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1. WESE project synopsis
The Atlantic seaboard offers a vast marine renewable energy (MRE) resource which is still
far from being exploited. These resources include offshore wind, wave and tidal. This
industrial activity holds considerable potential for enhancing the diversity of energy sources,
reducing greenhouse gas emissions and stimulating and diversifying the economies of
coastal communities. Therefore, the ocean energy development is one of the main pillars
of the EU Blue Growth strategy. While the technological development of devices is growing
fast, their potential environmental effects are not well-known. In a new industry like MRE,
and in the Wave Energy (WE) sector in particular, there may be interactions between devices
and marine organisms or habitats that regulators or stakeholders perceive as risky. In many
instances, this perception of risk is due to the high degree of uncertainty that results from a
paucity of data collected in the ocean. However, the possibility of real risk to marine
organisms or habitats cannot be ignored; the lack of data continues to confound our ability
to differentiate between real and perceived risks. Due to the present and future demand for
marine resources and space, human activities in the marine environment are expected to
increase, which will produce higher pressures on marine ecosystems; as well as competition
and conflicts among marine users. This scenario poses several challenges to
permitting/consenting of commercial-scale development. Time-consuming procedures
linked to uncertainty about project environmental impacts, the need to consult with
numerous stakeholders and potential conflicts with other marine users appear to be the
main obstacles to consenting WE projects. These are considered as non-technological
barriers that could hinder the future development of WE in EU and Spain and Portugal in
particular were, for instance, consenting approaches remain fragmented and sequential.
Consequently, and in accordance with the Ocean Energy Strategic Roadmap published in
November 2016, the main aim of the project consists on overcoming these nontechnological barriers through the following specific objectives:
•

Development of environmental monitoring around wave energy converters (WECs)
operating at sea, to analyse, share and improve the knowledge of the positive and
negative environmental pressures and impacts of these technologies and consequently
a better knowledge of real risks.

•

The resulting data collection will be used to apply and improve existing modelling tools
and contribute to the overall understanding of potential cumulative pressures and
impacts of larger scale, and future, wave energy deployments.

•

Development of efficient guidance for planning and consenting procedures in Spain and
Portugal for WE projects, to better inform decision-makers and managers on
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environmental real risks and reduce environmental consenting uncertainty of ocean WE
introducing the Risk Based Approach suggested by the RiCORE, a Horizon 2020 project,
which underline the difficulties for developers with an existing fragmented and sequential
consenting approaches in these countries;
•

Development and implementation of innovative maritime spatial planning (MSP)
Decision Support Tools (DSTs) for Portugal and Spain for site selection of WE projects.
The final objective of such tools will be the identification and selection of suitable areas
for WE development, as well as to support decision makers and developers during the
licensing process. These DSTs will consider previous findings (both environmental and
legal, found in RiCORE) and the new knowledge acquired in WESE in order to support
the development of the risk-based approach mentioned in iii);

