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E General information

Contents

The overall RRG GIS Database provides digital data on geographical objects for Europe in
standard GIS-formats to be used for cartographic map productions, illustrations and visualisa-
tions, for application development and for the analysis of spatial phenomena. The overall da-
tabase contains information on

the pan-European road network;
the pan-European rail network, including railway stations;

the pan-European inland waterway network, ferry and short sea shipping routes, includ-
ing inland ports and seaports;

European airports and flight networks;

Freight transport terminals and intermodal transhipment facitilies;

Travel analysis districts;

Administrative boundaries for Europe for different NUTS, EFTA and CEC levels;
International co-operation areas;

Cities and places, as well as on

Water bodies, such as lakes and rivers

for 38 European countries (all countries of the European Union as well as Switzerland, Nor-
way, Iceland, Albania, Rumania, Bulgaria, the European part of Turkey, former Yugoslavia
and the countries of the European part of the former USSR).

The RRG GIS Database is maintained as individual layers of ESRI’s ArcGIS. Each mode is
stored in a separate layer. The RRG GIS Database is subdivided in

Transport network database
Administrative boundaries
Geographical objects

Interaction and regional data

The trans-European transport network database is the core part of the overall RRG GIS Data-
base. In addition to the transport networks, the RRG GIS Database also contains the bounda-
ries of statistical regions according to the 'Nomenclature d'unités territoriales statistiques’
(NUTS) of the Statistical Office of the European Union (Eurostat, 1995; 1999a; 1999b; 2004).
In the NUTS system of regions the area of the European Union is subdivided corresponding
to national administrative areas into NUTS-0, NUTS-1, NUTS-2 and NUTS 3 regions; equiv-
alent regions for the new EU member states and the remaining candidate countries and other
European countries have also been defined, based on EFTA and CEC region hierarchies.
Moreover, some other geographical features such as cities, shorelines, lakes and rivers are
also available in the overall RRG GIS Database.

Resolution and Projection
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Digitisation was performed at scales of 1:1 000 000, 1:500 000 and 1:200 000. The networks
were coded using a Lambert Conformal Conic Projection with the two standard parallels at
27° and 63° North, the central meridian at 10° East and the map origin at 10° East and 52°
North. This is the standard projection of the RRG GIS Database. The standard projection pa-
rameters can be summarised as follows:

Projection: Lambert
Datum: (none)
Units: Meter
Spheroid: Clarkel866
lst standard parallel: 27 0 0.000
2nd Standard parallel: 63 0 0.000
Central meridian: 10 0 0.000
Latitude of projection’s origins: 52 0 0.000
False easting (meters): 0.000
False northing (meters): 0.000

This type of projection is best suited for European-wide databases and analysis. The main
criterion for the choice of these particular standard parallels was to preserve as best as possi-
ble the length of line segments for main parts of central Europe, notwithstanding distortions in
Scandinavian regions and areas in southern Europe. However, the database would also be
available in other projections. For standard applications, the database is provided in geograph-
ical projection.

Accuracy and quality of the database

However, as tests have shown, the quality of the resolution of the RRG GIS Database is about
+/- 5 percent, i.e. comparing the link lengths of the database with real distances yields an av-
erage shift of between + 5 percent or -5 percent. The following Table I demonstrates these
effects by samples from the inland waterway dataset. The lengths of selected inland water-
ways of the GIS database (column ‘RRG’) are compared against the official German EL-
WIS/WESKA classification.

Table 1. Quality of the resolution.

Dortmund-Ems-Chanel: Dortmund-Papenburg 225 km 212 km
Main:Bamberg/Viereth until Rhine river 388 km 364 km
Moselle: Apach until Rhine river 242 km 229 km
Rhine: Border DE/CH until border DE/NL 696 km 645 km
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Another test was conducted assessing the quality of the RRG GIS Database for travel time
applications. Here, travel times calculated based on the RRG GIS Database for the greater
Oslo area (Norway) between Oslo and surrounding regional cities were tested against Mi-
crosoft’s Autoroute 2005. Table 2 is summarising the results by contrasting the calculated
travel times for both data sources:

Table 2. Travel times according to RRG GIS Database and MS Autoroute.
Gol 145 151

Skien 109 19
Elverum 102 106

Gjovik 101

Halden

Kongsvinger

Kongsberg

Honefoss

Airport Gardermoen

Generally the fit between both data sources can be considered good. The above travel times
based on the RRG GIS Database are also visualised in the following Figure I:
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Figure 1. Schematic representation of travel times from Oslo to major destinations based on
RRG GIS Database (in min).

Other General Information

RRG is aiming at providing the most up-to-date state of the networks as possible. However,
RRG cannot give any warranty on the actual state, in particular with respect to the most recent
network developments and changes to the regional subdivision.

The RRG GIS Database is a successor and further development of the /IRPUD trans-

European Transport Network Database, as developed during the last decade at the Institute of
Spatial Planning at the University of Dortmund (IRPUD, 2003; Mantyk and Altenhoff, 1992),
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and described at the IRPUD webpage at http://irpud.raumplanung.uni-dortmund.de/irpud/pro/
ten/ten_e.htm.

The following sections are dedicated to give detailed database descriptions, i.e. to describe the
user attributes associated with the feature classes of the different layers. ArcInfo / ArcGIS /
ArcView internal attributes will, however, not be explained here. The descriptions of the indi-
vidual layers follows common rules:

First, a general introduction will be given, with a brief textual summary, some tables and
maps. Second, the user attributes of each feature class will be presented in tabular format,
supplemented by short descriptive paragraphs. Third, the Annex provides some detailed tabu-
lar information on certain aspects of the database.

Despite their different network characteristics, one common feature of all layers of the RRG
GIS Database is that the same kind of information is stored in the same user attributes. For
instance, the ISO country code assigned to each node of the different networks is always
stored in an attribute called COUNTRY1. Similarly, a user defined node number for all nodes of
the networks is always stored in an attribute called NODEID1. This principle should help the
user to easily explore the different layers.

Actual information on the RRG GIS Database can also be found at the RRG webpage at
http://www.brrg.de/database.php?language=de.

As an first introduction to the RRG GIS Database, the following Table 3 gives an overview

on the number of features by country available in the different feature classes of the individual
layers.
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Table 3. Number of features by country and layer.

Links Nodes Links s Nodes Links ** Nodes Points

Austria 10,690 8,576 2,267 2,162 38 13

Bulgaria 2,032 1,698 269 253 10

Czech Republic 2,913 2,143 2,126 1,949 60 10

Estonia 474 327 468 438 16

France 7,481 5,154 6,037 5,612 667 682 56

Greece 2,407 1,788 646 632 152 72

Ireland 2,030 1,478 177 171

Latvia 622 390 889 841

Luxembourg 164 110

Netherlands, The 3,155 2,638 795 727 628 556 82

Portugal 2,837 702 324 299 11

Slovakia 623 444 541 500

Spain 6,168 4,442 2,390 2,243 41 39

United Kingdom 4,405 3,118 2,937 2,658 130 195 64

Albania 800 672 161 155

Bosnia-Herzegovina 573 427 216 216

————————
Iceland
————————
————————
Moldova 222 160
————————
————————

Russia 1,328 966 741 654 18
 Serbia- Montenegro 478 347 593 572 _ _ _
Switzerland 1,181 899 2,559 2,386 6
CTukey 178 _ _ _ _ _ _
Ukraine 1,220
Total 151,063 111,795 65,348 60,231 5,507 4,579 1,280

Features counted for entire countries; numbers are indicative and are subject to updates (State: October 2011).
*  Shipping routes cannot be assigned to any one country.
**  Border rivers between two countries are in this table arbitrarily assigned to one of the countries only.
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Table 3. Number of features by country and layer (cont.).

