European
Commission

JRC TECHNICAL REPORTS

A geographical database of

Infrastructures in Europe

A contribution to the
knowledge base of the
LUISA modelling platform

Mario Marin Herrera
Filipe Batista e Silva
Alessandra Bianchi
Ricardo Barranco

Carlo Lavalle

2015




A geographical database of

Infrastructures in Europe



This publication is a  Technicalr eport by t he Joint Research Centre, t +heuset
science service. It aims to provide evidence -based scientific support to the European policy -making

process. The scientific output expressed does not imply a policy posit ion of the European C ommission.

Neither the European Commission nor any person acting on behalf of the Commission is responsible for the

use which might be made of this publication.

JRC Science Hub

https://ec.europa.eul/jrc

European Commission

Joint Research Centre

Institute  for Environment and Sustainability
Sustainability Assessment Unit

Contact information

Carlo Lavalle

Address: Joint Research Centre, Via Enrico Fermi 2749, TP 290, 21027 Ispra (VA), Italy
E-mail: carlo.lavalle @ijrc.ec.europa.eu
Tel.: #39033278 5231

JRC99274

EUR 27671 EN

ISBN 978-92-79-54232 -9 (PDF)

ISSN 1831 -9424 (online)

doi:10.2788/22910  (online)

© European Union, 20 15
Reproduction is authorised provided the source is acknowledged.

Cover i mages: JRC Photo Gallery - All images copyright (c) European Union 2015

How to cite:
Marin Herrera M, Batista e Silva F, Bianchi A, Barranco R, Lavalle C (2015) A geographical database of
infrastructures in Europe i A contribution to the knowledge base of the LUISA modelling platform . JRC

Technical Report. EUR 27671 EN , doi: 10.2788/22910



Table of contents

ADSITACT oo e e aareesnee

L INrOdUCHION i s e
1.1 Main conce pts: infrastructure and critical infrastructure ...
1.2 Scope and objectives of the WOrk s

2. MethodOoIOgY oot e e ———————————
2.1 Data COIECHION oo iiie e e
2.2 Data storage and organization ... e

3. Infrastructure factSheets s e
3.1 Energy production infrastruCturesS s e
3.2 ENErgy tranSPOrt oo e e
BB HEMAGE oo e ereee e ———————————
BAINAUSEITY s e eereeeae———————————
3.5 S0CIAl oo e e e
3.6 TrANSPOIT  coiiiiiiiiiiiiii s eeveeveiiii e aereeeeeer e

REFEBIENCES oot et e ———

Annex I: List of vector layers and their file names

Annex ll: List of raster layers and their file names

Data SOUICES  ovnieiieiei i e

List of abbreviations and acronyms — .......cccciiiiiiniieee

Annex lll: PLATTS AND E -PRTR metadata and classification

Annex IV: Spatial accuracy of E -PRTR..ciie

.48

49
50
52
58

. 63



Abstract

Infrastructures are the facilities and systems that provide essential services for

the functioning of an organization, city, region, country and therefore society

as a whole . Often the term  refers to physical facilities which society use s to work
effectively such as transport, energy, water, communication networks, but also industrial

production facilities, and social facilities such as schools, hospitals a nd residential areas

or even defence and safety facilities .Some infrastructures are consi
because their destruction or disruption by natural or man -made disasters could
compromise significantly the functioning of economy and society and t heir security.

Detailed inventories of infrastructures in Europe are essential for various

purposes and applications . These inventories should be as complete as possible,
covering ideally all infrastructure typologies and describe both their characteristi ¢s and
precise location. Geographical Information Systems (GIS) are the most adequate tools to

construct and manage geographical databases of infrastructure s. Such geo -databases
are indispensable to assess risk to infrastructure s and draft plans for their protection. In
addition, these databases could be used for urban and regional planning and for
modelling of land use, transport, energy and economy.

The ultimate objective of this work was to produce a geographical database of
infrastructures in Europe tha t is ready to use thus enabling analys es for various
purposes and applications at the JRC. Moreover, this work is a contribution to the
knowledge base of the Land Use -based Integrated Sustainability Assessment

(LUISA) modelling platform , which is used to a  ssess territorial impacts of EU policies
and investments.  The database was aimed to cover as many sectors as possible, a wide
geographical extent (EU28 + EFTA) at high spatial resolution.

The work did not aim at producing new data but rather seeking, assem  bling and
preparing data from existing, disparate data sources (see table 1). In a first stage, the
availability  of infrastructure geographical layers within and outside JRC was checked.

Data from various open and proprietary sources were collected to buil d a geo -database
storing both the location and key attributes of each infrastructure in vector and raster

formats. The assets addressed include transport infrastructures (e.g. roads, railways,
ports, and inland waterways), energy  (production and transport) , industry (heavy
industries and water and waste treatment) , social (public health and education facilities)

and world heritage sites , totalling 37 types or subtypes of infrastructures. A set of
factsheets was constructed to describe and map the geographical distribution of
infrastructures in Europe (chapter 3 of this report).

The geo - database will be maintained and updated whenever appropriate by the JRC and
it can be accessed upon request.



Table 1. List of main  geographical

data sources used.