•

Development of a Data Sharing Platform that will serve data providers, developers and
regulators. This includes the partners of the project. WESE Data Platform will be made
of a number of ICT services in order to have: (i) a single web access point to relevant
data (either produced within the project or by others); (ii) Generation of OGC compliant
requests to access data via command line (advanced users); (iii) a dedicated cloud server
to store frequently used data or data that may not fit in existing Data Portals; (iv)
synchronized biological data and environmental parameters in order to feed models
automatically.
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2. Executive summary
The present deliverable describes the information that could be of relevance for the
assessment of suitable areas for the establishment of wave energy convertors facilities in
Portugal and Spain. The aim of the identification of such information is to contribute as
background information to the identification of the most suitable areas for the development
and deployment of Marine Renewable Energy (MRE). Suitability maps will be provided for a
more efficient planning of future wave energy deployments in these countries.
In a first stage, the research was focused on the search of information that have a spatial
character and coverage at European level. Collated information is classified according to
their nature into:
(i) maritime activities and uses that potentially could conflict or pose limitations to the
development or establishment of marine renewable energy (MRE) facilities;
(ii) technical aspects such as wave energy resource, but also depth and seafloor type
distribution which could be of high relevance for the identification of suitable areas and
for the design of mooring systems;
(iii) environmental aspects: this set of information is intended represent the characteristics
and spatial distribution of the main and most relevant ecosystem components of the
study area. Such information should play a role when analysing the potential ecological
risk that the establishment or development of MRE facilities could pose; and
(iv) legal constraints representing the spatial distribution of areas that could be under
different management and legal restrictions that could affect the development or
establishment of MRE facilities.
It should be noted that the process of generation of relevant information for site suitability
will be a continuous process throughout the WESE project, and that the information sources
that we have identified here should be considered as the starting point for the development
of the DST and the production of the resulting MRE development suitability maps.
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3. Objective
The main objective of the WP5 is the identification of the most suitable areas for the
development and deployment of Marine Renewable Energy (MRE) in the Portuguese and
Spanish Atlantic area. Suitability maps will be provided for a more efficient planning of
future wave energy deployments in these countries. For that purpose, dedicated Decision
Support Tool (DST) will be developed and implemented to assist in the process of data
integration and modelling. DSTs are software-based intermediaries that provide support in
evidence-based decision-making process. These tools guide users including, not only
managers, but also research and industry stakeholders, and Non-governmental
Organisations (NGOs) through clear steps towards decision making. Support for decision
making could be undertaken in a more systematic and objective manner. Hence, DSTs can
be used to support decision making processes and alternative management plan
development, including ecosystem-based MSP.
These DSTs will rely on the knowledge acquired in previous studies and in the risk-based
approach developed under WESE to reduce environmental consenting uncertainty.
Moreover, it will also consider other relevant sources of information such as potential of
wave energy resource in the Atlantic area, distribution of other potentially conflicting
maritime activities, legally excluded areas, important areas for relevant environmental
components, and other suitability parameters that could be used to identify the most suitable
areas for the development of MRE. The produced suitability maps will be easily understood
and interpreted by several groups of stakeholders. Therefore, it will be an interesting source
of information that could be used in different ways such as public consultation processes.
For this purpose, the first stage and consequently the specific objective of the present
deliverable consist on the identification the information that could be of relevance for the
assessment of suitable areas for the establishment of wave energy developments in Portugal
and Spain. The aim of the identification of such information is to contribute as background
information to the identification of the most suitable areas for the development and
deployment of MRE.
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4. Relevant information for renewable energy spatial
planning
As a first step in the future development of the DSTs for MSP, research focused on the
identification of information that could be relevant for the assessment of suitable areas for
the deployment of wave energy devices. The search criteria were that information should
have a spatial character and coverage at European level. The identified and collated
information should also be useful as background information for the assessment and
identification of suitable areas for the deployment of wave energy devices; as well as the
background information to be used by the DST that is expected to be developed under WP5.
For this purpose, research was carried out on available information sources:
•

EMODnet (http://www.emodnet.eu/).

•

Copernicus (https://www.copernicus.eu/en).

•

DG-MARE’s Atlas of the Sea (https://ec.europa.eu/maritimeaffairs/atlas_en).

•

European Joint Research Centre (https://data.jrc.ec.europa.eu/).

The specific information that has been gathered regarding different topics is the following:
• Maritime activities: they represent the spatial distribution of existing human uses that
potentially could conflict or pose limitations to the development or establishment of
marine renewable energy (MRE) facilities (i.e. fisheries, marine traffic, etc.). In total,
29 information layers have been identified as being available. Table 1 Relevant
information layers for spatial planning of renewable energy. The table shows the list
of maritime activities that could conflict of limit the establishment of renewable energy
offshore facilities. presents a detailed list of available information and description of
the data sources.
• Technical aspects: a set of information layers that are of specific relevance for MRE,
which include data, not only on wave energy resource, but also on depth and seafloor
type distribution which could be of high relevance for the identification of suitable
areas and for the design of mooring systems was identified. Table 2. Relevant
information layers for spatial planning of renewable energy. The table shows the list
of maritime activities that could conflict of limit the establishment of renewable energy
offshore facilities. presents a detailed description of the information layers identified.
•

