floating litter tends to modify water viscosity and, consequently, wave breaking.
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Figure 4. Rectified pictures of Pietracorbara beach taken on the 10/02/2017 (left) and
Meria beach taken on the 23/04/2017 (right) before (up) and after (bottom) processing.

In addition, the presence of the banquette on the shore protects from erosion. The beach
is protected until the threshold of wave height causing the banquette removal is reached.
The destruction of the banquette in turn depends on its own characteristics (structure,
compression, height, extent). The protective role of a banquette thus depends on the
maximum wave height, the characteristics of the banquette and the duration of the event.

4. Conclusion

The measurements carried out on these three pocket beaches have shown the protective
role of the P. oceanica litter in the water (modification of wave breaking) and ashore
(buffer role of the banquette). The present results have also highlighted the banquette
dynamics (banquette rotation, exchanges with the offshore, wave height threshold causing
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the banquette destruction). Further measurements would be needed to confirm these
results and further analyze local hydrodynamics’ interactions.

These first results can still provide useful inputs to local administrators for beach
management. However, MOSSONE et al. (2019) have shown that (1) 41% of the users
have a negative perceptions of a beach covered of P. oceanica fragments and that (2)
beach management policies are influenced by these negative opinions despite the interest
of keeping the banquettes for beach protection. A reinforced and permanent work of
sensitization is needed towards local and foreign beach users to convince them of the
interest of a natural beach, possibly covered of P. oceanica fragments.
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