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Wave energy exploitation in the Ionian Sea Hellenic coasts: spatial
planning of potential wave power stations
John K. Kaldellis and Theodoris Chrysikos

Lab of Soft Energy Applications & Environmental Protection, University of West Attica (UNIWA), Athens, Greece

ABSTRACT
Wave energy represents the ‘new entry’ to Renewable Energy Sources
discussion, in the context of clean and sustainable energy solutions in the
electricity production sector. This research describes a geo-spatial
Multiple-Criteria Decision Analysis, based on the Geographic Information
Systems technology, for the identification of the best location to deploy a
potential Wave Energy Farm in the Ionian Sea, an area offshore the Greek
mainland West coast. For this purpose, several factors are taken into
consideration; restrictions such as protected areas, military exercise areas
etc. and weighted factors such as distance to power grid, wave height
etc. The wave resource assessment is completed through real data
measurements and numerical wave model approximations. The results
pinpoint the most suitable areas for installing the proposed wave power
plants, i.e. near the SW coast of Corfu, in the West side of the Straits
between Kefallonia and Zakynthos and near the broader area of Pylos, in
the SW coast of Peloponnesus. The suggested methodology can be
equally applied in other spatial planning cases too, being considered as a
checklist, addressed to policy-makers and private investors.
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Introduction

The already high level of global energy demand is expected to keep rising during the next decades,
with world primary energy consumption growth estimated at 40% by 2030, mainly due to population
increase especially in developing countries. Apart from the increasing energy needs, the high level of
dependence on conventional fossil fuels like coal, oil and natural gas, in addition to their depletion,
relevant price fluctuations, issues concerning security of supply, paired with the deteriorating
environmental quality and climate change impacts, have been considered as key challenges of a glo-
bal, substantial shift to sustainable approach to energy policies and decision making during the last
20 years (Kaldellis, Anestis, and Koronaki 2013; Kaldellis et al. 2013; Kondili, Kaldellis, and Paidousi
2013; Zafirakis, Chalvatzis, and Kaldellis 2013). Climate scientists have pinpointed the necessity of a
70% cut in global CO2 emissions by 2050, as climate change and global warming impacts pose a real
threat to the world’s ecosystems and the prosperity of human civilisations (Prest, Daniell, and Osten-
dorf 2007). To this end, Renewable Energy Sources (RES) have emerged, especially focusing on the
electricity production sector, which is the main contributor to environmental problems worldwide
(Kaldellis and Kapsali 2014).

In the context of this dynamic ‘Green Revolution’, the most widespread RES have been the wind
energy, hydropower and solar energy. Up to date, trying to cope with the extensive exploitation of the
available onshore potential in some countries (Kaldellis and Zafirakis 2011) and the public protest
towards land use needs of RES power plants’ installations in general (Kaldellis, Anestis, and
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Figure 1. WECs’ classification (Fadaeenejad et al. 2014, Vol. 29).

Figure 2. Summary of the methodology.
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Koronaki 2013), sea-based alternatives have arisen. Offshore wind farms are the most characteristic
example, while wave energy represents the ‘new entry’ to the RES discussion, in the context of clean
and sustainable energy solutions in the electricity production sector.

Generally speaking, an important feature of sea waves is their high energy density, which is the
highest among renewables. Apart from its spatial concentration, it is a persistent, predictable and
abundant energy source. Moreover, the fact that waves can accurately be predicted 1–2 days advance,
available 24 hours every day, gives the opportunity for quite steady output, which is essential for the
successful integration of intermittent renewable energy supply into national electricity grids (Azzel-
lino et al. 2013). In addition, wave energy is one of the most important kinds of low emission
environmental friendly RES, as no land area and access roads are required. At the end of 2016, global
ocean energy capacity was about 536 MW, most of them deriving from tidal power (REN21 2017).
Last but not least, small energy losses can be considered as another positive characteristic. On the
other hand, like other RES (e.g. wind, solar), wave energy has an inherently stochastic performance,
which together with the high installation cost (due to technology immaturity) of Wave Energy Con-
verters (WECs) consist its main drawbacks (Bozzi, Archetti, and Passoni 2014). Nevertheless, there
are strategies that could be implemented in order to offset the initial high capital expenditure of
WECs, such as if combined with a desalination plant or a co-located offshore wind farm (Astariz
and Iglesias 2016; Foteinis and Tsoutsos 2017).