Name of dataset / source

Data source type

Sectors served

PLATTS Proprietary Energy
UNESCO Public Heritage
European Pollutant Release and Transfer Public Industry
Register (E -PRTR)

Global Energy Observatory Public Industry
Teleatlas Proprietary Social
Geographical Information System of the Institutional  (EC) Social, Transport

European Commission (GISCO)

Open Street Map (OSM)

Voluntary Geographical

Social, Transport

Information
CORINE Land Cover Public Transport
UNECE Public Transport




1. Introductio n

1.1 Main concepts: infrastructure and critical infrastructure

Infrastructures are the facilities and systems that provide essential services for the
functioning of an organization, city, region, country and therefore society as a whole.

Trans port, energy, water and communication networks and facilities are considered basic
infrastructures that society uses to work effectively. In a broader account, industrial
production facilities and social facilities such as schools and hospitals or even the
residential building stock could be considered essential infrastructures. I nfrastructure
can be either privately or publicly owned and operated.

Many g overnments worldwide acknowledge the existing of infrastructure s which are

particularly critical to the functioning of a country. In the United States of America, for

example, the Department of Homeland Security provides strategic guidance and

coordinates efforts to promote the security and resilience of critical infrastructure S,

defined as the infrastructur e t hat fiprovi des t he essenti al serv
American society and serve as the backbone of [the] nation's economy, security, and

heal t ho. A total of 16 critical i nfraseamupecgitheg fFecto
assets, systems, and networ ks, whet her physical or virtual (ée) t|
or destruction would have a debilitating effecto on
safety, or any combination thereof !. The sectors include energy, transportation, industry,

water, defence , health, food, finance, information and communication.

I n Europe, the Council Directive 2008/ 114/ EC has def
asset, system or part thereof (é) which is essential

functions, health, safety, security, economic or social well -being of people, and the

disruption or destruction of which would have a significant impact in a Member State as

a result of the failure to maintain those functi ons:e
critical infr astructure could be the result of natural or man -made disasters, terrorism,

criminal activity or malicious behaviour. The EU has the objective of reducing the
vulnerabilities of critical infrastructure and increasing their resilience. At the European

Commi ssion, the Directorate General for Migration and Home Affairs coordinates efforts
regarding the protection of critical infrastructure s, often in conjunction with other DGs,
and with the technical and scientific support of the JRC (European Commission 2013a ).

1.2 Scope and objectives of the work

Detailed inventories of infrastructures in Europe are essential for various purposes and
applications. These inventories should be as complete as possible, covering ideally all
infrastructure typologies and describe both the ir characteristics and precise location.
Geographical Information Systems (GIS) are the most adequate tools to construct and
manage geographical databases of infrastructure s. Such geo -databases are
indispensable to assess risk to infrastructure s and draft plans for their protection as well

! Department of Homeland Security of the United Stated of America, http://www.dhs.gov



as managing emergency situations. In addition, these databases could be used for plenty
of other purposes such as urban and regional planning and for mapping and modelling of
land use, transport, economy and energ y.

The ultimate objective of this work was to produce a geographical database of
infrastructures in Europe that is ready to use thus enabling analysis for various purposes
and applications at the JRC. The database was aimed to cover as many sectors as
possible, a wide geographical extent (EU28 + EFTA) at a high spatial resolution. The
work, however, did not include the production of new data but rather seeking and
assembling data gathered from multiple but disparate data sources. The herein report
documents the work conducted to collect, prepare and store spatially -explicit data. The
work resulted in the setup of a geographical database of 37 types or subtypes of
infrastructures. The final list of infrastructures depended strongly on data availability and
included broadly the following major sectors: transport, energy, industrial,
environmental and social infrastructures.

1.2.1 LUISA modelling platform

The infrastructure geo  -database here described adds significantly to the knowledge base
used by the LUISA (L and Use -based Integrated Sustainability Assessment) modelling
platform. The LUISA is a JRC -based modelling platform designed to support policy DGs
of the European Commission by assessing territorial impacts of European policies. It
provides a vision of pos  sible future and quantitative comparison between policy options.
It includes a computation dynamic spatial model which simulates future land use and

human activity changes based on: macro -drivers (e.g. economy, demography, climate,
etc.), local biophysical , socio -economic and neighbourhood factors, and policies. The
platform accommodates multi -policy scenarios so that several interacting and

complementary dimensions of the EU are represented.

Land change models are a key means for understanding how humans a re reshaping the
Earthdéds surface in the past and present, for forecas
for developing policies to manage our use of resources and the environment at scales
ranging from an individual parcel of land in a city to vast expa nses of forests around the
world (National Research Council 2013). However, these models are as good as their
main built -in algorithms as well as input datasets. LUISA relies strongly on current land
use patterns, population distribution and stock and loca tion of various types of
infrastructure. The infrastructure spatial layers compiled by this work comply with the
characteristics required by LUISA:
A EU-wide (ideally pan -European) coverage;

A Geographically referenced to bring information together and infer r elationships
from diverse sources;

A Consistency and quality of data nomenclature to allow cross -country/reg ion
comparison;

A Adjustable spatial and thematic resolutions to resolve local features and provide
continental patterns.