Environmental aspects: this set of data aims at describing the characteristics and
spatial distribution of the main and most relevant ecosystem components of the area
10
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under analysis. Such information should play a role when analysing the potential
ecological risk that the establishment or development of MRE facilities could pose. At
this stage the only information that has been collated corresponds to the distribution
of benthic habitats available in EMODnet (EUSeaMap, 2019) Broad-Scale Predictive
Habitat Map - EUNIS classification1. Benthic habitat types and their corresponding
sensitivity to pressures that could be derived from mooring and cable laying systems,
is of high relevance when analysing the potential impact on benthic habitats. However,
it should be noted that at the time of the elaboration of the present deliverable, an
assessment of the integrated ecological risk of MRE is being developed, which will
support the identification of the potentially sensible ecological components to MRE
development. The outcomes of this analysis in a following stage will be collated for
integrated suitability analysis.
• Legal constraints: set of information layers representing the spatial distribution of areas
that could be under different management and legal restrictions that could affect the
development or establishment of MRE facilities. These are mainly represented by
Marine Protected Areas (MPAs), pipelines, military areas, etc. Table 3 Relevant
information layers for spatial planning of renewable energy. The table shows the list
of legal or management measures with spatial component that could affect the
establishment of marine energy exploitation facilities. presents a

detailed list of

information layers and respective description identified.
As stated above, in a first stage, the information layers available at European scale have
been identified. Considering that the objective of the DST is to be able to be used at
European level, homogeneous and continuous data sources were identified. Fortunately,
initiatives such as EMODnet are now producing publicly available data that will be used as
background information for the DST.
However, it should be noted that the process of generation of relevant information for site
suitability will be a continuous process throughout the WESE project, and that the
information sources that we have identified here should be considered as the starting point
for the development of the DST and the production of the resulting MRE development
suitability maps. The information mentioned deals with potential environmental pressures
that MRE could generate (EMF, underwater noise, habitat change, etc., derived from the
monitoring programmes implemented in WESE case studies).

1

https://www.emodnet-seabedhabitats.eu
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Table 1 Relevant information layers for spatial planning of renewable energy. The table shows the list of maritime activities that could conflict of limit the establishment of
renewable energy offshore facilities.
Topic

Exploitation of
Marine Living
Resources

Sector

Name

Fishing

Fishery Zones

Aquaculture

Finfish Production

Aquaculture

Shellfish
Production

Algae
production

Macroalgae
(seaweeds) and
microalgae

Aquaculture

Marine
Aquaculture
potential areas

Fishing vessels

Vessel Density

Passangers

Vessel Density

Cargo

Vessel Density

Service

Vessel Density

Marine traffic

Link
https://www.emodnethumanactivities.eu/searchresults.php?dataname=ICES
+Statistical+Areas
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Finfis
h+Production
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Shell
fish+Production
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Micr
oalgae

https://www.emodnethumanactivities.eu/searchresults.php?dataname=Vess
el+Density+#ID0EAEA
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Vess
el+Density+
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Vess
el+Density+
https://www.emodnethumanactivities.eu/search-

Layer name

Coverage

Source

Last
update

ICES_statistical_areas.xml

Europe

Emodnet
Human
activities

2012

EMODnet_HA_Aquaculture_
Marine_Finfish_20190104.s
hp

Europe

Emodnet
Human
activities

2019

Emodnet_HA_Mariculture_S
hellfish_20160219.shp

Europe

Emodnet
Human
activities

2015

EMODnet_HA_Algae_Produ
ction_20190710.shp

Europe

Emodnet
Human
activities

2019

Portugal

DGRM waiting
request
reply

tbd

2017_01_st_01.tif

Europe

Emodnet
Human
activities

2019

2017_01_st_08.tif

Europe

Emodnet
Human
activities

2019

2017_01_st_09.tif

Europe

Emodnet
Human
activities

2019

2017_01_st_02.tif

Europe

Emodnet
Human
activities

2019
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Date of
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tbd