The present research refers to wind-induced waves that come from solar radiation. This energy
transfer provides natural storage of wind energy in the water near the free surface. Nearer the coast-
line, the wave energy intensity decreases due to interaction with the seabed, but this can be compen-
sated by natural phenomena such as refraction and reflection, leading to ‘hot spots’ of concentrated
energy (Lemonis and Cutler 2004; Ayat 2013).

As far as the conversion of wave energy into usable energy is concerned, it is extremely complex
due to the hydrodynamic processes present in the diffraction and radiation of the waves as they pro-
pagate to shore and is established through what is known as a power take-off (PTO) system, such as
an air turbine, power hydraulics, electrical generator and other variants that can be exploited for the
production of usable energy. Despite the fact that this research is not dependent on a specific Wave
Energy Converter (WEC), it could be beneficial to present through the below figure WECs classifi-
cation according to their location, working principle and wave direction (Figure 1) (Fadaeenejad
et al. 2014). Specific WECs for the Aegean Archipelago’s wave potential are proposed in Lavidas
and Venugopal recent research (Lavidas and Venugopal 2017).

As far as the Greek case is concerned, the high level of dependence on conventional fossil fuels, in
addition to costly imports of oil and natural gas (Kaldellis, Anestis, and Koronaki 2013), the obli-
gations regarding the national targets (Kyoto Protocol) of renewables’ penetration and emissions’

Table 1. Primary data along with their sources.

Data use Data description Type Data source

Case study area layer Greek territory Polygon http://geodata.gov.gr/geodata
Case study area layer National borders Polyline http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas
Case study area layer Ionian Sea Polygon Own edit
Case study area layer Coastline Polyline http://geodata.gov.gr/geodata
Case study area layer Capes Point http://geodata.gov.gr/geodata, Own edit
Exclusion zone layer Natura 2000 Network Polygon http://geodata.gov.gr/geodata, Own edit
Exclusion zone layer National Parks Polygon http://geodata.gov.gr/geodata, Own edit
Exclusion zone layer Wildlife Sanctuaries Polygon http://geodata.gov.gr/geodata, Own edit
Exclusion zone layer Ferry routes Polyline Hellenic Centre for Marine Research (HCMR), Own edit
Exclusion zone layer Oil extraction areas Polygon HCMR
Exclusion zone layer Military exercise areas Figure Hellenic Navy
Exclusion zone layer Underwater cables Polyline HCMR
Define analysis area Bathymetry Polyline HCMR, Own edit
Define analysis area Power grid Figure HTSO, Own edit
Define analysis area Ports Point http://geodata.gov.gr/geodata, Own edit
Define analysis area Wave Height Values HCMR, Own edit
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reduction (Koltsaklis et al. 2014) and the expected increase in electricity demand in the future
(Michalena and Frantzeskaki 2013), designates the necessity for Greek Electricity Generation Sys-
tem’s (EGS) diversification towards RES. To this end, exploitation of the Greek wave energy potential
could contribute to this direction, enhancing energy independence and challenging satisfaction of
national energy targets, especially in the remote islands case.

Greece is the country with the most extensive coastline (approx. 16,000 km) among all Mediter-
ranean countries. The coastal area is evenly distributed between the mainland part and many scat-
tered islands and island complexes (Kaldellis and Giannaraki 2014). The annual average wave power

Figure 3. (a) Active (dark) and inactive (white) buoy stations of the POSEIDON System (HCMR). (b) 22 Wave data points.
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per metre of wave crest length is estimated at 4–11 kW/m, with North–South wave direction. There
is certainty of the presence of ‘hot spots’, caused by the complex island terrain (Waveplam: Method-
ology for site selection 2015).

Hence, the selection of the most adequate locations for WECs installation is a major and very
important task for the development of a viable project and GIS applications can cope with this
task. The comparative advantages of integration, processing, representation and geographical analy-
sis of referenced data, allows useful conclusions regarding the conflicts of use, the interactions and
the analysis of the alternatives in order to make the best implementation choice (Waveplam: Pre-
feasibility Studies – Case Study: Greece – SW Peloponnese 2015).

This research describes a geo-spatial Multiple-Criteria Decision Analysis (MCDA), based on Geo-
graphic Information Systems (GIS) technology, for the identification of the best location to deploy a
potential Wave Energy Farm (WEF) in the Ionian Sea, an area offshore the Greek mainland west

Figure 4. The wave model’s study area enclosed within the box (Soukissian et al. 2008, Vol. 1).

Table 2. Wave potential simulation results (2004).