Points Points Polygons Points

Austria 79

Bulgaria 43

Czech Republic 37

Estonia 13

France 252 287

Greece 83

Ireland 12

Latvia 16

Luxembourg

Netherlands, The 90

Portugal 83

Slovakia 35

Spain 161

United Kingdom 172 318

Albania 11

Bosnia-Herzegovina

Iceland

Moldova

Russia 124

Serbia _ _ _ _
Switzerland

Tukey _ _ _ _
Ukraine
Total 2,299 1,477 3,182

Features counted for entire countries; numbers are indicative and are subject to updates (State: October 2011).
"'TAD = Travel analysis districts. Data only available for Germany.
2 World-wide airport layer is available; only European countries listed in the table
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E Data formats

In general, each mode of the transport networks and each hierarchy level of the regional sub-
division is available as an individual layer. The RRG GIS Database is basically maintained in
form of individual coverages of ESRI’ s ArcGIS. Hence, the database is available in different
formats supported by ESRI, as there are:

Personal Geodatabase Format
File Geodatabase Format
ArcView Shapefiles

ArclInfo coverages

MS Access tables

MS Excel files

Specific ASCII file versions

All the ifferent formats contain the same set of information, i.e. include the same set of attrib-
utes assigned to the different layers. However, it is worth to mention that the various data
formats handle database topology in different ways:

The ArcInfo coverage format and the ASCII file formats maintain all topological relationships
between arcs and nodes, arcs and polygons, or polygons and labels. By default, the ArcView
Shapefile format does not maintain these topological relationships, as each feature class will
be provided as a separate shapefile. In the case of the personal and file geodatabase, it de-
pends on the licence purchased whether or not the geodatabase includes any topological rela-
tionships. Each layer of the RRG GIS Database is available in the personal geodatabase and in
the file geodatabase as individual feature dataset and feature class. However, the basic per-
sonal geodatabase licence does not include any relationship classes between the different fea-
tures and objects, whereas the advanced personal geodatabase licence does include such rela-
tionship classes.

The MS Access tables and MS Excel files lack topological relationships, however, in Access
some simple relations can be established by using databank operators to link features of dif-
ferent tables with each other.

As regards the ASCII file format, this specific format will maintain full topological relation-
ships. The actual record structure of the ASCII file(s) is subject to individual agreements be-
tween RRG and the licensee.

Further information concerning the various data formats in general, and the differences be-

tween them in particular, can be obtained from ESRI software products documentation
(Www.esri.com).
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E  Main Features and Advantages of the RRG GIS Database

Compared to other similar databases, the RRG GIS Database is distinguished by the following
features and main characteristics:

B seamless coverage for the whole of Europe.

B inclusion of all modes of transport (road, rail, air, public transport, freight hubs), plus
other geographical objects such as region boundaries or city locations.

harmonised attribute codings and attribute definitions across all layers and all countries,
allowing easy understanding and easy working with all layers.

E  medium scale adjusted for usage for strategic (transport) planning projects or strategic
analyses at regional, national and international level.

the trans-European Transport Outline Plans (TEN-T) of the European Commission are
fully coded in the database, plus additional national outline plans, together providing in-
formation on the future network evolution until the year 2025.

availability of important attributes necessary for transport modelling at a strategic (na-
tionnal or regional) level. Such fields include, inter alias, link capacities, speed limits,
timetable travel times or link-node topology.

On top of the railway network, timetable travel times between major stations are availa-
ble for various years. For the first time also maximum rail speeds according to actual
timetables are available for railway sections (such speeds do not represent the design
speed of a section, but the actual speeds travelled by operating train services).

B open and flexible data format, i.e. the user can query, edit, add, remove or otherwise ad-
just all geometries as well as all attributes and attribute structures according to his specif-
ic needs.

I the database is available in different data formats, including customized ASCII formats.

I basic data formats (ArcGIS personal geodatabase, ArcInfo coverage, ASCII file format)
maintain all topological relationships between different feature classes (such as arc-node
topology, polygon-arc topology etc.).

B upon request a backcast of the road and railway networks back to 1975 would also be
available, allowing to illustrate the historic development of the road and railway networks
from 1975 up to 2025 (taken into account the future outline plans).

upon request additional customised attributes may be added to the different layers.
the database can be delivered in a variety of projections and co-ordinate systems.

the database can be licensed as a whole package including all layers for entire Europe, or
as individual configuration. Individual configuration may include a selection of specific
layers, but may also include specific spatial subsets (e.g. only a limited number of coun-
tries or regions).

B open and flexible licensing conditions.
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E Road network

General information

The RRG European road network contains all motorways, highways, dual-carriageway roads,
E-roads and national roads as well as additional principal roads in agglomerations and im-
portant car ferries (Figure 2). Currently the road network contains some 150,000 links and
111,000 nodes. In addition to currently existing roads, the database contains all future projects
of the trans-European transport network (TETN) programme of the European Union as speci-
fied in Decision 1692/96/EC of the European Parliament and of the Council (European Com-
munities, 1996), further specified in the TEN Implementation Report (European Commission,
1998) and latest revisions of the TEN guidelines provided by the European Commission
(1999; 2002a; 2004a; 2004b), information on priority projects (European Commission, 1995),
latest publications on the priority projects (European Commission, 2002b; 2005), as well as
so-called TINA networks (TINA = ,Transport infrastructure needs assessment‘; TINA Secre-
tariat, 1999; 2002) for the new member states and candidate countries and the Helsinki corri-
dors for the remaining east European countries, as shown in Figure 3.

A subset of the full road network is the 'strategic road network' which contains the trans-
European road links as specified in Decision 1692/96/EC of the European Parliament and of
the Council, the TINA networks for the candidate countries and the Helsinki corridors (Euro-
pean Commission, 1995) for the remaining east European countries as well as selected addi-
tional links in eastern Europe and links to guarantee connectivity of regions and centroids.
The strategic road network is dedicated as a transport modelling network, e.g. for accessibility
calculations, on the European level and comprises almost half of the full road network. For
transport modelling purposes, it also contains virtual access or connector links linking the
centroids of the transport zones to the network. The transport zones correspond to the NUTS-
2 regions of the system of region as defined by Eurostat (Eurostat: 1995; 1999a; 1999b; 2004;
2007). The trans-European road network contains important existing trunk roads as well as
planned links and roads under construction.

Planned TEN-T and TINA links are coded with their current characteristics and reflect the
situation in 2010. The attribute "planned" means that in future some development will take
place either in form of upgrading, e.g. from a national road to a motorway, or by construction
of a new road or motorway. If the alignment of the planned link is known, it is assumed that
the upgrading will take place on that alignment. If the future alignment is not known, it is as-
sumed that the development will take place in a corridor along the present link.

In addition to the coding of the TEN-T outline plans, also other national outline plans of the
European countries are coded in the road network layer. By applying this information, future
road networks until 2030 may be extracted from the RRG GIS Database.

Similar to the future developments, the road network layer also comprises the historic devel-
opment of the road networks since 1970, which means that the development over time of the
road networks from 1970 until 2030 is coded in the database. Thus, layers representing the
road network for any of the years in between 1970 and 2030 may be provided.
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TEN road link

TINA road link, backbone
TINA road link, additional
Helsinki corridor

Other roads

Figure 3. Road network: TEN and TINA classification.
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The name of the layer containing the trans-European road network is ROADxx and comprises
arc (ROADARC) and node (ROADPNT) feature classes. Its main characteristics are:

Layer name: ROADxx
Feature classes: Arcs, nodes
No of arc features: 151,063
No of node features: 111,795
User fields associated with the arcs: 42

User fields associated with the nodes: 8

Detailed description of the arc feature class
The following user-defined fields are available in the ROADARC layer for the arc feature class:

Table 4. Fields of the ROADARC layer.