For more information on the LUISA modelling platform, refer to Lavalle et al. (2011),
Batista e Silva et al. (2013), Lavalle et al. (2014), and LUI’SAds website

1.2. 2 Assessment of climate risk s to critical infrastructures

The constructed infrastructure geo -database was already used by an applied research

project conducted by the JRC at the request of DG
i nvestments and critical infrastructures 3l dheEurope
CCMFF project aimed at p roviding insight on current and future impacts of climate

extremes on the present stock of critical infrastructures in Europe and on regional

investments under the EU Cohesion Policy for the 2007 -2013 programming period. The

project performed the first com prehensive multi -hazard and multi -sector risk

assessment for Europe under climate change to identify the most vulnerable and

impacted regions and sectors in Europe throughout the 21st century. The methodology

applied integrated a set of coherent, high -reso lution climate hazard projections, a

detailed harmonized representation of sectorial physical assets, productive systems and

investments, and estimates of their sensitivity based on surveyed expert opinion and

literature review. The three components were | inked with observed climate disaster

damages in order to derive quantitative estimates of risk under current and future

climate conditions (Forzieri et al. 2015).

The risk framework of analysis comprehends three components: hazard, exposure and

sensitivity  or vulnerability. Hazard relates to the probability of occurrence of a natural or

human -induced physical event with potentially harmful to humans or assets. Exposure is

the presence of people or assets that could be adversely affected by a damaging natura

or human -induced physical event. Sensitivity of vulnerability is the propensity or
predisposition of assets to be adversely affected. In the CCMFF project, exposure was

assessed by identifying the infrastructures in Europe, their characteristics and prec ise
geographical location. Such assessment relied on the compilation described in the herein

report.

1. 2.3 Structure of the report

Chapter 2 describes the methodology used to collect, prepare and store the
infrastructure s data layers, and list s all the spe cific infrastructure types collected and
respective data sources. Chapter 3 contains one facts heet per each main infrastructure
typology. Each factsheet includes a short description of the infrastructure typology and a
map with their spatial distribution a cross Europe. Annexes complement this report with
further technical information such as the name files of the constructed geographical

database and aspects regarding classification correspondences between data sources
and validation checks.

2 LUISA, https://ec.europa.euljrc/en/luisa
3 AA 071303/2012/630715//CLIMA.C.3 T JRC 32971 -2012 NFP



2. Methodolog vy

2.1 Data collection

A significant part of this work was devoted to collecting detailed geospatial information

of existing critical infrastructures. It became quite clear from the early stages of the
project that information on infrastructures in Europe was limited and scattered, with
different sources available for different infrastructure types, or with different data

sources providing data for the s ame infrastructure type.

A first decision concerned the sectors for which we were mostly interested in. Given the
definitions of infrastructure and critical infrastructure presented in section 1 of this
report, the following sectors have been preselected: transport, energy, industry, and
social. Then we set up a logical sequence of steps (methodology) to guide the data
collections process. The following steps were followed:

1. Seek of available data sources

2. Analysis of the characteristics of the available dat a sources ;

3. Selection of the most adequate data sources ;

4. Data extraction ;

5. Data preparation and storage
The first step was therefore to seek and list the existing data sources for each
infrastructure type . An initial research looked at the availability of d ata on infrastructures
already within databases owned or at use by the JRC, and then other data sources were
sought. This was followed by an analysis and evaluation of the main characteristics of
each data source. The selection of the most adequate data so urces was governed by the

following criteria:

A Geographical coverage . European data sources were preferred over national and
worldwide sources to avoid, respectively, inconsistent data and low resolution

levels;

A Data completeness . The highest stated or perceived data completeness was
preferred;

A Data consistency . Data sources with transparent and  consistent
mapping/reporting methodologies;

A Spatial resolution . the highest possible  ;

A Data update .the mostrecent

A Within -sector thematic coverage . Data sources which included data on the most
infrastructure types within a sector.

We came across both private and public data sources. The GISCO, or the Geographical

Information System of the Commission, is managed by Eurostat, and it is available for
all services of the Commission. It contains, among many other themes, infrastructure
elements such as transport networks and social infrastructure.

One private data source was the PLATTS database which focuses on energy
infrastructures. It has been acquired by the Europe an Commission and was therefore at
the disposal of the JRC for internal use. It is the most complete data source for energy in



existence. The TeleAtlas database focuses primarily on transport, but also contains other
useful elements such as points of inter est corresponding to infrastructures. Like the
PLATTS, the TeleAtlas database has been acquired by the European Commission and was
therefore at the disposal of the JRC for internal use

On the other hand, more and more open and/or public geogra phical datab ases are
available. The European Pollutant Release and Transfer Register ( E-PRTR) is maintained
and freely disseminated by the European Environmental Agency  (EEA), and allowed usto
retrieve i nformation on large industries. We have also carried a straightf orward quality

check of the E -PRTR database to better grasp the degree of spatial accuracy of the
database (see annex IV). The CORINE Land Cover (CLC) is also a publicly available data
source, managed and distributed by the EEA. It contains the location an d shape of
airports, ports, as well as industrial and commercial facilities. A drawback of CLC is its

minimum mapping unit of 25 ha and no distinction between industrial and commercial

sites.

