
Accepted Manuscript

Short- and medium-term response to storms on three
Mediterranean coarse-grained beaches

Edoardo Grottoli, Duccio Bertoni, Paolo Ciavola

PII: S0169-555X(17)30315-X
DOI: doi: 10.1016/j.geomorph.2017.08.007
Reference: GEOMOR 6102

To appear in: Geomorphology

Received date: 28 February 2017
Revised date: 4 August 2017
Accepted date: 5 August 2017

Please cite this article as: Edoardo Grottoli, Duccio Bertoni, Paolo Ciavola , Short-
and medium-term response to storms on three Mediterranean coarse-grained beaches,
Geomorphology (2017), doi: 10.1016/j.geomorph.2017.08.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.geomorph.2017.08.007
http://dx.doi.org/10.1016/j.geomorph.2017.08.007


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Short- and medium-term response to storms on three Mediterranean coarse-grained beaches. 

 

Edoardo Grottolia*, Duccio Bertonib, Paolo Ciavolaa 

a Department of Physics and Earth Sciences, University of Ferrara, Ferrara, Italy 

b Department of Earth Sciences, University of Pisa, Pisa, Italy 

*Corresponding author 

 

Abstract 

The storm response of three Italian coarse-grained beaches was investigated to better understand the 

morphodynamics of coarse-clastic beaches in a microtidal context. Two of the studied sites are located on the 

eastern side of the country (Portonovo and Sirolo) and the third one (Marina di Pisa) is on the western side. 

Portonovo and Sirolo are mixed sand and gravel beaches where the storms approach from two main 

directions, SE and NE. Marina di Pisa is a coarse-grained, gravel-dominated beach, exposed to storms driven 

by SW winds. Gravel nourishments were undertaken in recent years on the three sites. Beach topography 

was monitored measuring the same network of cross sections at a monthly (i.e. short-term) to seasonal 

frequency (i.e. medium-term). Geomorphic changes were examined before and after storm occurrences by 

means of profile analyses and shoreline position evaluations. The beach orientation and the influence of hard 

structures are the main factors controlling the transport and accumulation of significant amount of sediments 

and the consequent high variability of beach morphology over the medium-term. For Marina di Pisa, storms 

tend to accumulate material towards the upper part of the beach with no shoreline rotation and no chance to 

recover the initial configuration. Sirolo and Portonovo showed a similar behaviour that is more typical of 

pocket beaches. Both beaches show shoreline rotation after storms in a clockwise or counter-clockwise 

direction according to the incoming wave direction. The wider and longer beach at Sirolo allows the 

accumulation of a thin layer of sediment during storms, rather than at Portonovo where, given its longshore 

and landward boundaries, the beach material tends to accumulate in greater thickness. After storms, Sirolo 
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