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1. Introduction

Currently in the energy sector there is an increpsnterest in renewable energy sources and,
within this context, the possibilities of producimmergy from the waves in the sea is also
emerging. The quantification of the availabilitysafch an energy form is the first step to take and
constitutes a fundamental element at the baseudfiest into the practicalities inherent in its
conversion to usable forms through the so-calledCWBNave Energy Converter technologies
(Falcdo, 2010). On a European level, important rdmutions have been supplied in this sector
such as Pontes et al. (1996), but the Mediterrahaarstill only received little attention (Cavaleri
2005, Vicinanza et al., 2011). This study add$toknowledge of the availability of energy from
the Mediterranean Sea. In addition to the analgseserning the availability of energy from the
wave motion offshore in the North-Western Meditegan Sea, a procedure has been developed
based on a numerical simulation for the detailealyesis of coastal areas with a serviceable depth
of less than 100m which can be useful in the idieation of eventual focus zones.

2. Objective

In this work an estimation of the availability ohet wave power in the North-Western
Mediterranean Sea and a propagation to coastaee #elected areas were carried out.

3. M ethodology

The analyses of this paper are based on wave datiagafrom numerical simulation models for
wave generation coupled with atmospheric modele Whve data were provided by IFREMER
(French Research Institute for Exploration of tlea)3hat has developed a pre-operational system,
called PREVIMER, aiming to provide short-term faaets (0 — 6 days) concerning the coastal
environment along the French coastlines bordetregEnglish Channel, the Atlantic Ocean and
the Mediterranean Sea. The PREVIMER wave forecastsalculated by SHOM using the
WaveWatch 11l (WW3) numerical code, with a thircder accuracy propagation scheme in space
and time, forced by ECMWF meteorological data foge scale, provided by Météo-France. The
model results are provided in the NetCDF forma8 dtour intervals and the variables are, for
example, significant wave height, wave energy pgkrimean wave direction. The WW3
PREVIMER model that covers the NW Mediterranean, §ean 1° W to 11° E of longitude and
from 40° N to 45° N of latitude, with a resolutioh4 km, is called, until the 24 November 2010,
MENOR-4000M, and after the 25 November 2010, MENZNRN. The analyzed data-set covers
a period of 2 years and 9 months, from 2 July 20081 March 2012.

The formula used to compute the monthly and yeaid#an wave power, in the case of irregular
waves propagating in deep waters, is reported.ifflgq
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mean spectral wave period or energetic period.

Although the offshore wave energy potential is kndwom the offshore analysis, the processes
affecting the waves as they propagate towardseheshore can modify the wave energy potential,
leading to reductions or, sometimes, local enharoésndue to focusing mechanisms. To quantify
these processes, and then select the most enelgetitions, numerical simulations were
performed to propagate the power time series fr@mpdater into the nearshore area of the
selected test sites.

The numerical simulations were carried out by MIRE-Spectral Wave (MIKE 21 SW) of the
DHI Institute. The SW is a third generation spdatriad-wave model based on unstructured mesh
that allows the simulation of the following phydiphenomena: non-linear wave-wave interaction,
dissipation due to white-capping, dissipation daebbttom friction, dissipation due to depth-
induced wave breaking, refraction and shoalingtdugepth variations.

The model is used with the fully spectral formwati based on the wave action conservation
equation, where the directional-frequency waveoactpectrum is the dependent variable and with
the quasi-stationary mode, where the time is remh@gean independent variable and a steady state
solution is calculated at each time step.

As offshore boundary conditions the values of wheght, peak period, average direction and
spreading factor, of the points extracted by theN@R-4000M PREVIMER model on a depth of
100m, were used.

This methodology was applied to the stretch of tbasveen La Spezia and Piombino, in Tuscany,
between Monaco and Imperia, in Liguria, and betw&timtino and Alghero, in Sardinia.
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