Finally, w e have mined data from the Open Street Map (OSM), whic h offers a wealth of
information on transport, but also on social infrastructures. The OSM is a voluntary
geographical information project which is an interesting alternative to proprietary data

sources, but as drawbacks it is less structured, and mixes a large variety of completion
and accuracy levels depending on the geographical area

The selected data sources allowed us to determine the single infrastructure typologies
that could be retrieved. Table 2 lists the covered sectors, the individual infrastruc ture
types and the data sources used. In table 2 each main sector is displayed with a unique
colour . The main sectors are therefore: Energy, Heritage, Industry, Social and Transport.

Energy is further split in energy production and energy transport. The Oheritagebd

was included and corresponds essentially t o
Although heritage sites do not fall easily into the definition of infrastructures, they are

usually valuable assets for the regions which contain them, and imp ortant poles of
attraction of tourism and other activities.

Data was therefore extracted from the above mentioned sources, and then various GIS

pre - processing operations were carried in order to  harmonize (e.g. project to ETRS89 -
LAEA coordinate system and projection) , organize and store the wealth of collected data.
The constructed geo -database consists of a set of layers in a vector format, each one

repres enting one infrastructure type covering the EU and EFTA countries. Depending on
the infrastructure typ e, additional attributes were available to describe entities. For
instance, in the case of energy infrastructure layers, the installed capacity of each power

plant, the diameter of gas pipelines and the voltage of the electricity grid are key
attributes th at describe each entity . Each vector layer was also converted to multiple
raster layers at different resolutions (cell sizes).

In section 2.2 more details are provided regarding the storage and organization of the
infrastructures geo -database.

sect c

t he

U



Table 2. List of infrastructures includes in this study, sources used and reference dates.

Coal power plants 2013
Gas power plants 2013/30
Non-Renewable
Nuclear power
Energy Power p 2013/30
a plants plants
S
o) Qil fired power
o 2013/30
o plants
P
2
:cj Biomass 2013/30
Renewable Hydro geothermal 2013/30
Energy Power PLATTS
p|ant5 Solar 2013/30
Wind 2013/30
Transmission @ 2013/30
Electricity network
= Distribution 2013/30
Q.
n
=
o Small diameter  2013/30
~ Energy transport
)
% - Medium
c Gas pipelines _ 2013/30
L diameter
Large diameter 2013/30
D
ek Unescoworld Unescoworld
= _ _ _ _ 2014 UNESCO
o herigate sites herigate sites
T
Chemical industry 2013
2 Industry and Metal industry 2013
3 waste/water EPRTR
E treatment Mineral Plants 2013

Mineral industry
Extraction sites 2013
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S

|_

Waste/water

2013
treatment
L L Global Energy
Refineries Refineries 2010
Observatory
Education facilities 2014 Open Street
Social Facilities Map, Tele Atlas,
Health facilities 2014 GISCO
Airports 2004-13 CORINE Land
Airports & Ports Cover, GISCO
Ports 2004-13 and Eurostat
Inland GISCO and
Inland waterways 2013
waterways UNECE
Bus stations 2014
Bus stops 2014
Funicular 2014
Urban Transport Urban Transport Open Street Map
Subway 2014
Tram lines 2014
Tram stops 2014
Light Rails 2014
Railways Narrow gauge 2014
_ O8v and
Rail and Roads Railways 2014 ancillary data
network Local Roads 2014 (ESRI, EGM and
GISCO)
Rail and Roads .
National Roads 2014
network
Motorways 2014

11



2.2 Data storage and organization

Due to the high number of final outputs a systematic method for classifying data was
required in order to provide a unique identifier to each output (individual layer)
Datasets were structured and stored in a custom geo-database in the following way

Z7 N
INFRASTRUCTURE
FOLDER

\F/
TN TN

A) Shapefile B) Raster
~_ ~_

Figure 1  Main structure of the final geo -database.

The main folder contains a flayer group 06 s u b di (sae sabl® M2) which represents the
1st hierarchy level. The infrastructure folder (see figure 1) was named accordingly to

each filayer group 0 field through a distinct acronym. For instance: EP for Energy
production, ET for Energy Transport, etc.

The second hierarchy level contains a list of Shape and Raster files named appropriately
to an established data nomenclature (See Figure 2a and 2b).

In greater detail, the A) Shapefile section has the following characteristics:

A One shapefile was produced for each layer group subdivision. This number will be
double when the data layers also contains a time coverage for 2030 (planned

infrastructures).

A Shapefiles are type | ine or point corresponding to which features are being
represented.

A Shapefiles will only  have the most relevant attributes fields. These fields are
name, identifier and any other field used to group them. The rest of attributes

fields were removed.

A Data was re-projected to ETRS 1989 LAEA with Geographic Coordinate System:
GCS_ETRS_1989.

A Geometry problems were checked and corre cted when needed.

For the B) Raster division:

A Four raster files , one for each set spatial resolution : 100 meter s, 1 000 meters,
2500 m. and 25 000 meters , were produced for each layer group subdivision
classified by one unit of measure

12



A There are three possible units of measure: count (number of spatial entities),
length (number of meters of each line within one cell) and quantit y (number of
any other quantifiable component). Therefore, the number of outputs will be
multiplied by 1, 2 or 3 according to how many units are represented by that
specific layer/sublayer

A The number of raster files will be double when the data layers al SO contain a time
coverage for 2030 (planned infrastructures).