COUNTRY Character ISO country code (see Table 43)
'YY' = Ferry link

LINKCAT Integer Link category in 2011
0 = Access link to/from centroid
1 = Motorway

2 = Dual-carriageway road

3 = Other trunk road

4 = Car ferry

5 = Eurotunnel / Motorail

6 = Planned link, link not existing in 2011
8 = Regional road

9 = Local road, city street, pathway

10 = Motoways of the Sea

11 = Short Sea Shipping links

TRUNK Integer Trunk road classification
0 = No trunk road
1 = Trunk road
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EURID Character European road identifier, e.g. E40 E67
SPEEDLIMCA Integer National speed limits for cars (km/h) (see Table 9)

30 = Access link

OPERATION Integer Operation
0 = Access link to/from centroid
1 = Road under operation
2 = Planned road / road under construction
3 = Road out of use/abandoned

MARITIM_TIME Integer Timetable travel times for ferry connections (in min)
0 = Regular road, access link
>0 = Ferry connection

SAILING DIST Integer Sailing distances of ferry services (in km)
0 = No ferry service, regular road, access link

TENCAT Integer TEN / TINA category

0 =No TEN/TINA link

1 = Existing TEN / TINA link

2 = Planned TEN / TINA link
CATEGORY Integer Road category

0 = No link of strategic network

1 = TEN road link

2 = TINA road link, backbone

3 = TINA road link, additional

4 = Helsinki corridor

5 = Additional link of strategic network

PRIOEL Integer TEN priority project number (Essen list)
0 =No TEN/TINA priority project
7 = Greek motorways (Via Egnatia, Pathe)
8 = Motorway Lisboa-Valladolid
11 = @resund road/rail link
12 = Nordic triangle
13 = Ireland/United Kingdom/Benelux
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20 = Fixed link Fehmarn Belt

PRIOVM Character Priority project code (Van Miert group)
¢ “=No Van Miert project
LOP5 = Oeresund road/rail link
LOP10 = Greek motorways
LOP11 = Motorway Lisboa-Valladolid/Sevilla/Coruna
LOP12 = Nordic Triangle
LOP13 = Ireland/UK/Benelux
L1P12 = Multi-model links IE, UK, Europe
L1P13 = Road/rail Messina bridge
L1P14 = Fixed road link Fehmarn Belt
L1P15 = Nordic triangle
L1P16 = Multi-modal link PT-ES- Europe
L1P17 = Motorways in BG & RO
L1P18 = Motorway Gdansk-Katowice-Brno-Vienna
L3P9 = Road link Dover-Fishguard
L3P10 = Motorway Dresden/Nuernberg-Praha-Linz
L3P12 = Motorway Zilina-Bratislava-Vienna
L3P14 = Motorway (Ljubljana) — Maribor — Pince -Zamardi
L3P15 = Upgrading Pyreness links

STRATEGIC Integer Strategic network

0 = No link of strategic network
1 = Link of strategic network

DATE OPEN Date Date of first road opening (opened to traffic)
MM/DD/YY (e.g. 08/01/06 for 1 August 2006)

STATUS Integer Status of construction works
0 = No construction works going on
1 = Not yet planned
2 = Study phase
3 = Impact study phase
4 = Planned
5 = Under construction
6 = Completed, opened to traffic
7 = Under construction, partly completed
8 = Planned, partly under construction
9 = Partly completed, partly planned
10 = Partly completed
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11 = Under review phase

12 = almost completed, close to openening
13 = works underway

14 = Information not available

15 = Project access link

Integer Year of completion of construction works (estimated)

LINKCAT76 Integer Link category 1976 (see LINKCAT)

LINKCATS86 Integer Link category 1986 (see LINKCAT)

LINKCAT96 Integer Link category 1996 (see LINKCAT)
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LINKCAT2006 Integer Link category 2006 (see LINKCAT)

LINKCAT2016 Integer Link category 2016 (see LINKCAT)

LINKCAT2026 Integer Link category 2026 (see LINKCAT)

COUNTRY indicates the ISO code of the country in which the link is located. Because car fer-
ries cannot be assigned to any country, car ferry links have the country code 'YY'.

LINKTYPE, LINKCAT, CODE, EURID (Figure 5), NATID, CONST, TRUNK, INTERURBAN,
SPEEDLIMCAR, SPEEDLIMLOR, OPERATION and MARITIME TIME give general infor-
mation on all links. TRUNK indicates whether or not a road represents a trunk road. Trunk
roads are defined as motorways, E-roads, national roads and other dual-carriageway roads.
INTERURBAN indicates whether or not a road section is a urban road located within urban
centers, towns and villages, with local speed limits. SPEEDLIMCAR gives the national speed
limits for cars, subject to the link category and country, while SPEEDLIMLOR provides the
same kind of information for lorries. Access links have a general speed of 30 km/h. In case of
car ferries, the Eurotunnel link or motorail services (vehicle pick-ups in Swiss rail tunnels)
SPEEDLIMCAR and SPEELIMLOR are not set, but the field MARITIM TIME provides the re-
spective timetable travel times for ferry services and shipping links. 7able 9 illustrates and
overview on the speed limits differentiated by mode, country, link category and urban/non-
urban road sections. Local speed limits due to specific local conditions are not availabl in the
database. CONST represents specific artificial buildings (‘constructions’) along road sections:
tunnels and bridges. However, only major buildings are indicated in the dataset. OPERATION
indicates whether a road section is under operation, planned or already abandoned.

For ferries and shipping links, SAILING DIST and SERVICE_ FREQ provide information on
the sailing distance across the waters, and on the frequency of the (ferry) services.

TENCAT, TENALIGN, PRIOEL, PRIOEUO3, PRIOVM, PRIOSEC, CORRIDORS and CATEGORY
give information on those links which are included in the "Trans European Transport Network
Outline Plan, Section Road" based on the Joint Decision of the European Parliament and of
the Council published in the Official Journal of the European Communities (L228, 9 Septem-
ber 1996), or are part of the TINA network (TINA Secretariat 1999; 2002). The road corridors
towards eastern Europe were first agreed at the second pan-European Conference of the Euro-
pean Ministers of Transport in Crete in March 1994 ("Crete Corridors") and secondly con-
firmed at the Helsinki meeting (now: "Helsinki Corridors"). The 'TINA road link, backbone'
(CATEGORY=2) are the former Crete Corridors in the candidate countries, whereas the 'TINA
road link, additional' (CATEGORY=3) represent additional links identified by the TINA Secre-
tariat in correspondence with the candidate countries to connect important cities to the trans-
European road network. Additional links of the strategic network (CATEGORY=5) are (semi-)
important road links identified by RRG which are neither part of the TEN or TINA networks
nor part of the Helsinki corridors (CATEGORY=4) but are used to guarantee connectivity of
regions and centroids to the trans-European road network. They were introduced mainly for
modelling reasons.
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A planned TEN link in association with unknown alignment (TENCAT=2 and TENALIGN=2)
represents a planned road to be constructed, whereas a planned TEN link with known align-
ment (TENCAT=2 and TENALIGN=1) represents improvements on existing roads (e.g. exten-
sion, addition of a further track).

The three attributes PRIOEL, PRIOEU03, PRIOVM and PRIOSEC inform about whether or not
a road section is part of the priority projects. Priority projects were first identified by the Eu-
ropean Commission at the Essen summit (PRIOEL) (European Commission, 1995). These
projects are part of the TEN and were considered of crucial importance for the further devel-
opment of the trans-European transport networks. Hence, efforts and money was concentrated
on them. The priority projects of the Essen list concentrated on the old EU member states.
Partly these projects are already under operation, partly they are in the construction phase, and
some of them are even in the planning stage. In 2003, the Van Miert high level group was
established to develop suggestions and recommendations for the further development of the
TEN and TINA networks in general, and for the priority projects in particular (HLG, 2003).
Their suggestions are laid down in PRIOVM. In the light of the enlargement of the EU, this list
now extends into the new member states. However, not all of the suggestions of the Van
Miert group were finally adopted by the Commission (European Commission, 2003). There-
fore, PRIOEUO3 represents the final revised list of the priority projects, as listed in Table 5
and shown in Figure 6. Parts of these priority projects are furthermore subsumed under the
so-called Quick Start Programme (QSP, European Commission, 2004). These prioritised sec-
tions can be identified by querying the attribute PRIOSEC. If, for instance, one wants to select
all prioritised sections of the priority project 8 (motorway Lisboa-Valladolid), the following
selection criterion has to be applied:

PRIOEUO3 = 8 and PRIOSEC = ‘PS’

whereas the selection criterion

PRIOEUO3 = 8 and PRIOSEC = '/

will identify all other sections of this priority project that are not prioritised. Table 4 provides
an overview on the prioritised sections from the quick start programme. A collection of indi-
vidual country maps showing the priority projects one-by-one by differentiating prioritised
sections from none-prioritised sections can be downloaded from the DG TREN webpage (Eu-
ropean Commission, 2005).

