Geophysical Research Abstracts
Vol. 21, EGU2019-10417, 2019

EGU General Assembly 2019 EG U
© Author(s) 2019. CC Attribution 4.0 license.

Beach profile evolution under storm sequence forcing in large-scale
experiments

Sonja Eichentopf (1), Joep van der Zanden (2), Ivan Céaceres (3), Tom E. Baldock (4), Harshinie Karunarathna
(5), and José M. Alsina (3)

(1) Department of Civil and Environmental Engineering, Imperial College London, London, United Kingdom
(sonja.eichentopf16 @imperial.ac.uk), (2) Marine and Fluvial Systems Group, University of Twente, Enschede, Netherlands
(j.vanderzanden @utwente.nl), (3) Laboratori d’Enginyeria Maritima, Universitat Politecnica de Catalunya, Barcelona, Spain
(i.caceres @upc.edu, jose.alsina@upc.edu), (4) School of Civil Engineering, University of Queensland, Brisbane, Australia
(t.baldock@ug.edu.au), (5) Energy and Environment Research Group, College of Engineering, Swansea University, Swansea,
United Kingdom (h.u.karunarathna@swansea.ac.uk)

Large-scale experiments on beach profile evolution, performed within the HYDRALAB+ experiments ‘RESIST’,
will be presented providing new insights into the influence of storm sequencing on beach response. Three storm
sequences with the same cumulative wave power were generated; each sequence consisted of two high energy
(storm) wave conditions each of which was followed by a recovery stage. Beach profile measurements, observa-
tions of the wave breaking location and sediment bed samples are used to study the influence of storm sequences
on beach profile evolution, including the effect of storm chronology and beach recovery of different energy and
duration.

The beach profile is found to evolve towards an equilibrium state that is specific for each wave condition indicating
no cumulative effect of storm sequencing on beach erosion in the present experiments. This means that, despite
the same cumulative power of each sequence, the final beach configuration of each sequence is different and it
depends on the wave condition that was performed at the end of the sequence. Storm sequencing is, however, im-
portant for the rate of beach change: As the beach evolves towards equilibrium for each wave condition, the rate of
beach change varies for the same wave conditions but different initial beach profiles (different sequencing). This
means that the same wave condition can result in either beach erosion or recovery depending on if the beach is in
recovered or eroded condition compared to the equilibrium beach configuration for these wave conditions.

This contribution will present one of the first large-scale data sets comprising more than one high energy and sub-
sequent recovery stage in one sequence. We will discuss the influence of the storm chronology, beach equilibrium
configuration and recovery conditions on the beach profile evolution.