A Data was re-projected to ETRS 1989_LAEA with Geographic Coordinate System:
GCS_ETRS_1989 .

A TR5C_100 (National Roads) and TR5B_1000 (Motorways) layers were both used
as a reference for "Spatial e xtent" and "Snap raster" processing options
respectively to produce consistent raster files of 100 and 1 000 meters cell size.

ARC GIS 10.1 ® software was used to convert the original Shapefiles into Raster files with
different spatial resolutions. Spatial analyst, and specifically conversion tools through

ArcTool Box were used mainly to convert the data between different formats.
Shapefile was principally the original data source format. Pre-processing tasks such as
data cleaning, georeferencing, clipping and geometric correction were required

The Shape to Raster file conversion  depended on the data source type. From shapefiles
type point was consider ed:

A The number of spatial entities within each pixel size through the fico u n tcall
assignment method.

A ASu mocell assignment method of the quantifiable unit , if available. For example,
megawatts field for power plants or criterions accomplished field for cultural s ites

within each pixel size resolution.

From shapefiles type  line was captured

A The sum of all lines within each pixel size resolution through the AMaxi mu
combined | engt ho cnethdd. This sanalysisnwas tcarried out in cases
as Gas pipelines and Electricity transmission lines.

Two geoprocessing tools were used sequentially in ARC GIS® software to convert the
files:

1) APoint/ line to Raster 0 tool: it creates Raster files with 100 and 1 000 meters cell
size. This tool co verts a feature class containing point or lines to a raster image
dataset.

2) fAggregate 0 tool: it generates Raster files with 5 000 and 25 000 meters cell
size. This tool generates a reduced resolution version of a raster. Raster files
previously created were used as a reference to generate the other raster files .

The conversion processes generated certain issues to mention

A Duplicity of geometries. Some infrastructures such as oil fired and gas fired
power plants were found to be allocated in in the same i nstallation. The decision
here was always to preserve the thematic information as separate infrastructures
even though they share the same spatial location

13



A Different classification field. For instance, biomass layer was retrieved through
the fuel field (biomass) instead of the primary mover field (e.g. gas, oil, pumped

storage, etc.). This fact cause d also duplicity of geometries.

A Not all the data layers ha  d a time coverage for 2030. The ones with this attribute
were categorized as planned infrastructu res.

A Spati al entities classified wae e@uwealcel |

A good data nomenclature  system is essential to organize  and keep track of the large

number of final outputs produced. A full and more comprehensive list of outputs are
presente din annexes | and Il

The outputs were stored and named in line with the following data nomenclature:

ed

nfrast

AXXXX_ _YYYY.shpo for Shapefiles and AXXXX_YYYY_ WWWW\

format.

The s hapefile data nomenclature is the union of:

XX X X YYYY TF

Figure 2a . Shapefile data nomenclature

Sector: It is the Sector acronym e.g. EP for Energy Production , etc.
Key: It is a numbered list to categorize the layers
Slayer : It is an alphabetic list to categorize the sublayer/s within each layer
Year: Dataset update: 2 .010/13/14 and 2030
Unit : Unit of measure : C=Count, Q=Quantity and L=Length
Raster data nomenclature is the sum of:
XX X X YYYY, WWWWW Z TIF

Figure 2b. Raster file  data nomenclature

Layer group: It groups the data layers

Layer: The specific layer/s of each layer group

Sublayer: The specific sublayer/s of each layer subdivision.

Sector: It is the Sector acronym e.g. EP for Energy Production, etc.

14



Key: Itisa numbered list to categorize the layers

Slayer: It is an alphabetic list to categorize the sublayers

Year: Dataset update: 2010/13/14 and 2030

Resolution: Grid cell size in meters: 100, 1 000, 5 000 and 25 000 meters
Unit: Unit of measure: C=Count, Q=Quanti ty and L=Length

The complete list of vector and raster files generated in this work are displayed in the
annexes | and II.

15



3. Infrastructure factsheets

A fact sheet format was chosen to convey the data in a standard, concise and
communicative way.  The colour symbology defined in the table 2 was used to help the
reader to distinguish between layer sectors.

The layout is structured in the following manner:

1st page: Layer description.

A Heading title at the top of the page: emphasizes the sector name and s ector
acronym.

A Folder tree on the left side: shows the data layer group and data sublayers
groups.

A Title at the top centre: highlights the data layer group.

A Brief layer description in the middle of the page to the left: summarizes the data
layer with its d  efinition, its content and the source provider.

A Infrastructure image in the middle to the right: visualizes the data

infrastructures.

A fiCoverageodo box, in the | eft centr e: pl ot s
data layers and sublayers within Europe per country.

A fiAvail able descriptoro box in the middle to

A fibData sourceodo box, in the right centre: out |
with its versions.

A APeri od of contento box, i n t he mi d eniperal
coverage.

A AiCompl etenessodo mark at the bottom | eft: descri

the number of points/lines for each layer and its correspondent sublayers.

