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6-Block detachment from the cliff

Lessons from local evolution at edgdes
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Lessons from local evolution of marly surface edges
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2-Material:
Photos of the cliff from the platform
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Rationale

The way sea cliffs erode and collapse has been
mainly at sites with horizontal bedding conditions
(e.g., Rosser et al. 2013). Here we study a cliff
constituted by a 45°-dipping sedimentary layers
(Socoa, SW France).

The Socoa cliff has been monitored for 6 years by
photographic campaigns carried out on foot from
the intertidal platform.

The 3D point clouds of the cliff are calculated using
SfM and change is calculated by differencing the
point clouds.

The analysis of the difference point clouds allows to
investigate the global evolution of the cliff, as well
as the modes of evolution. Cavities are generally
the most active areas, eroding by block detachment
at the edges.
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3-Photogrammetry

Difference clouds
Difference clouds calculated with M3C2
(Lague et al. 2013)
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4-Differences at site scale
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Average cliff retreat in Socoa: between 3 mm/a

a n d 11 m m/a (n Ot S h OWnI 3 D CO m p a ri SO n fro m Initiation of unstability Lateral developpement of cavity around Cavity erosion reaches cliff top A big rare rockfall event occurs.

initial nucleus by block detachement at edges Cliff top retreat dramatically. Lateral erosion keep going.

point clouds computed from 1954 and 2008 aerial i
phOtOg raphS) ; . “ . » J“‘““ " J f “Big rare rockfall

event

Model of evolution in Socoa:

1- instability nucleation at the bottom of the cliff,
preferentially where a fault outcrops

2- growth, both laterally, upwards, and in depth

3- crisis, the cliff in between cavities may collapse during
crisis events.

Important: the average cliff retreat rate is similar at the
cavities and in between; crisis recurrence is ~100 a

Further reading Abadie, S., Butel, R., Dupuis, H., and Briere, C., 2005, https://doi.org/10.1016/].isprsjprs.2013.04.009
Prémaillon, M., 2018, Hiérarchisation des facteurs Parém.etres statistiques de la houlg au large de la c6te sud- Rosser, N.J., Bralrlm, (VI Petlgy, D.N., le, M.,.and Norman,
Jr ) ALs . aquitaine: Comptes Rendus Geoscience, v. 337, p. 769-776, E.C., 2013, Coastline retreat via progressive failure of rocky
d‘érosion des fala"ses cGtieres du site au globe [PhD doi:10.1016/j.crte.2005.03.012. coastal cliffs: Geology, v. 41, p. 939-942,

Thesis]: Université de Toulouse. Lague, D., Brodu, N., Leroux, J., 2013. Accurate 3D doi:10.1130/G34371.1.
https://hal.archives-ouvertes.fr/tel-02414918v1 comparison of complex topography with terrestrial laser

scanner: Application to the Rangitikei canyon (N-Z). ISPRS
Journal of Photogrammetry and Remote Sensing 82, 10—-26.
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