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The ORECCA (Offshore Renewable Energy
Conversion Platforms – Coordination Action)
Project, with a duration of 18 months, ended in
August 2011. The goals of the ORECCA project
were to create a framework for knowledge sharing
and to develop a roadmap for research activities in
the context of offshore renewable energy platforms.
Within the ORECCA Project, the scope of the
offshore renewable energy sector was confined to
offshore wind, wave energy and tidal stream.
The total marine area considered was very wide:
from the Azores to the Black Sea and from Iceland
to the Canary islands. It was divided into three
target areas: Mediterranean and Black Sea, Atlantic
Ocean, North and Baltic Sea. The information about
the offshore renewable resources, the bathymetry,
the EEZ (Exclusive Economic Zones), the distance
from shore, the MPA (Marine Protected Areas), the
ports and the offshore renewable plants in all the
European waters was collected and elaborated in a
GIS (Geographical Information System), and then
used
for
developing
qualitative-quantitative
scenarios for single resources and for the combined
resources, too. The main results are presented in
this paper. After the end of the project, a WebGIS
application, sponsored by RSE, was also developed
in order to make the spatial data and the obtained
results directly available for all interested people.
The main contents and functionalities of this
application are also presented herein.

1. Offshore
Europe

Renewable

Resources

in

The ORECCA project dealt mainly with offshore
renewable resources in Europe and their potential
combined use [1]. In the offshore renewable energy
sector, installation and operation costs are still very
high. The combined deployment of different offshore
renewable sources for energy production can optimise
the use of infrastructures such as ports and grid
connections and can improve the quality of produced
power. Moreover, the combined use of the same marine
area
can reduce the possible conflicts with
“traditional” uses of the sea such as fishery and
navigation [2].
In order to create a framework for knowledge
sharing and to address possible scenarios of
development and deployment of this sector, the first
step was the gathering of existing information.
Gathered information not only concerned offshore
resources (wind statistics, wave spectra, ocean currents,
temperatures…), but also bathymetry, seabed
morphology and geology, existing and planned use,
marine spatial planning, existing and planned
renewable energy plants, environmental conditions
(marine life, habitats, ecosystems), other competing
uses such as navigation routes, and the regulatory,
financial and legislative framework.
All European marine areas within the EEZ were
considered and information was collected at different
scales (European, regional, national and local) [3]. In
order to perform scenarios and to obtain results
comparable for different geographical areas, only
homogenous information at European scale was
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considered. In general the resolution of this
information, in particular regarding the resources, is
low, but still suitable for large scale evaluation.

3.

The WebGIS Application

This GIS project described in the previous section
was furthermore implemented in a WebGIS
application. According to [4], WebGIS is “a complex
system with access to the Internet, for capturing,
storing, integrating, manipulating, analysing and
displaying data related to locations without the need of
having proprietary GIS software”. The ORECCA
WebGIS allows sharing information and results of the
ORECCA project within the community and sets up an
example of a“geographical platform” at European
level. Information is updated as of 31st August 2011.
The homepage of the ORECCA WebGIS is shown
in Figure1.

2. The GIS Approach and Scenario
Evaluation
The geographically distributed information at
European scale was implemented in a GIS project as
described in [3]. Each information was represented by a
“layer”. This approach allows us to classify and to
combine information contained in different layers and
to obtain new layers representing the desired results.
Information was grouped as follows:
• Boundaries and Infrastructures: target areas,
EEZ, countries, cities, ports, offshore
renewable energy ports (ports already
involved in installation of offshore
renewable energy plants).
• Offshore Renewable Energy Plants: wind,
wave and tidal plants (operational, under
construction and at different stages of the
authorisation process).
• Distance from Shore: buffers at 25, 50, 100,
150 and 200 km from shoreline.
• Sea Depth: classified in 0-25 m, 25-60 m –
suitable for installation of fixed-foundation
plants – 60-200 m, 200-500 m – suitable for
installation of floating systems.
• Resources: wind maps, wave maps, wave
measurement points, tidal measurement
points, tidal sites.
The layers involved in the quantitative evaluation of
scenarios, and the relevant chosen thresholds for
resource classification , were the following ones:
1. Distance from shore: min. 25 km (in the
buffer 0-25 km significant resource data are
missing) and max. 200 km;
2. Sea depth: max. 500 m;
3. Wind resource: two energy levels (annual
mean wind speed between 6 and 8 m/s, and
greater than 8 m/s at 10 m a.s.l.);
4. Wave resource: three energy levels
(average power per linear metre between 5
and 15 kW/m, between 15 and 25 kW/m
and greater than 25 kW/m).
Three scenarios were calculated: wind energy, wave
energy and wind&wave energy in combination:
• Scenarios: wind scenario (suitable areas two levels of energy), wave scenario
(suitable areas - three levels of energy),
wind&wave scenario (suitable areas - six
levels of energy).
Tidal resource is highly site-dependent and, in
general, tidal sites are small and close to the coast, so
the combination with the wind and wave scenario was
performed in a qualitative way (see Section 4).