A fisSpati al accuracyo mark at the bottom centre:

level, scale resolution and visual verifications executed.

A AAny other i ssuesodo mar k, right at the bottom:

mentioned before.
A Tags at the bottom of the page: summarizes the fact sheet through a tag list.

2nd and successive pages: Map layer.

A Reference layer at the upper left: contains the data layer sector acronym plus the
assigned key number (See figures 2a and 2b above).

A Title, right at the top: iden tifies the data sector.

A Map in the middle of the page: draws the current infrastructures in a European
scale.

A Legend at the bottom: contains the symbology of each data layer and/or
sublayers plotted in the map along with the EU and non -EU country boundarie s.

16
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3.1 Energy production infrastructures

Energy Production

Non Renewable Power Plants

A power station is an industrial facility for the genera-
tion of electric power. Non-renewable energy comes
from sources that will run out or will not be replen-
ished in our lifetimes—or even in many, many life-
times.

The Non Renewable power plants here included
comprise these power stations that burn fossil fuels
such as coal, oil, and natural gas or use nuclear pow-
er to generate electricity.

3 Nuclear ‘

Ol red The Platts generating stations dataset contains point
I nre

features representing power generating facilities in

Europe. Although a power plant may have multiple

generators, or units, the generating stations dataset

represents all units at a plant as one feature. Detailed

Power plants operating

attribute information associated with the generating
station dataset includes fuel types and operational
status among others.

COVERAGE AVAILABLE DESCRIPTORS

COUNT: Number of entities
Data presence QUANTITY: Net capacity (Megawatts)
- e
[
DATA SOURCE
PLATTS (2013)
DATE OF CONTENT
. 2013 - Current Infrastructures
. 2030 - Planned Infrastructures
COMPLETENESS SPATIAL ACCURACY ANY OTHER ISSUES
This group of data layers comprises a The dataset is intended for small scale Not found
total amount of 2986 points. Separate- applications only as 1:1.000.000 -
ly, each layer is represented differently 1:50.000.000. That means a coarse scale
e  Coal power plants: 458 points resolution
. Oil power plants: 386 points
®  Gas Power plants: 2.086 points However, a visual inspection revealed in
e Nuclear power plants: 74 points many cases a higher accuracy level than

the one stated by the data provider
No major incompleteness issues were

found

ENERGY PRODUCTION NON RENEWABLE 2013 - 2030 PAN-EUROPEAN COUNT - QUANTITY



EP1234 Non Renewable Energy Power Plants

m T — T
|~ ki S y : |

EC-JRC 2014 = o - 20°E

Key current infrastructures in Europe
Number of Non-Renewable Power plants grid (5km cell size)

- 1-2 U country boundaries EU-28 Non EU territories
B 25

B s- 10

B -5

I 52
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Energy Production

Renewable Power Plants

A power station is an industrial facility for the genera-
tion of electric power. Renewable energy are ob-
tained from sources that are virtually inexhaustible
and replenish naturally over small time scales relative
to the human life span.

The Renewable power plants here included captures
the energy from the wind, the sun and Earth. These
are biomass, hydro-geothermal, solar and wind
power plants.

The Platts generating stations dataset contains point
features representing power generating facilities in
Europe. Although a power plant may have multiple
generators, or units, the generating stations dataset
represents all units at a plant as one feature. Detailed
attribute information associated with the generating
station dataset includes fuel types, prime movers,
and operational status.

| Biomass ‘

| 2 Hydro
Geothermal

3 Solar ‘

4Wind ‘

Wind farms offshore

COVERAGE AVAILABLE DESCRIPTORS

COUNT: Number of entities
Data presence QUANTITY: Net capacity (Megawatts)
- e
e
DATA SOURCE
PLATTS (2013)
DATE OF CONTENT
. 2013 - Current Infrastructures
. 2030 - Planned Infrastructures
COMPLETENESS SPATIAL ACCURACY ANY OTHER ISSUES
This group of data layers comprises a The dataset is intended for small scale Not found
total amount of 5,692 points. Separate- applications only as 1:1.000.000 -
ly, each layer is represented differently 1:50.000.000. That means a coarse scale

. Biomass power plants: 126 points resolution
. Water power plants: 4.147 points

Py Solar Power plants: 143 points Nevertheless. a visual inspection re-

. Wind power plants:1.276 points vealed in many cases a higher accuracy
level than the one stated by the data
Solar power plants are not represented provider
extensively
ENERGY PRODUCTION RENEWABLE 2013 - 2030 PAN-EUROPEAN COUNT & QUANTITY
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ER1234 Energy Production
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3.2 Energy transport

Energy Transport

Energy Transport

ENERGY TRANSPORT

The efficient and effective movement of energy from
producing to consumption regions requires an exten-
||+ a-Transmission sive and elaborate transportation system. The Energy
* b-Distribution transport layer includes the infrastructures 1) to carry
- the electricity from power plants to electrical substa-
(GG pipaiines tions (Transmission) and between substations and
+ a-Large diameter customers (Distribution) 2) to transport gas from the
* b-Medium diameter wellheads to the final customer through a complex
* c-Small diameter |
e network of different diameter pipelines.
Platts Gas Pipeline dataset contains polyline objects
representing natural gas pipelines in Europe (data
include company name, diameter, status and length).
Platts Electricity network polyline dataset represents
electricity transmission lines in Europe, including all
AC lines of 220kV and above, as well as lower volt-

(

| | Electricity network

Electricity lines

age lines that are part of the main transmission sys-
tem (eg: 110kV, 132kV, 150kV) and DC cables of
significant market importance.