07/10/2019
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ENERGY
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Military and
Law
Enforcement

Vessel Density

Oil

Hydrocarbon
extraction

Gas

Hydrocarbon
extraction

Support
activities for
petroleum and
natural gas
extraction

Hydrocarbon
extraction

Current
Converters

Ocean Energy
Facilities

Wind Energy
Platforms

Wind Farms

Electric
transmission

Telecommunicati
on cables

Installation of
marine energy
plants

Ocean Energy
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Link
results.php?dataname=Vess
el+Density+
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Vess
el+Density+
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Offs
hore+Installations
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Offs
hore+Installations
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Offs
hore+Installations
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Proje
ct+Locations
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Win
d+Farms+%28Polygons%2
9
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Tele
communication+Cables+%
28schematic+routes%29
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Test
+Sites

Layer name

Coverage

Source

Last
update

Date of
download

2017_01_st_11.tif

Europe

Emodnet
Human
activities

2019

EU_EMODNet_Offshore_Inst
allations_2018.shp

Europe

Emodnet
Human
activities

2016

EU_EMODNet_Offshore_Inst
allations_2018.shp

Europe

Emodnet
Human
activities

2016

EU_EMODNet_Offshore_Inst
allations_2018.shp

Europe

Emodnet
Human
activities

2016

EMODnet_HA_OceanEnergy
_Projects_20190626.shp

Europe

Emodnet
Human
activities

2019

EU_Emodnet_WindFarms_pg
_2018.shp
EU_Emodnet_WindFarms_pt
_2018.shp

Europe

Emodnet
Human
activities

2018

Cables_Schematic_2017080
1.shp

Europe

Emodnet
Human
activities

2016

07/10/2019
(WavEC
database)

EMODnet_HA_OceanEnergy
_TestSite_20190626.shp

Europe

Emodnet
Human
activities

2019

07/10/2019
(WavEC
database)
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Source

Date of
download

Layer name

https://www.emodnethumanactivities.eu/searchresults.php?dataname=Aggr
egate+Extraction

EMODnet_HA_Aggregates_P
oints_20190627.shp
EMODnet_HA_Aggregates_
Areas_20190621.shp

Europe

Emodnet
Human
activities

2019

PORT_PT_2013.shp

Europe

Emodnet
Human
activities

2019

EMODnet Human Activities:
Offshore Pipelines

Europe

Emodnet
Human
activities

2019

EMODnet Human Activities:
Telecom cables (schematic
routes)

Europe

Emodnet
Human
activities

2016

07/10/2019
(WavEC
database)

TUPEM

Portugal

DGRM

2018

07/10/2019

https://www.emodnethumanactivities.eu/searchresults.php?dataname=Main
+Ports
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Pipel
ines
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Tele
communication+Cables+%
28schematic+routes%29
WavEC database
(https://webgis.dgrm.mm.go
v.pt/arcgis/apps/webappvie
wer/index.html?id=df8accb5
10bc4f33963d9b03bf3674
b8)

Coverage

Last
update

Link

07/10/2019
(WavEC
database)

Ports and
Docks

Main ports

Pipelines

EMODnet
Human Activities:
Offshore
Pipelines

Cables

Telecommunicati
on Cables

Several

Titles Private Use
Maritime Space

Marine
Renewable
Energy

Potential areas
MRE

WavEC database

Potential_Areas_Renewable_
Energies

Portugal

DGRM

2018

07/10/2019

Extraction of
crude
petroleum

Boreholes

WavEC database (or
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Bore
holes)

EMODnet_HA_HE_Borehole
s_20190619

Europe

Emodnet
Human
activities

2019

07/10/2019

Defence
activities

Military
Operations

Portugal

LNEG waiting
request
reply
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Waste
treatment and
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Waste
treatment and
disposal
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Link
WavEC database (or
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Wast
e+at+Ports)
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Dred
ging
WavEC database (or
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Disc
harge+Points)
WavEC database (or
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Treat
ment+Plants)