Wave atlas points – hindcast data

HCMR atlas
point numbers

Geographic
coordinates Nearby

Mean H
(m/year)

Mean H
(m/winter)

1 629 19.50E – 39.95N Othonoi 0.77 1.06
2 631 19.50E – 39.75N Mathraki 0.82 1.13
3 997 19.80E – 39.45N Corfu 0.86 1.18
4 1362 20.10E – 39.25N Paxoi 0.75 1.05
5 1726 20.40E – 39.15N Antipaxoi 0.65 0.90
6 1737 20.40E – 38.05N Kefallonia-Zakynthos Straits (1) 0.91 1.29
7 1858 20.50E – 38.05N Kefallonia-Zakynthos Straits (2) 0.82 1.17
8 1969 20.60E – 39.05N Preveza 0.60 0.81
9 1971 20.60E – 38.85N Lefkada 0.64 0.87
10 2096 20.70E – 38.45N Ithaca 0.57 0.78
11 2100 20.70E – 38.05N Kefallonia-Zakynthos Straits (3) 0.60 0.84
12 2219 20.80E – 38.25N Kefallonia-Sami 0.36 0.52
13 2221 20.80E – 38.05N Kefallonia-Zakynthos Straits (4) 0.58 0.82
14 2222 20.80E – 37.95N Kefallonia-Zakynthos Straits (5) 0.57 0.80
15 2344 20.90E – 37.85N Zakynthos (1) 0.47 0.66
16 2467 21.00E – 37.65N Zakynthos (2) 0.74 1.06
17 2704 21.20E – 38.15N Kylini 0.51 0.71
18 3078 21.50E – 37.05N Proti 0,84 1.20
19 3195 21.60E – 37.45N Zaxaro 0.60 0.88
20 3197 21.60E – 37.25N Kyparissia 0.57 0.83
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Figure 5. GIS integration phase.

Figure 6. Environmental protected areas.

Table 3. Appropriate distances from restrictions.

Restrictions Distances-buffer tool (m)

Protected areas 1000
Underwater cables 500
Ferry routes 500
Military areas 500
Oil extraction areas 500
Remarkable coasts and beaches 1000
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coast. The following sections describe the adopted methodology and present the results, coming up
with useful conclusions.

Material and methods

As previously mentioned, the main computational tool used is GIS, an integrated information system
of hardware, software and data that enables collection, management, storage, processing, analysis
and visualisation of geographically correlated information, based on digital models (raster, vector
and surface data model). All the above can be done in many forms like maps, globes, reports, tables
and charts (Kaldellis et al. 2017).

The chart (Figure 2) illustrates the basic stages of the research, which starts with the ground level
phase of the research problem’s definition (Stage 0), through the identification of the wave energy
projects’ characteristics in general and specifically for the identified case study area.

Focusing on GIS integration, in Stage 1 information on the relevant subjects of the project is gath-
ered, in order to carry out the geo-spatial, MCDA (Ghosh et al. 2016). The primary data used for the
creation of the majority of maps are shown in Table 1 (GEODATA 2015; EC 2015; Hellenic Navy
2015; HTSO 2015).

Figure 7. Military exercise and oil extraction areas.
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At this point, it would be crucial to mention that the idea of extracting power from the sea is rela-
tively unknown for the Greek energy sector and society in general. As Research and Development
(R&D) mainly being conducted in Universities and the Centre for Renewable Energy Sources
(CRES), there are no complete legislative provisions regarding the exploitation of wave energy in
Greek Seas. The Specific Framework of Spatial Planning and Sustainable Development for RES
focuses on common sources of wind and solar energy, hydropower, biomass and geothermal energy,
setting spatial planning criteria and directions for implementation. For the purposes of this
research, the national legislation regarding offshore wind parks has been taken into account,
along with relative spatial planning criteria according to the European provisions concerning
wave energy projects.

Generally speaking, there are many factors that affect the planning and implementation of a wave
energy project which vary on the basis of each country’s legislation provisions. In the context of this
study, the factors below are described as the most significant:

Figure 8. Ferry routes and underwater cables.

Table 4. Weights assigned to main parameters.

Criteria Weights

Distance to shore 10%
Distance to ports 10%
Distance to power grid 15%
Wave height 65%
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Interference with other uses

Marine protected areas, access to ports and anchoring zones, maritime routes, underwater electrical
cables, military exercise areas and oil or gas extraction zones are considered as prohibited zones and
are excluded for the suitability analysis for WEF site selection.

Bathymetry

The distribution of depths in the case study area is a crucial factor that determines the installation of
a WEC. Depending on the type of project planned (onshore, nearshore, offshore) the implemen-
tation depth varies significantly, considering the optimum performance of each WEC category.