Table 5. Priority road projects.

Fixed link road/rail Messina bridge

Motorway Lisboa-Valladolid ES, PT

Oresund railroad link - 'DK,SE
Nordic triangle 12 FL SE

Treland/ UK/ Beneluxroad link - 'BEIE,UK  «7
Fixed link Fehmarn Belt DE, DK

Motorway Gdansk-Katowice-Bmo-Vienna - (AT, CZPL,SK  «%
Multi-modal link Ireland/UK/continental Europe 26 BE, FR, IE, UK
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1 QOSP: Sections of the Via Egnatia and the cross-border section Greece-Bulgaria
2 QSP: Sections in the UK between Liverpool and Londin
3 QOSP: Cross-border sections between Ostrava (CZ) and Vienna (AT)

Source: Revised version as of 2003, European Commission, 2003; 2004b; 2005

STRATEGIC indicates whether or not the link is part of the strategic road network. The strate-
gic road network contains the trans-European road links specified in Decision 1692/96/EC,
the TINA networks for the candidate countries as defined by the TINA secretariat and the east
European road corridors ('Helsinki Corridors') as well as selected additional links in Eastern
Europe and further links to guarantee connectivity of regions and centroids.

The access links are functional links used for transport modelling to connect NUTS-2 region
centroids to the network. Centroids represent the centres of transport analysis zones (TAZ)
and are used as origins and destinations. Each centroid is connected to the real-world network
via one (Figure 4, left) or several access links (Figure 4, right). The latter feature becomes
particular important in the rail network. The geographical position of centroids is the same in
both the road and rail networks. In contrast, the waterway network is lacking centroids.

—___|F T
\ l

L

@ Centroid Road or rail node Accesslink  —— Road or railway

Figure 4. Centroids and access links in the road and rail networks.

A hierarchy of roads can be established using different link attributes. Such hierarchies may
be important for plotting the road network (e.g. producing maps), or may be required for cer-
tain types of network analysis or transport modelling. There are several possibilities in the
database to establish such hierarchies, ranging from rather simple differentiations to more
complex ones.
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The easiest way is to apply the LINKCAT attribute, which allows to differentiate motorways,
dual-carriageway roads, trunk roads, regional roads and local roads and planned roads, which
eventually totals up to six categories (see Figure 2). Alternatively, applying the CODE attribute
yields the same set of differentiation, however, this attribute also distincts E-roads from non-
E-roads as further subcategories, i.e. it combines information from the LINKCAT and EURID
attributes. Altogether, eleven categories are differentiated here (see Table 4). For classified
trunk roads, the official national road identifiers are coded in the database in the attribute NA-
TID, offering a third option for building and mapping road hierarchies. The NATID attribute
can either be combined with LINKCAT or with the CODE attribute.

A combination of NATID and LINKCAT enables to further differentiate other trunk roads
(LINKCAT=3) into other classified trunk roads (LINKCAT=3 and NATID set) and non-
classified trunk roads (LINKCAT=3 and no NATID available); similarly, dual-carriageways
(LINKCAT=2) can be further differentiated into classified dual-carriageways and non-
classified dual-carriageways, and also regional roads (LINKCAT=8) can be further differenti-
ated into classified regional roads and non-classified regional roads. Altogether, this totals up
to nine different road types.

Another option is to combine NATID with the CODE attribute. By definition, all ‘M’ and ‘N’-
CODE values (ME,M,NED,NE,ND,N) do have entries in NATID. Thus, only all the ‘T’ and ‘RL’-
CODE values (TE,TD,TED,T,RL) can be further differentiated into classified roads (i.e. those
having entries in NATID as well) and non-classified roads (i.e. those lacking entries in NA-
TID), which eventually amounts to 16 road categories available.

Beyond these options, it is of course also possible to use the other attributes available (7able
4) to establish different kinds of road hierarchies with other degrees of complexity and other
foci.

DATE_OPEN, SOURCE_OPEN, STATUS, TYPE and YEAR provide additional information on
the date of first opening of a road section (DATE_OPEN, SOURCE_OPEN), and on possible
construction works taking place along the road section (STATUS, TYPE and YEAR).
DATE OPEN provides the date when the road was first opened to traffic, whereas
SOURCE_OPEN indicates the source from which this information was obtained. Note that this
information is currently only available for a subset of all roads (in the countries of Denmark,
Germany and Ireland). STATUS, TYPE and YEAR in turn provide information on completed
and actual construction works taking place along the road segment. TYPE informs about the
type of the construction works going on, STATUS gives the work status (planned, under con-
struction, completed), and YEAR provides the envisaged completed year of that works. Note
that such works may also be completed in the past. Information provided in STATUS and
YEAR are subject to the actual progress of the construction work, and so differences may oc-
cur between information provided in the RRG GIS Database and reality. LINKCAT71,
LINKCAT76, LINKCAT81, ..., LINKCAT2021, LINKCAT2026 and LINKCAT2031 provide the
road link categories for the respective years. The range of accepted values in these fields cor-
respond to those for the field LINKCAT. This information, together with the information on
road opening and construction works, may be used to keep track about the development of the
road networks over time.
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Optional link information

Optionally, additional fields would be available upon request which might be used for
transport modelling purposes. This additional information refers to slope gradients and slope
penalties by road section, and on agglomeration penalties.

The fields FROMELEVAT and TOELEVAT will represent the elevation above sea level for the
from-node and the to-node of the road section and the attribute SLOPEGRADIENT will then
represent the slope of the road section and the attribute SLOPEPEN will give a penalty on trav-
el times due to the road gradient. Depending on the population densities of the location where
the from-node and to-node of the road section are located, the field AGGLOPEN will provide a
specific penalty which might also be of interest. The penalty will be the higher the higher the
population densities are. It represents two types of information that are not directly available
in the database: first, it could be used to introduce local speed limits and waiting times at traf-
fic lights that are not included in the database. It is assumed that the higher the population
density the higher the traffic volumes are and so the more likely it is that local speed limits
and traffic lights occur. Second, this field takes account of higher traffic volumes and conges-
tion in agglomerations, and so can be used as a proxy for lower actual speeds (compared to
the maximum speed limit allowed).

All optional fields are derived through GIS techniques by overlaying the road network layer
with a digital terrain model, with settlement layers and population density layers, respectively.

Detailed description of the node feature class

The following user-defined fields are available in the ROADPNT layer for the node festure
class:

NODEID1 is a unique identifier for each node in the network. The first three digits indicate the
number of the region in which the node is located. COUNTRY1 indicates the ISO code of the
country in which the node is located. REGION1 is a four-character acronym of the name of the
region. The main city (not necessarily the greatest city) of each region is the centroid of the
region. For each region the nodes are counted from 0000, with 0000 indicating the centroid.

Border nodes are nodes at national borders. At each border crossing there is a border node.
Border nodes have two node numbers, country codes and region codes indicating that they
belong to two different countries. Regular nodes have no entries in NODEID2, COUNTRY2 and
REGION2.