Figure 1: ORECCA WebGIS homepage.

Active functions of the webGIS are grouped in three
different areas of the window:
Right column: through the function buttons, the
navigation with standard zoom and panel tools is
allowed in all implemented maps. Information in table
format can be accessed. Windows with the description
of the contents of each map can be activated.
Tool bar: function buttons “search by country”,
“choose the target area” and “download/print
information” have been implemented.
Left column: access to the most important links.
In order to show some examples of accessing the
information in a readable way, a country, Ireland
(highlighted in pink in the maps), has been chosen. In
Figures 2-10 the main information about Ireland is
shown.

Figure 2: Boundaries and infrastructures (target area North
and Baltic Sea: light blue; cities: blue dots; ports: brown dots;
offshore installation ports: green dots; EEZ: orange line).
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Figure 3: Offshore renewable energy plants.

Figure 7: Tidal measurement points and sites.

Figure 4: Sea depth and distance from shore.

Figure 8: Wind energy deployment scenario.

Figure 5: Wind map at 10 m a.s.l..

Figure 9: Wave energy deployment scenario.

Figure 6: Wave energy map.

Figure 10: Combined wind and wave energy deployment
scenario.
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4.

The ORECCA Roadmap

One of the goals of the ORECCA Project was the
development of a roadmap for research activities in the
context of offshore renewable energy platforms. This
roadmap [5] represents, for the first time, a combined
roadmap developed for the offshore wind, wave and
tidal stream energy sectors, focused on the synergies,
opportunities and barriers to development that are
revealed when the sectors are investigated together in a
pan-technology and pan-European context.
The
principal
target
audience
of
the
recommendations set out in the roadmap are policy
makers at the EU and Member State level. However,
the recommendations and the ways forwards set out are
also of high importance for other stakeholders in the
offshore renewable energy sector. The roadmap’s
vision is “to guide policy makers to support the
accelerated development of the offshore renewable
energy sector (offshore wind, wave and tidal energy) in
Europe”.
The roadmap is structured around five key streams
which are essential to the development of the offshore
renewable energy sector, each of which has a dedicated
chapter in the main roadmap: Resource, Finance,
Technology,
Infrastructure,
and
Environment,
Regulation & Legislation.
In particular, about resources, a combined wind wave - tidal energy scenario is reported and shown in
Figure11.

Figure 12: Map of Europe showing the resource “hotspots”
identified.

Whilst acknowledging that a significant amount of
combined resources does exist also in other areas (such
as the Mediterranean and Black Sea area), it should be
pointed out that these areas are not an immediate
priority for the sector. However, as the sector develops,
costs are reduced, and experiences are gained, areas of
less intense but still significant combined resources will
form important secondary markets for the sector;
therefore they should not be ignored over the long term.
All the results of the ORECCA Project are available
from the project website [1].

5.

Conclusions

Within the framework of the ORECCA project,
research activities were carried out concerning the
evaluation of offshore renewable energy resources in
Europe and the outlining of scenarios for development
and deployment of the offshore renewable energy
sector (wind, wave and tidal also in combination). The
GIS approach and its main results have been briefly
presented herein. The paper deals mainly with the
description of the WebGIS application that allows
sharing information, data and results of the project on
the Web, and a free and friendly access to them, thus
providing a strong tool for the dissemination of
knowledge. This is one of the first “geographical
platforms” for offshore renewable energy at European
scale and can, in turn, constitute the base for further
enrichments.

Figure 11: Offshore renewable energy scenarios: wind and
wave in combination (6 levels), tidal/current black rectangles.

The roadmap has identified two principal “hotspots”
where a large amount of high-intensity combined
resources exists in Europe, see Figure 12: the Western
coastline facing the Atlantic, off the coasts of Scotland,
the UK, Ireland, Spain and Portugal, and the Northern
part of the North Sea, off the coasts of Norway,
Scotland and the UK.
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