Power grid

As the main goal of a potential WEF is to supply the produced electrical energy to the grid, connec-
tion to it is very important, especially for new RES like wave energy. The relevant distance should be
as short as possible, reducing connection costs and reassuring the viability of the infrastructure.
What’s more, the capacity of the nearest grid determines the level of power acceptance and has to
be preliminarily defined.

Ports

Proximity to ports is another factor that determines the suitability of an area for the installation of a
WEF, as a number of services will be needed during the installation, maintenance operations and less

Figure 9. Prohibited mask.
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frequently, in the decommissioning phase (Waveplam:Wave Energy: A guide for investors and policy
makers 2015).

Wave energy resource

As wave energy potential is the most crucial factor for any relevant project, an accurate assessment of
the energy resource is very important for the evaluation of the most suitable sites for a WEF
installation.

The types of wave potential data that were used in the analysis were gathered from in situ
measurements of POSEIDON Buoys and from numerical wave model results that have been pre-
sented in ‘Wind and Wave Atlas of the Hellenic Seas’ (Soukissian et al. 2007).

Within the framework of HCMR, POSEIDON is a monitoring, forecasting and information Sys-
tem for the Greek Seas, consisting of an observational buoys’ network. Figure 3(a) shows the active
and the inactive buoy stations in the Aegean and Ionian Sea (POSEIDON 2015).

As far as the research area is concerned (see also Figure 3(b)), wave data were acquired from two
observational POSEIDON Buoys. The active one is located near Pylos, SW Peloponnesus and the
currently inactive in the North coast of Zakynthos. Wave data from the inactive buoy near Pylos
(Strofades) were not used in the analysis. The in situ measurements provide a temporal average
of the main parameters of waves at a specific point or over a relatively small area, with a data

Figure 10. Bathymetry.
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transmission interval of 3 hours. More precisely, wave data (significant wave height ‘Hs’ and wave
period ‘Tz’) from Pylos Buoy were collected and analysed for the year 2011. On the other hand, simi-
lar data from Zakynthos Buoy were obtained for 2008. These years were selected as complete wave
data were available, compared to other years where large information gaps were observed between
measurements.

Accordingly, these measurements have been used to calibrate the numerical wave model applied
for the 2002–2011 period. More specifically, due to the limited number of in situ measurements in
the case study area, the results of a third generation numerical wave model (WAM-cycle 4) were
used, trying to shape a broader view of the wave climatology of the Ionian Sea. Towards this direc-
tion, twenty (20) wave data points for the year 2004 (the most representative one regarding the
model’s examined period) were chosen from the entire wave model’s case study area (Figure 4)
and were included in the resource assessment step. Actually, the authors have selected the data of
this specific year (see also Table 2) because for this year the wave potential data approach better
the average data for the (2002–2011) period.

The WAM-Cycle 4 used a spatial resolution of 0.1° × 0.1° (around 10 km) and a temporal resol-
ution of three hours (like POSEIDON Buoys’ Network), calculating the evolution of the wave spec-
trum. It coped with wind-induced waves, taking into consideration the wave refraction due to change
of bathymetry and presence of currents, the transformation of energy due to non-linear quadruplet
wave interactions and energy absorption due to white capping and bottom friction (Soukissian et al.

Figure 11. Analysis mask.
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2008). Moreover, the wave height results of the model had been calibrated (corrected) with collo-
cated in-situ measurements referring to the same time period. Of course additional wave potential
data can be equally well included when available.

Finally, Stage 2 includes GIS integration, where a geographical and suitability analysis is car-
ried out. This stage is the core of the study, as the information gathered was inserted into the
GIS application in order to be represented geographically. Most of the primary data were
obtained as GIS shapefile format from the open web page of public geo-database and from
the HCMR and were directly used in GIS. Other data, such as the military exercise areas,
the power grid and wave height, were obtained from the Hellenic Navy, HTSO (DESMIE)
and HCMR respectively, in a no-digital format and digitisation was required. All maps were
georeferenced to the global positioning system WGS84 and were necessary digitised into points,
lines and polygons features.

Recapitulating, the MCDA was grouped in restrictions (protected areas, ferry routes, military
exercise areas, and oil extraction areas) and in weighted factors (distance to coastline, distance to
ports, distance to power grid and wave energy potential).