NODETYPE represents the type of the node. Centroids (NODETYPE=0) are functional access
nodes used for transport modelling. Road nodes (NODETYPE=2) are nodes where link charac-
teristics change (i.e. link attributes of the ROADAT layer change). Motorail loading stations
(NODETYPE=6) represent terminals where cars and trucks are loaded onto trains for transit
through the Eurotunnel or for transit to other Swiss railway tunnels.
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Table 6. Fields of the ROADPNT layer.

NODETYPE Integer Node type
0 = Centroid of NUTS-2 region
1 = Border node
2 = Road node
3 = Ferry (sea)port
4 = Motorway interchange
5 = Motorway exit
6 = Motorail loading station
7 = Tunnel portal or bridge portal
9 = Airport
11 =Pass / Col
12 = Rail station

COUNTRY1 Character ISO country code (see Table 43)

NODEID2 Float Node-ID xxx.yyyy (see NODEID1)

REGION2 Character NUTS-2 region code

For selected nodes a node label is provided in LABEL. The label may represent the name of a
city (if the node is representing the centre of a town or a village), may represent the name of a
ferry port, a border crossing, the name of a region centroid, or the name of a motorway exit or
a motorway intersection. Sometimes also the name of important tunnel portals or bridges are
provided. If the node represents a region Centroid (NODETYPE=0) than LABEL will be consti-
tuted by the name of the centroid followed by the capital letter ‘C’ (=Centroid). For exam-
ple, the Berlin centroid will be indicated like ‘Berlin C’. If a node represents a motorway
exit (motorway ramp) (NODETYPE=5), usually LABEL is proceeded with a keyword to indicate
that this noide represents an motorway exit, followed by the exit name. As a rule, the keyword
used dependes in the country. Table 7 provides these keywords for different countries.

Table 7. Keywords used to designate motorway exit nodes.

Austria, Germany, Switzerland AnschluB3stelle

‘Belgym _ ]
France Sortie, diffuseur

‘Hungary _ ]
Ireland, United Kingdom Junction, exit

My _ ]
Netherlands, The Aansluiting

‘Portugal  Aeesso
Spain Acceso
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Similar to the motorway exits, a keyword is used in LABEL to designate motorway inter-
changes (NODETYPE=4). Again, this keyword is country-specific (7able 8). However, unlike
for the motorway exits, this keyword may also not proceed LABEL in any case.

Table 8. Keywords used to designate motorway interchanges nodes.

Austria, Germany, Switzerland AK / Kreuz, Autobahnkreuz /
AD / Dreieck, Autobahndreieck
Knoten (Austria),

Verzweig (Schweiz)

Belgium, Luxembourg Croix
France, Switzerland Exchangeur, echangeur
Denmark Motorvejkryds

The information in LABEL is mainly attached for location purposes. Please note that this at-
tribute is not available for all notes, but for a limited subset thereof only.

Optional node fields

Similar to the arc feature class, there is an optional field available that might be of interest for
transport planning purposes. This field is called ELEVATION and represents the elevation
above sea level at the node location. This attribute is derived by GIS techniques through an
overlay of the road network layer with a digital terrain model.

Speed limits by type of vehicle and type of road link

The RRG GIS Database contains a table called ROAD SPEED LIMITS providing actual gen-
eral speed limits by type of vehicle (car/truck) and type of road link (urban/non-urban, normal
road, expressway, motorway). Table 9 summarizes this geodatabase table. The table in the
geodatabase can be linked to any geometry by using the country field. Altogether nine fields
are available in the table (see Table 10).

Table 9. Speed limits by type of vehicle, country and link category (MAN, 2009, Wikipedia,
2009).

urban normal expressways motorways urban normal expressways motorways
road road

120
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130 130

110 130

60 100 120

* speed limits for heavy trucks, characterisation of heavy trucks according to national nomenclature.

Table 10. Fields of the ROAD_SPEED LIMITS geodatabase table.

COUNTRY Character ISO country code (see Table 43)

CAR_ROAD Integer Speed limit for cars on normal roads outside urban areas (km/h)

CAR MOTORWAY Integer Speed limit for cars on motorways (km/h)
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LOR ROAD Integer Speed limit for heavy trucks, normal roads outside urban areas
(km/h)
LOR_MOTORWAY Integer Speed limit for heavy trucks on motorways (km/h)
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E Railway network

General information

The RRG European rail network layer contains all passenger and freight railway lines under
operation today, and rail ferries of 38 European countries, except for some private freight
railway tracks (Figure 7). The database contains all railway stations which are under opera-
tion today, plus those that are planned (future stations) and many of those that are currently
closed (see Table 11 and Figure 8). However, station names are not available for all stations
(for instance they may be missing for planned stations, or for closed stations or sometimes are
also missing for freight terminals), so that some of them can only be identified by node type
(NODETYPE=3,5,6,7,8,9,10,11,12,13,15,16,17, see table below). For many agglom-
erations tram and subway stations are coded in the database as well. Altogether, there are cur-
rently 43,633 railway, tram or subway stations coded in the layer, of which 41,136 can be
identified by name. Information on railway stations were taken, inter alias, from the rail-
faneurope web page (Railfaneurope.net, 2006).

Table 11. Number of railway, tram and subway stations by country.

Total By name Total By name

Belarus 139 Belgium 1,074

Croatia 421 419 Cyprus

Estonia 293 227 Finland 327 325

Greece 564 532 Hungary 932 931

Italy 2,984 2,948 Latvia 589 524

Luxembourg 64 Macedonia
Malta 0 Moldavia

Norway 559 422 Poland 1,641 1,509

Russia 433 378 Serbia 452 452

Spain 1,543 1,536 Sweden 1,569 794

Ukraine 179 178 United Kingdom 2,201 2,199

Note:
The above number of stations per country are indicative numbers subject to continuous database updates. State:
October 2011.

Currently the rail network altogether contains about 65,348 links and 60,231 nodes, including
tramways and subways for selected cities. In addition to currently existing rail lines, the data-
base contains all future projects of the trans-European transport network (TETN) programme
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of the European Union as specified in Decision 1692/96/EC of the European Parliament and
of the Council (European Communities, 1996), further specified in the TEN Implementation
Report (European Commission, 1998), and latest revisions of the TEN guidelines provided by
the European Commission (1999; 2002a; 2004a; 2004b), information on priority projects (Eu-
ropean Commission, 1995; 2002b; 2005), as well as the so-called TINA networks (TINA =
Transport infrastructure needs assessment‘; TINA Secretariat, 1999; 2002) for the new mem-
ber states and candidate countries and the "Helsinki Corridors" for the remaining east Europe-
an countries (Figure 9).

A subset of the rail network is the 'strategic rail network' which contains the trans-European
rail links specified in Decision 1692/96/EC of the European Parliament and of the Council,
the TINA networks for the candidate countries and the Helsinki corridors (European Commis-
sion, 1995) for the remaining east European countries as well as selected additional links in
eastern Europe and links to guarantee connectivity of regions and centroids. The strategic rail
network is dedicated as a transport modelling network, e.g. for accessibility calculations, on
the European, national and regional level. For modelling purposes, it also contains virtual
access or connector links linking the centroids of the transport zones to the network. The
transport zones correspond to the NUTS-2 regions of the system of region as defined by Eu-
rostat (Eurostat, 1995; 1999a; 1999b; 2004).

For rail lines that are part of the trans-European rail network of the European Union or of the
new member states and remaining candidate countries, the database distinguishes between
high-speed lines, upgraded high-speed lines and conventional lines. High-speed lines are re-
cently built or planned tracks for a maximum speed equal to or greater than 250 km/h or aver-
age speeds between 150 and 250 km/h depending on the country and the system. Links up-
graded for high-speed are designed for speeds up to 200 km/h or average speeds between 100
and 150 km/h. All other TETN rail links are conventional lines.

The Trans-European Transport Outline Plan, Section Railways, and the TINA network cover
not only the member states of the European Union and the new member states, bust also the
two other candidate countries. Moreover, the Helsinki corridors extend into the remaining east
European countries.