COVERAGE AVAILABLE DESCRIPTORS

LENGTH (Km): Maximum combined length within each
Data presence cell
. v :
O
DATA SOURCE
PLATTS (2013)
PERIOD OF CONTENT
. 2013 - Current Infrastructures
. 2030 - Planned Infrastructures
COMPLETENESS SPATIAL ACCURACY ANY OTHER ISSUES
This group of data layers contains a total amount The dataset is intended for small scale Not found
of 72.047 lines, that correspond to 1.208.091 km applications only as 1:1.000.000 -
Separately, each layer is represented differently 1:50.000.000. That means a coarse scale
® Electricity network: 42.659 lines = 773.865 Km resolution
Transmission lines: 33.211 = 391.190 Km
Distribution lines: 9.448 = 382.675 Km Nonetheless, a visual inspection revealed
e Gas pipelines: 29.388 lines = 434.226 Km in many cases a higher accuracy level

Small diameter: 18.331 = 132.285 Km than the one stated by the data provider

Medium diameter 7.806 = 88.177 Km
Large diameter: 3.251 = 213.764 Km
ENERGY TRANSPORT ELECTRICITY & GAS 2013 - 2030 PAN-EUROPEAN LENGTH
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ET2 Energy Transport

Gas pipelines
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3.3 Heritage

Heritage

Unesco Cultural Sites

UNESCO CULTURAL
SITES

A World Heritage Site is a place that is listed by the
United Nations Educational, Scientific and Cultural
Organization (UNESCO) as of special cultural or
physical significance.

From the full World Heritage List, cultural heritage
propetrties are only compiled here and refers to mon-
uments, groups of buildings and sites with historical,
aesthetic, archaeological, scientific, ethnological or
anthropological value.

For each entity, it is included mainly : Name (as listed
by the World Heritage Committee), Location (city and
region of site), Area (size of property and buffer
zone), UNESCO data (the site's reference number;
the year the site was inscribed on the World Heritage
List; the criteria it was listed under) and Description

The Alhambra (Granada), an Unesco cultural site

(brief desctription of the site).

COVERAGE AVAILABLE DESCRIPTORS

COUNT: Number of entities
Data presence QAUANTITY: Number of cultural criterions accomplished
- e
e
DATA SOURCE
UNESCO (2014)
DATE OF CONTENT
. 2014 - Current Infrastructures
COMPLETENESS SPATIAL ACCURACY ANY OTHER ISSUES
This data laye oup enco In this date C Not found
total amount of 346 points tion re very pre ycation with
inexistent o very few meters spatial dis-
The dataset excludes natural and mixed placement
sites. It has a European scope
HERITAGE UNESCO SITES 2014 PAN-EUROPEAN COUNT - QUANTITY
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Unesco Cultural Sites

Key current infrastructures in Europe
UNESCO world heritage sites

e Cultural sites EU country boundaries EU-28 Non EU territories
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3.4 Industry

INDUSTRY AND
WASTE/WATER
TREATMENT

| Chemical Industry

2 Metal Industry

(3 Mineral Industry |

* a-Mineral Plants

*  b-Extraction sites

4 Water treatment

N

Industry & Water treatment

Industry

Industries are key infrastructures within the economy
of each country as it produce goods and services.
E-PRTR register contains annual data reported by
some 28.000 industrial facilites covering 65
economic activities within nine industrial sectors
across European Union member states and EFTA
countries.

Here, it is referred to metal, mineral, chemical and
waste water management industries.

These facilities are present under E-PRTR dataset if
its capacity and/or pollutant release or transfer waste-
off-site exceed certain threshold.

For each facility. information is provided concerning
the amounts of pollutant releases to air, water and
land as well as off-site transfers of waste and of pol-
lutants in waste water from a list of 91 key pollutants.

COVERAGE

Data presence
I Y-
e

et (4 N Lol IR o)

COMPLETENESS
The data layer group is completed with a
total amount of 18.321 points. Separate-

ly, each layer is represented differently
. Chemical industry: 2.820 points
L] Metal industry: 4.449 points
. Mineral industry 29.388 points
—  Mineral plants: 1.426 points
—  Extraction sites 716 points

L] Water treatment: 8.910 points

INDUSTRY

INDUSTRY & WATER

SPATIAL ACCURACY
Medium scale resolution

Specifically, a first visual analysis

Google Earth detected that most indus-
tries are not precisely located with a 600

meter average displacement error

2013

26

Chemical plants

AVAILABLE DESCRIPTORS

COUNT: Number of entities

DATA SOURCE

EPRTR (2013). The European Pollutant Release and
Transfer Register (E-PRTR) is the Europe-wide register
that contains data on the main pollutant releases to air,

water and land of about 28,000 industrial facilities

DATE OF CONTENT

The second report in 2013 covers 2011 data, and data
will continue to be updated on an annual basis with

each report covering emission from two years previous

®

ANY OTHER ISSUES
Not found

PAN-EUROPEAN COUNT



Industry

Chemical/Metal/Mineral Industry
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IN4

Waste and water treatment
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Industry

Refineries

REFINERIES

An oil or petroleum refinery is an industrial process
plant where crude oil is processed and refined to

produce useable products such as gasoline for cars,
Jjet fuel for airplanes, diesel for trucks and trains, pro-
pane and butane for home heating and barbecues,
and fuel oils, coke, and certain chemicals for industri-
al use.