In order to reach the final goal of wave power plants’ siting, this phase includes three sub-steps
(Figure 5): Firstly, the geographical presentation of the excluded areas (restrictions) and next the
presentation of the analysis mask, taking bathymetry into account and focusing on the offshore
areas. Finally, the weighted factors’ geographical representation led to the suitability results.

Figure 12. Distance to coastline.
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Results

Prohibited mask

The first three maps below present the prohibited areas considering national and EU legislation
regarding marine energy projects. Figure 6 provides the environmental protected areas of the case
study area, including the ‘Natura 2000 network’, the ‘National Parks’ and the ‘Wildlife Sanctuaries’
of the Ionian Sea region. Figure 7 presents the oil extraction and the military exercise areas of the
examined zone. In Figure 8, the ferry routes and the underwater electrical cables complement the
prohibited areas.

The union of the previously presented areas, along with the appropriate distances around
them (Table 3), constitute the prohibited mask of the case study area where no action is permitted
(Figure 9).

Analysis mask

After bathymetry integration (Figure 10), the final analysis mask (Figure 11) is conducted with 50–
200 m chosen depth, for the operation of a typical offshore WEC. The nearshore areas (depths < 50
m) are excluded due to the visual impact of the devices and depths greater than 200 m are automati-
cally excluded too due to financial reasons. Apart from these, the emerging technology of offshore

Figure 13. Distance to power grid.
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WECs and the expected higher wave energy potential in greater depths are considered too. Finally,
permitted areas for analysis arise almost along all coasts.

Weighted factors

The following sequence of maps presents the weighted factors in GIS thematic maps too: Distance to
shoreline in Figure 12, distance to power grid in Figure 13 and Distance to ports in Figure 14.

The last weighted factor is the wave resource of the analysis mask. It is limited to wave
height evaluation for one representative year period, taking into consideration 22 wave data points
(Figure 3(b)). After analysing the wave data, wave height maps are conducted for an entire year and
for one winter period (Figures 15 and 16, respectively). As the circle becomes bigger, the wave height
increases. The area under investigation is in general characterised by a mild wave climate, although it
is exposed to the open sea. Nevertheless, extreme wave phenomena appear in specific areas, with
short duration though (e.g. in the straits between Kefallonia and Zakynthos due to the channelling
effect). Moreover, the appearance of swell waves, relatively long fetch lengths with short duration,
combined with the variability of wind directions, do not favour the existence of very high wave
potential locations. Generally speaking, on a seasonal basis, the most intensive period is winter,
while in spring, summer and autumn the prevailing wave conditions are rather mild. The specific

Figure 14. Distance to ports.
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areas where the most intense wave conditions are observed are those described below: Near Mathraki
Island, in the SW sea area of Corfu, the West area of the straits between Kefallonia and Zakynthos
and the Proti, near the SW coast of Peloponnesus.

Suitability assessment

As all technical and administrative factors have been presented geo-spatially, the last stage of the
research includes the presentation of the suitability map. In order to conduct such a map all par-
ameters that have an impact on the implementation of a WEF and were presented in relevant
maps previously (distance to coastline, to ports, to power grid and wave height), had to be weighted
separately. Table 4 presents the (typical) weights that have been assigned to each parameter, consid-
ering relevant literature (Nobre et al. 2009; Kaldellis, Anestis, and Koronaki 2013; Kondili, Kaldellis,
and Paidousi 2013). Wave resource assessment was weighted with the percentage of 65% as the most
crucial technical factor and the areas highlighted previously were considered automatically candi-
dates as suitable sites for wave energy exploitation. The rest 35% was shared to the distance factors.
Distance to power grid was weighted with the percentage of 15% and the others with 10% each.

Aiming to put together all criteria along with their weights, marks had to be given for each par-
ameter, compared to the best value of each category, reclassified to a common scale from 0 to 100,
where 0 is the worst scenario and 100 is the best. In this way, each distance value had each own

Figure 15. Average wave height for one winter period.

326 J. K. KALDELLIS AND T. CHRYSIKOS



suitability degree. For instance, the reclassified ‘distance to shore’ values were compared to the mini-
mum distance point of the analysis mask to the coastline, which is 2 km (100% suitability). Similarly,
‘distance to ports’ and ‘distance to power grid’ marks derived from the comparison with the mini-
mum values of 2 and 1 km, respectively. Regarding wave height, each class was compared to the
maximum wave height of 3.45 m that was measured in the case study area for one-year period.

The results of the marking (reclassification) procedure were combined with the weights of Table 4
and using geo-spatial algebra in GIS (see also Equation (1)), the final suitability maps were
conducted.