In addition to the coding of the TEN-T outline plans, also other national outline plans of the
European countries are coded in the rail network layer. By applying this information, future
rail networks until 2030 may be extracted from the RRG GIS Database.

Similar to the future developments, the rail network layer also comprises the historic devel-
opment of the rail networks since 1970, which means that the development over time of the
rail networks from 1970 until 2030 is coded in the database. Thus, layers representing the rail
network for any of the years in between 1970 and 2030 may be provided.
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(c) 2011 RRG

TEN-T classification of rail lines

“ Other rail links

“~ High speed line

“_~ High speed line, planned

“~» Upgraded high speed line

“» Upgraded high speed line, planned

. Conventional line Data Source:
- Conventional line, planned RRG GIS Database (RRG, 2011)

Figure 7. Railways by TEN link category.
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The name of the layer containing the trans-European railway network is RAILxx and com-
prises arc (RAILARC) and node (RAILPNT) feature classes. Its basic characteristics are:

Layer name: RAILxx

Feature classes: Arcs, nodes, tables
No of arc features: 65,348

No of node features: 60,231

User fields associated with the arcs: 36

User fields associated with the nodes: 16

User fields associated with the tables: 12/8/10

Detailed description of the are feature class
The following user-defined fields are available in the RAILARC layer for the arc feature class:

Table 12. Fields of the RAILARC layer.

COUNTRY Character ISO country code (see Table 43)
'YY' = Ferry link
LINKCAT Integer Link category in 2011

0 = Access link to/from centroid

1 = Main line, double track, electrified

2 = Main line, double track

3 = Main line, single track, electrified

4 = Main line, single track

5 = Secondary line, double track, electrified
6 = Secondary line, double track

7 = Secondary line, single track, electrified
8 = Secondary line, single track

9 = Narrow gauge line

10 = Rail ferry

11 = Passenger ferry

15 = Planned link, not existing in 2011

16 = Subway

17 = Tramway

18 = Monorail system

19 = Pathway, connecting footway

OPERATION Integer Link operation mode
0 = Access link to/from centroid
1 = In operation
2 = Planned link (link to be newly constructed)
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3 = Link not in use, out of operation

4 = Link not in use, former tracks removed

5 = Railway museum track, steam railway line
6 = Link not in use, reactivation planned

TENCAT TEN / TINA category

0 =No TEN/TINA link

1 = High speed line

2 = High speed line, planned

3 = Upgraded high speed line

4 = Upgraded high speed line, planned

5 = Conventional line

6 = Conventional line, planned
TENALIGN Integer TEN / TINA alignment

0 =No TEN/TINA link

1 = TEN/TINA link with precise alignment

2 = TEN/TINA link with unknown precise alignment
PRIOEL Integer TEN priority project number (Essen list)

0 = No TEN/TINA priority project

1 = HST/combined transport Nuernberg-Berlin

2 = HS rail Paris-Cologne-Amsterdam-London

3 = HS rail south: Madrid-Barcelona-Montpellier/Dax

4 = HS rail Paris-Karlsruhe-Luxembourg/ Saarbriicken

5 = Betuwe line Rotterdam-Rhine/Ruhr

6 = HS rail Lyon-Venice-Trieste

8 = Multimodel link Portugal-Spain-Europe

9 = Rail Cork-Dublin-Belfast-Larne-Stranraer

11 = @resund road/rail link

12 = Nordic triangle

14 = West coast main line (UK)

16 = High capacity rail line across the Pyrenees

17 = HST/combined transport East-West

19 = HS interoperability on Iberian peninsula
20 = Fixed link Fehmarn Belt
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PRIOVM

Character

Priority project code (Van Miert group)

¢ “=No Van Miert project

LOP1 = HS rail Paris-Cologne-Amsterdam-London

LOP2 = Betuwe line Rotterdam-Rhine/Ruhr

LOP3 = Rail Cork-Dublin-Belfast-Larne-Stranraer

LOP5 = HST/combined transport Nuernberg-Berlin, Verona-
Munich, Milano-Naples

LOP7 = HS rail south: Madrid-Barcelona-Montpellier/ Dax-
Bourdeaux-Tours

LOP8 = HS rail Paris-Karlsruhe-Luxembourg/Saarbr.

LOP9 = HS rail Lyon-Venice-Trieste

LOP11 = Multimodel link PT-ES-Europe

LOP12 = Nordic triangle

LOP14 = West coast main line (UK)

L1P4 = Rail Lyon-Triest/Koper-Ljubljana-Budapest

L1P5 = Rail Berlin-Verona-Napoli/Milano-Bologna

L1P6 = Rail Kulata-Sofia-Budapest-Vienna-Praha-Niirnberg
L1P7 = HST southwest (PT, ES, FR)

L1P8 = Rail Gdanks-Warszawa-Katowice-Brno/ Zilinia
L1P9 = Rail Lyon/Genua-Basel-Duisburg-Rotterdam

L1P10 = Rail Paris-Strasbourg-Stuttgart-Vienna-Bratislava
L1P11 = HS interoperability on Iberian peninsula

L1P12 = Multimodel link IE/UK/Europe

L1P13 = Messina road/rail bridge

L1P14 = Fixed link Fehmarn Belt

L1P15 = Nordic triangle

L1P16 = Multimodal link PT-ES-Europe

L2P1 = New Pyrenees rail link

L2P2 = Rail Baltica

L2P3 = Rail freight corridor Gdanks.-Bydgoszcs-Katowice-
Zwardon

L3P2 = Rail Bari-Durres-Sofia-Varna/Burgas

L3P3 = Rail Napoli-Reggio Calabria-Palermo

L3P8 = Intermodal corridor Ioannian Sea/Adria

L3P11 = Rail link Praha-Linz
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HSL Integer High-speed rail lines
0 = No high speed rail line
1 = Upgraded high speed rail line
2 = New constructed and dedicated HSL
3 = Upgraded HSL in future
4 = New constructed and dedicated HSLin future

COOKNET Integer Thomas Cook railway network
0 = Link not part of Thomas Cook rail network
1 = High speed line
2 = Main line
3 = Secondary line

CONST Integer Specific artifical buildings

0 = No tunnel nor bridge

1 = Tunnel

2 = Bridge
LINKCAT71 Integer Link category 1971 (see LINKCAT)
LINKCATS1 Integer Link category 1981 (see LINKCAT)
LINKCATO91 Integer Link category 1991 (see LINKCAT)
LINKCAT2001 Integer Link category 2001 (see LINKCAT)
LINKCAT2011 Integer Link category 2011 (see LINKCAT)
LINKCAT2021 Integer Link category 2021 (see LINKCAT)
LINKCAT2031 Integer Link category 2031 (see LINKCAT)
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TYPE

Integer

Type of construction works

0 = No construction works going on

1 = New link: high speed

2 = Upgrading high speed

3 = Information n.a.