Layer name

Coverage

Source

Last
update

Date of
download

Emodnet_HA_MainPorts_Wa
steatPorts_20180626

Europe

Emodnet
Human
activities

2018

07/10/2019

EMODnet_HA_Dredging_20
190806.shp

Europe

Emodnet
Human
activities

2019

07/10/2019
WavEC
database)

EMODnet_HA_UWWTD_Dis
charge_Points_20190801

Europe

Emodnet
Human
activities

2019

07/10/2019

EMODnet_HA_UWWTD_Tre
atment_Plants_20190801

Europe

Emodnet
Human
activities

2019

Table 2. Relevant information layers for spatial planning of renewable energy. The table shows the list of maritime activities that could conflict of limit the establishment
of renewable energy offshore facilities.
Topic

Name

Link

Layer name

Wave energy

Evaluación del potencial de
energía de las olas en España
para la elaboración del plan
de energías renovables 20112020

https://www.idae.es/uploads/documentos/do
cumentos_11227_e13_olas_b31fcafb.pdf

Seafloor
types

EUSeaMap (2019) Broad-Scale
Predictive Habitat Map Substrate type

http://gis.ices.dk/geonetwork/srv/eng/catalog
.search#/metadata/f7d5a168-0097-4437944e-cc63111d15c6
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Set of
different
layers

Coverage

National

Europe

Source

Last
update

Date of
download

Instituto para la
Diversificación
y ahorro de la
Energía

2011

Data available

EUSeaMap

03/05/20
19

It is available
and has not
been
downloaded
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Link

Layer name

There are different layers for
the area of interest

https://www.emodnet-bathymetry.eu/dataproducts

Bathymetry

WavEC database

Portugal

OffshorePLAN project

Coverage

Last
update

Source

Europe

EMODnet
Bathymetry

Portugal

IH

It is available
and has not
been
downloaded

Depth

Atlas - wave
energy
potential

Bathymetry_P
ortugal_Conti
nental

Date of
download

?

07/10/2019

Table 3 Relevant information layers for spatial planning of renewable energy. The table shows the list of legal or management measures with spatial component that
could affect the establishment of marine energy exploitation facilities.
Topic

Name

Natura 2000
Marine Protected
Areas

Protected Sites

Nationally
Designated
Areas

Link
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Natura+2000
https://www.emodnethumanactivities.eu/searchresults.php?dataname=Nationally+D
esignated+Areas

Biosphere
Reserves

WavEC database (or
http://geocatalogo.icnf.pt/)

Geossites

WavEC database (or
http://geocatalogo.icnf.pt/)

Marine
Important Birds
Areas

WavEC database

Layer name

Coverage

Source

Last update

Date of
download

EMODnet Human Activities,
Environment, Natura 2000

Europe

EMODnet
Human
Activities

08/05/2019

Publically
available. Not
downloaded

EMODnet Human Activities,
Environment, Nationally
designated areas (CDDA)

Europe

EMODnet
Human
Activities

06/05/2019

Publically
available. Not
downloaded

Portugal

ICNF

29/05/2019

07/10/2019

Portugal

ICNF

12/07/2019

07/10/2019

Portugal

SPEA

2015?

07/10/2019

Biosphere_reserves_pt_UNES
CO_program_Man_and_the
_Biosphere
Geosites_pt_Natural_monu
ments_classified_geological_
importance
Marine_IBA_Portugal
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Layer name

Coverage

Source

Last update

Date of
download

WavEC database

LinesCostalDistance1NM

Portugal

DGRM

?

07/10/2019

WavEC database (or available for
download until 6.12.2019 at
https://nbox.apambiente.pt/s/73sR6M
Mce7JCKyc)

POEM - Plano
Ordenamento Espaço
Maritimo

Portugal

APA/IH

?

07/11/2019
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