Suitability (%) = [Distance to Coastlinemark × 0.1+ Distance to Portsmark × 0.1

+Distance to Power Gridmark × 0.15+WaveHeightMark × 0.65]× 100
(1)

Figure 17 presents the suitability percentages in the analysis mask considering only the wave data
of one winter period. On the other hand, Figure 18 demonstrates final calculations taking into
account the wave data of an entire year period. The final site selection is presented in Figure 19
in the circled areas: The first near the SW coast of Corfu, the second in the West side of the Straits
between Kefallonia and Zakynthos and the third near the broader area of Pylos, in the SW coast of
Peloponnesus.

Figure 16. Average wave height for one year period.
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Discussion

The Greek Electricity Generation System’s high degree of dependency on conventional fossil fuels,
CO2 emissions and consequently, the obligation to achieve relevant national targets, designate the
necessity for the acceleration of RES penetration to the electricity generation process, as one of
the most important environmental friendly and sustainable solutions. Wave energy, the new entry
to the energy discussion, can play a significant role towards this direction and especially for Greece,
with an extensive coastline and the complex island terrain. Despite the fact that no systematic
attempt has been made for wave energy exploitation in the country, the potential of this RES is esti-
mated to be high.

On the other hand, it is important to get an overview about the investment cost and the main-
tenance and operation (M&O) cost of similar applications. Actually, one of the major barriers for
the wave energy conversion technologies is the relatively high cost per MW installed. More specifi-
cally, the specific turnkey cost for wave power stations is currently in the range of 4-8M€/MW, with
the lower value being valid for multi-megawatt installations and the higher one for a single commer-
cial prototype (Kaldellis and Giannaraki 2014; Waveplam: Pre-feasibility Studies – Case Study: Greece
– SW Peloponnese 2015). These values are expected to considerably decrease in the next decade. Gen-
erally speaking, the device purchase cost is almost 50% of the entire turnkey cost, while the cable cost,
the electricity transmission grid, the onshore grid connection and especially the wave device and
mooring installation cost represent the other 50% (or more). As far as the M&O cost is concerned,

Figure 17. Suitability assessment for one winter period.
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one may assume 3-10% of the installation turnkey cost on an annual basis, although long-term
experience for similar installations is not yet available.

In the proposed study a MCDA has been applied and a GIS decision-support tool for the spatial
planning of potential wave power plants in the Hellenic coasts of Ionian Sea has been created, aiming
to contribute to the maximum exploitation of wave resource potential of the region, along with the
concern to certain restrictions by excluding zones that did not satisfy the rules of environmental pro-
tection and project’s viability. In other words, the GIS tool, as a geo-database, has included charac-
teristics of all major project’s parameters, providing thematic maps and defining the comparative
advantages and limitations of one location towards another, leading to safer decision-making.
More precisely, the exclusion zones were presented geographically, along with the other parameters
that affected the potential WEF deployment (weighted factors). Among them, the estimation of the
wave resource of the case study area was the most important phase of the research, pinpointing the
areas with the most comparative advantage (wave height).

Taking all the above analysis into consideration, it is obvious that the area under investigation is
in general characterised by a mild wave climate, although it is exposed to the open sea. On a seasonal
basis, the most intensive period is winter, while in spring, summer and autumn the prevailing wave
conditions are rather mild, see for example Figure 20 concerning the coast SW Corfu and the West
side of the Straits between Kefallonia and Zakynthos.

Finally, the specific areas where the most intense wave conditions have been observed are these
with the higher suitability values, namely the first near the SW coast of Corfu, the second in the West

Figure 18. Suitability assessment for one year period.
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side of the Straits between Kefallonia and Zakynthos and the third near the broader area of Pylos, in
the SW coast of Peloponnesus.

Recapitulating, this research proposed an integrated methodology for a potential WEF siting in
the Ionian Sea not depending on a specific WEC. It can be equally well applied in other spatial plan-
ning cases too, clearly considered as a checklist, without compromising each area’s specific

Figure 19. Most suitable sites for an offshore WEF siting in the Ionian region.

Figure 20. Wave height values for the coast SW Corfu and the Straits between Kefallonia and Zakynthos, respectively.
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characteristics and limitations, being addressed to policy-makers and private investors, who wish to
pursue and support sustainable development in the electricity production sector. However, in order
to encourage the implementation of innovative marine technologies the wave energy industry is
expected to further reduce the installation cost of the WECs and to improve their reliability in
order to reduce the maintenance and operation cost and increase their energy yield.
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