4 = New link

5 =New link: high speed

6 = New link, partly upgrading existing link

7 = New link, partly upgrading to high speed

8 = Upgrade

9 = Improvement, reconstruction works

10 = Upgrade: high speed, with more than 4 tracks
11 = Upgrading conventional line

12 = Electrification

13 = Conventional

14 = Electrification: designed for speed 100 km/h
15 = Upgrade: designed for speed > 300 km/h

16 = Upgrade: designed for speed > 200 km/h

17 = Upgrade: high speed CT

19 = Upgrade and electrification for speed > 200 km/h
20 = Upgrade and electrification

21 = Upgrade and tilting

22 = New link: subway/metro

23 = Upgrade: new additional track

24 = Upgrade: high speed from 1 to 2 tracks

25 = Upgrade: designed for speed 120 km/h

26 = Upgrade: high speed traffic control system
27 = Upgrade: traffic control system

28 = Upgrade: conventional line from 1 to 2 tracks
29 = Upgrade: conv. Line from 1 to 2 track & electr.
31 = Study phase (i.e. actions not yet defined)

32 = Upgrade: conventional route improvement
33 = Upgrade: conventional line, TCS & electr.
34 = Upgrading gauge line

35 = Study phase for high-speed line

36 = New link (no further information)

37 = Study phase for high-speed line/new line

38 = Upgrade: from 2 to 4 tracks

39 = New link: descigned for speed > 200 km/h
40 = Upgrade: high speed from 2 to 4 tracks

41 = New link: new tunnel or new bridge

42 = Upgrade: designed for speed 160 km/h

43 = Upgrade: conventional line additional track
44 = Upgrading capacity

45 = Removal of level crossings

46 = Reactivation of closed link for passenger trans.
47 = Planned conventional line

48 = Planned high speed line

SPEED_TT

Integer

Speed on railway section according to actual timetables (km/h)
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COUNTRY indicates the ISO code of the country in which the link is located. Because rail and
passenger ferries cannot be assigned to any country, ferry links have the country code 'YY'.

LINKTYPE, LINKCAT, LINKUSE, OPERATION, COOKNET and CONST give general infor-
mation on all links. COOKNET differentiates those links which are part of the Thomas Cook
rail network from the other links, while CONST represents specific artificial buildings (‘con-
structions’) along rail sections: tunnels and bridges. However, only major buildings are coded
in the dataset.

TENCAT, TENALIGN, PRIOEL, PRIOEUO3, PRIOVM, PRIOSEC, CATEGORY, CORRIDORS and
EUFRANET give information on those links which are included in the "Trans European
Transport Network Outline Plan, Section Railways" based on the Joint Decision of the Euro-
pean Parliament and of the Council published in the Official Journal of the European Com-
munities (L228, 9 September 1996) or are part of the TINA network (TINA Secretariat, 1999;
2002). The railway corridors towards eastern Europe were first agreed at the second Pan-
European Conference of the European Ministers of Transport in Crete in March 1994 ("Crete
Corridors") and secondly confirmed at the Helsinki meeting (now: "Helsinki Corridors"). The
'TINA rail link, backbone' (CATEGORY=2) are the former Crete Corridors in the candidate
countries, whereas the 'TINA rail link, additional' (CATEGORY=3) represent additional links
identified by the TINA Secretariat in correspondence with the candidate countries to connect
important cities to the trans-European railway network. Additional links of the strategic net-
work (CATEGORY=5) are (semi-)important rail links identified by RRG which are neither part
of the TEN or TINA networks nor part of the Helsinki corridors (CATEGORY=4) but are used
to guarantee connectivity of regions and centroids to the trans-European railway network.
They were introduced mainly for modelling reasons. EUFRANET indicates whether or not a
link is included in the so-called Dedicated Rail Freight Network as proposed by the Eufranet
(2001) project. The dedicated rail freight network distinguishes between a core network and
an intermediate network (Figure 11).

A planned conventional line (TENCAT=6) is a new conventional railway line to be constructed
that currently not exists. A planned upgraded high speed line (TENCAT=4) is currently a con-
ventional rail line planned to be upgraded for high speed traffic in future. Similarly, an up-
graded high speed line (TENCAT=3) represents a formerly conventional line that was upgraded
for high speeds by technical improvements (signalling techniques, removal of level crossings
etc,). A planned high speed line (TENCAT=2) is a new high speed link to be constructed that
currently does not exist. Finally, a high speed line (TENCAT=1) is an existing high speed rail
link constructed on separate alignment specially designed for high speed traffic.

The four attributes PRIOEL, PRIOEU03, PRIOVM and PRIOSEC inform about whether or not a
rail section is part of the priority projects. Priority projects were first identified by the Europe-
an Commission at the Essen summit (PRIOEL). These projects are part of the TEN and were
considered of crucial importance for the further development of the trans-European transport
networks. Hence, efforts and money was concentrated on them. The priority projects of the
Essen list concentrated on the old EU member states. In 2003, the Van Miert high level group
developed suggestions and recommendations for the further development of the TEN and
TINA networks in general, and for the priority projects in particular. Their suggestions are
laid down in PRIOVM. In the light of the enlargement of the EU, this list now extends into the
new member states. However, not all of the suggestions of the Van Miert group were finally
adopted by the Commission. Therefore, PRIOEU03 represents the final revised list of the rail
priority projects (Table 13, Figure 10). Parts of these projects are furthermore subsumed un-
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der the so-called Quick Start Programme (QSP, European Commission, 2004). These priori-
tised sections can be identified by the attribute PRIOSEC. If, for instance, one wants to select
all prioritised sections of the priority project 8 (motorway Lisbon-Valladolid), the following
selection criterion has to be applied:

PRIOEUO3 = 8 and PRIOSEC = ‘PS’

whereas the selection criterion

PRIOEUO3 = 8 and PRIOSEC = '/

will identify all other sections of this priority project that are not prioritised. Table 13 pro-
vides an overview on the prioritised sections of the railway network from the quick start pro-
gramme. A collection of individual country maps showing the priority projects one-by-one by
differentiating prioritised sections from none-prioritised sections can be downloaded from the
DG TREN webpage (European Commission, 2005).

Table 13. Priority rail projects (2003).

High speed train combined transport North-South, incl Messina 1 AT, DE, IT
bridge

High speed rail south: Madrid-Barcelon-Montpellier/Madrid-Dax 3 ES, FR

 High speed rail Paris-Karlsruhe / Luxembourg / Saarbruecken 4 DE,FR,LU -
Betuwe line Rotterdam-Rhein/Ruhr 5 DE, NL

 High-speed rail Lyon-Venice-Trieste/Koper-Ljubljana-Budapest - CFRHUIT, ST ef
Multimodal link Portugal-Spain-Central Europe ES, FR, PT

Rail Cork-Dublin-Belfast-Larne-Stranraer - IEUK
@resund rail/road link 11 DK, SE

West coast main line

High speed train, combined transport East-West 17 AT, DE, FR, SK o7
Rail Athina-Kulata-Sofia-Budapest-Vienna-Praha-Nuernberg 22 AT BE,CZ,DE,GR, o8
Rail Lyon/Geneva-Basel-Duisburg-Rotterdam-Antwerp 24  BE, DE, FR, NL o!
Rail Baltica EE,LT,LV,PL
Intermodal corridor Ioannian Sea/Adria GR

1 QOSP: Brenner section between Innsbruck (AT) and Verona (IT)

2 QSP: Cross-border section Belgium-Germany

3 QOSP: Cross-border sections Portugal-Span and Spain-France

4 QSP: Cross-border section Strasbourg (FR) — Karisruhe (DE)

5 QOSP: Cross-border sections France-Italy and Slovenia-Hungary

6 QSP: Sections in the Stockholm and Malme areas (SE) and East of Lahti (FI)

7 QSP: Section between Munich and Bratislava

8 QSP: Section between Gyor and Budapest (HU)
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9 QOSP: Section between Katowice and Polish-Slovakia border
10 QSP: Section between Dijon-Mulhouse (FR) and Germany, and cross-border section Germany-Netherlands
11 QSP: Section between Dublin (IE) and Liverpool (UK)

Source: Revised for version as of 2003, European Commission, 2003; 2004b; 2005

STRATEGIC indicates whether or not the link is part of the strategic rail network. The strate-
gic rail network contains the trans-European rail links specified in Decision 1692/96/EC, the
TINA networks for the candidate countries as defined by the TINA secretariat and the east
European rail corridors (‘Helsinki Corridors') as well as selected additional links in Eastern
Europe and further links to guarantee connectivity of regions and centroids.

