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Abstract

In a rapidly evolving operational and research framework concerning the global energy resources, new frontiers have been set for the scientific community working on
environmental and renewable energy issues. In particular, new numerical techniques supporting the accurate estimation of renewable energy sources are highly emphasized.
In this framework, wave energy — the energy that can be captured from sea waves — provides an alternative option with critical advantages. In the present paper, recent
advances and some preliminary results obtained in two European projects will be discussed: Marina Platform and E-wave projects are focusing on the estimation of the wave
energy potential in North Atlantic coastline of Europe and in Eastern Mediterranean Sea, respectively. Special emphasis is given to the utilization of numerical atmospheric
and wave modeling systems able to accurately monitor the atmospheric and sea conditions in the area of interest. On the other hand, advanced statistical techniques are

utilized for the local adaptation of the results and the estimation of the spatial and temporal distribution of the wave energy potential.
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Abstract Ina rapidly evolving operational and research framework concerning the
global energy resources, new frontiers have been set for the scientific community
working on environmental and renewable energy issues. In particular, new numeri-
cal technigques supporting the accurate estimation of renewable energy sources are
highly emphasized. In this framework, wave energy — the energy that can be
captured from sea waves — provides an alternative option with critical advantages.
In the present paper, recent advances and some preliminary results obtained in two
European projects will be discussed: Marina Platform and E-wave projects are
focusing on the estimation of the wave energy potential in North Atlantic coastline
of Europe and in Eastern Mediterranean Sea, respectively. Special emphasis is
given to the utilization of numerical atmospheric and wave modeling systems able
to accurately monitor the atmospheric and sea conditions in the area of interest.
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On the other hand, advanced statistical techniques are utilized for the local adapta-
tion of the results and the estimation of the spatial and temporal distribution of the
wave energy potential.

1 Introduction

During the last decade most of the developed European and American countries
have set as a primary target the adaptation of novel policies and methodologies that
will lead to a substantial increase of the use of renewable resources for energy
production. The recent global economic crisis further strengthened this political
decision leading to a reduced dependence of oil products. Within this framework,
the exploitation of wave energy potential, that is the energy produced by the sea
waves, seems to be one of the most promising solutions especially for countries
with extended coastline like Greece and Cyprus.

Wave energy has some critical advantages compared to other renewable sources: it
is far more stable than wind power and, therefore, it is easier to be merged into the
general grid. Moreover, wave power can be produced even in the absence of local
winds by exploiting the swell component of the waves while ecological damages or
consequences appear negligible. Still, there are issues that should be taken into
consideration in order to ensure the successful exploitation of this type of “clean”
energy: The wave energy potential in the area of interest should be monitored in a
credible way and local activities that could be affected (fisheries, touristic companies,
marine structures, wildlife, hazards to navigation) must be taken into account.

In the present work, the main activities and results of two European projects
dealing with wave energy potential estimation are presented. The E-wave project,
coordinating by the Oceanography Centre of the University of Cyprus and the
MARINA project, in which the Atmospheric Modeling and Weather Foreacting
Group of the University of Athens is participating, focusing on the development and
application of novel methodologies for the accurate estimation of the wave energy
potential in the Mediterranean and the North Atlantic coastline of Europe. Towards
this target, state of the art numerical atmospheric and wave simulation systems are
utilized while novel statistical approaches are developed and exploited in order to
support the credible monitoring of the wave energy potential in the areas of interest.

The present work is organized as follows: In Sect. 2 the main directions and
components of the above mentioned projects are presented. The models and the
techniques employed are discussed in Sect. 3, while some first results that have
been reached are outlined in Sect. 4.

2 The Projects

The primary objectives and methodologies of the Marina and E-wave projects are
outlined in this section. Special emphasis is given to the components relevant with
the wave power estimation.
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