These refineries run very complex processes and are
typically large, sprawling industrial complexes with
extensive piping running throughout.

Dataset contains these manufacturers of refined pe-
troleum product in an European scale.

Information is provided by Global Energy Observato-

ry (GEO) through a set of free interactive databases
and tools built collaboratively by public users.

Refinery

COVERAGE AVAILABLE DESCRIPTORS

COUNT: Number of entities

Data presence DATA SOURCE
-
Cne Global Energy Observatory (GEO,2015)

DATE OF CONTENT

. 2010 - Current Infrastructures

®

N

COMPLETENESS SPATIAL ACCURACY ANY OTHER ISSUES

This data layer group covers a total Fine scale resolution Not found
amount of 121 points

A visual inspection revealed that the

refineries are precisely placed with no

displacement error

INDUSTRY REFINERIES 2010 PAN-EUROPEAN COUNT
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3.5 Social

Social facilities

Social Facilities

SOCIAL FACILITIES

u | Education facilities

— 2 Health facilities ‘

Social facilities are places where a range of public
services are provided by any national, regional o
local government organization for its citizens, includ-
ing health care and education.

The social facilities here included are education and
health related. The outputs are expressed in terms
of population potentially served by each facility.

Open Street Map is a collaborative project to create a
free editable map of the world. It has a geographically
diverse user-base, due to emphasis of local
knowledge and ground truth
satellite/aerial imagery, GPS, etc. to create and

data along with

maintain data about roads, railways and much more
over the world. Tele Atlas is a company which deliv-
ers digital maps and other dynamic content for navi-
gation and location-based services, and provides
data used in a wide range of mobile and Internet map
applications.

Data presence
I Y-
v

N

COMPLETENESS SPATIAL ACCURACY
The group data laye mpleted with a OSM does not pr alue F
total amount of 61 Ira
aich layer is represented differe
. Education facilities: 507.466 points Spatial accuracy is defined |
. Health facilities: 104.785 points pati lution used
SOCIAL SOCIAL FACILITIES 2014

31

COVERAGE

Geographical information system of the Commission
(GISCO) is a permanent service of Eurostat that
answers the needs of Eurostat and the EC for
geographical information at the level of the European
Union (EU), its Member States and regions.

AVAILABLE DESCRIPTORS

DATA SOURCE

Potentially served population

pen Street May

DATE OF CONTENT

. 2014 - Current Infrastructure

\ 4

ANY OTHER ISSUES
Not found

PAN-EUROPEAN QUANTITY



SO1 Social facilities

Education facilities

Key current infrastructures in Europe

Education facilities

Potentially served population ——— EU country boundaries EU-28 Non EU territories
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SO2 Social Facilities

Health facilities
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3.6 Transport

Transport

Airports & Ports

AIRPORTS AND PORTS

<[ | Airports 1

An airport is a location where aircrafts take off and
land. An airport consists of a landing area, which
comprises an aerially accessible open space and
often includes adjacent utility buildings such
as control towers, hangars and terminals. A port is a
location on a coast or shore containing one or
more harbors where ships can dock and transfer
people or cargo to or from land.

GISCO Airports & Ports is a geographical dataset
developed by the European Commission, the
European Environment Agency together with its
member countries, based on Corine Land Cover
2000 and Eurocontrol data.

This dataset contains information concerning the

average number of passenger traffic and freight
carried (Airports), goods handled and passengers
embarked/disembarked (Ports) from 2004 to 2013.

Up, plane in the air. Down, Marine port

COVERAGE

Data presence

- N I
- Average tonnage per year (Ports)

DATA SOURCE

CORINE Land Cover, GISCO and Eurostat (2004-2013)

AVAILABLE DESCRIPTO

COUNT: Number of entities (Airports and Ports)

QUANTITY: Number of passengers (Airports ) and

DATE OF CONTENT

. 2004-2013 - Current Infrastructures

N

®

COMPLETENESS
This group data layer is completed with

a total amount of 1.965 points. Separate-
ly, each layer is represented as follow:

. Airports: 1.361 points

. Ports: 604 points

TRANSPORT

AIRPORTS & PORTS

SPATIAL ACCURACY

The dataset is intended for small scale
applications only as 1:1 000 000

A number of processing steps were con-
cerned with data quality. Airports and
ports were most closely checked. Points
from the lower-reliability supplemental
sources were most likely to be deleted if
there was any reason to doubt their valid-
ity. Manual correction of some particular-
ly obvious positional or attribute errors
also occurred during data preparation

2004 - 2013
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ANY OTHER ISSUES
Not found

COUNT & QUANTITY
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