HSL indicates whether a link represents a (upgraded) high speed line (with design speeds of
more than 200 km/h). The attribute is similar to the TENCAT attribute, however, the main dif-
ference is that TENCAT is only referencing the Trans-European Rail Networks (TEN-Ts) with
the TEN-T classification, whereas HSL is referencing the full rail network, including non-EU
countries, and including sections that are not part of the TEN-Ts. Existing high speed rail
lines today may represent upgraded high speed lines (HSL=1; upgraded from conventional
lines) or new constructed high speed rail lines (HSL=2), specifically dedicated forhigh-speed
operations; similarly, HSL is also referencing planned future high speed rail lines, which may
either be upgraded in future (HSL=3) or may be new constructed (HSL=4). Figure 12 illus-
trates existing and future high speed rail lines in Europe. Main information concerning the
HSL characterisation was taken from tne following webpage: "Die schnellsten Ziige der
Welt" (Werske, A. (2006): www.hochgeschwindigkeitszuege.com). SPEED_TT provides the
maximum speeds on railway sections according to actual timetables. Often, datasets provide
the maximum design speeds that can ideally be travelled by trains along a section, however,
in reality the maximum design speeds are rarely reached due to different operating and
maintenance reasons. Therefore, speeds derived from the timetables provide a more realistic
picture on the speeds that are actually travelled.

The access links are functional links used for transport modelling to connect NUTS-2 region
centroids to the network. Centroids represent the centres of transport analysis zones (TAZ)
and are used as origins and destinations. Each centroid is connected to the real-world network
via one or several access links (see Figure 4). The latter aspect is particularly important for
the rail network, to connect centroids to all the four directions. The geographical position of
centroids is the same in both the road and rail networks. In contrast, the waterway network is
lacking centroids, but introduces so called port access links.

A hierarchy of railways can be established using different link attributes. Such hierarchies
may be important for plotting the railway network (e.g. producing maps), or may be required
for certain types of network analysis and transport modelling. There are several possibilities
in the database to establish such hierarchies, ranging from rather simple differentiations to
more complex ones.
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Figure 10. Priority rail projects.
Source: European Commission (2003, 2005)
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(c) 2011 RRG

Dedicated rail freight net: core network
—— Dedicated rail freight net: intermediate network

~— Other railways

Figure 11. Dedicated rail freight network
Source: Eufranet (2001).
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(c) 2011 RRG

=== Upgraded high speed rail line

= Upgraded HSL in future
=== New constructed and dedicated HSL

= New constructed and dedicated HSL in future
~— No high speed rail line

Figure 12. Existing and future high speed rail lines in Europe.

RRG ¢ Database User Manual



44

The easiest way is to apply the LINKCAT attribute, which allows to differentiate main and
secondary lines and narrow gauges, single or double track, electrified or non-electrified, exist-
ing and planned lines, which eventually totals up to ten categories. Alternatively, the TENCAT
attribute can be used to differentiate high-speed lines, upgraded high speed lines and conven-
tional lines, both existing and planned. However, the TENCAT attribute only provides infor-
mation for the TEN and TINA networks and is lacking information for the other lines. Alto-
gether, six categories are available (see Figure 7). A third option would be to use the OPERA-
TION attribute, which distinguished operational lines from planned lines and those lines out of
operation and museum lines.

More complex hierarchies can be established by combining different attributes, such as
LINKCAT and OPERATION, or LINKCAT and TENCAT information, or LINKCAT and HSL. This
way further sub-hierarchies of railway lines can be established.

STATUS, TYPE and YEAR provide additional information on possible construction works tak-
ing place along the road section. TYPE informs about the type of the construction works going
on, STATUS gives the work status (planned, under construction, completed), and YEAR pro-
vides the envisaged completed year of that works. Note that such works may also be complet-
ed in the past. LINKCAT71, LINKCAT76, LINKCAT81, .. , LINKCAT2001, and
LINKCAT2006 provide the railway link categories for the respective years. The values of the-
se fields correspond to those for the field LINKCAT. This information may be used to keep
track about the development of the road networks over time.

Optional arc fields

Optionally, additional fields would be available upon request which might be used for
transport modelling purposes. This additional information refers to slope gradients and slope
penalties by railway section.

The attributes FROMELEVAT and TOELEVAT will then represent the elevation above sea level
for the from-node and the to-node of a rail section and the attribute SLOPEGRADIENT will
then represent the slope of the railway section and the attribute SLOPEPEN will give a penalty
on travel times due to the gradient.

All optional fields are derived through GIS techniques by overlaying the railway network lay-
er with a digital terrain model.

Detailed description of the node feature class
The following fields are available in the RAILPNT layer for the node feature class:

Table 14. Fields of the RAILPNT layer.

Attribute Type Contents

NODETYPE Integer Node type
0 = Centroid of NUTS-2 region
1 = Border node
2 = Rail node
3 = Ferry (sea)port
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4 = Rail junction, branching

5 = Railway station, passenger (and freight)

6 = Railway station, freight terminal

7 = Intermodal terminal station

8 = Combined road-rail transhipment

9 = Regional train station

10 = Railway stop, secondary passenger train stop
11 = Former railway station (out of operation)

12 = Marshalling yard

13 = Industrial terminal, power station

14 = Tunnel portal, bridge portal

15 = Railway station and regional train stop

16 = Subway/Metro station (for selected cities only)
17 = Tramway station (for selected cities only)

18 = Station entrance point

19 = Subway entrance point

20 = Regional train entrance point

21 = Monorail halt, narrow gauge halt

PLATFORMS Integer Number of gates/platforms at passenger train stations
0 = No passenger train station
1, 2,3, ....,30 = Number of gates/tracks
99 = More than 30 gates
-99 = Information not available

COUNTRY1 Character ISO country code (see Table 43)

REGIONI Chametr  NUTS2regioncode
NODEID2 Float Node-ID xxx.yyyy (see NODEID1)

CCONTRYZ  Chameter  ISOcowmycodeGee Table 45)
REGION2 Character NUTS-2 region code

LABEL  Chmetr  Nedelbel
OPERATION Integer Status operation of train stations

0 = No train station

1 = In operation

2 = Planned, new station

3 = Out of operation, closed

4 = Reactivation of closed station

ECESTAT Integer Stations for long distance traffic
0 =No IC/EC train station
1 =IC/EC train station

REGSTAT Integer Rapid regional train stations
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0 = No rapid regional train station
1 = Rapid regional train station

NODETYPE and NODEGROUP indicate the type of the node in the rail network. Centroids, bor-
der nodes, rail ferry ports, rail junctions and branchings, as well as railway, tram and subway
stations and tunnel and bridge portals are differentiated. Rail nodes (NODETYPE=2) are used at
locations where characteristics of the railway tracks change (e.g. where a one track line is
changing to a dual track line). This information can also be used to establish a hierarchy of
railway stations: main stations (NODETYPE=5), regional train stations (NODETYPE=9), sec-
ondary passenger train stops (NODETYPE=10), freight terminals (NODETYPE=6), ferry sea-
ports (NODETYPE=3) and stations out of operation (NODETYPE=11). However, NODETYPE
reflects only the main character of a node. A node identified as railway station (NODETYPE=5)
may, at the same time, also represent a subway or tram station (NODETYPE=16,17). There-
fore, the attributes ECESTAT, ICESTAT and REGSTAT provide further information on the
character of a station: ECESTAT identifies stations for long distance trains (i.e. intercity trains,
Eurocity trains), whereas ICESTAT identifies high-speed train stations, and lastly REGSTAT
identifies stations with rapid regional trains. At any station, at the same time rapid regional
trains, long distance (international) trains and high-speed trains may stop. Basic information
for the ECESTAT and ICESTAT attributes were derived from the DB German Railway Com-
pany (DB Netz, 2005a; 2005b), whereas base information for the attribute REGSTAT were
derived from Schweers&Wall (2002; 2004; 2005a; 2005b; 2007; 2008). However, the attrib-
utes ECESTAT, ICESTAT and REGSTAT are not yet available for all countries. NODEGROUP
provdes a more aggregated differentiation of the nodes, but distinguishing only between cen-
troids, border nodes, rail nodes, stations and station entrances. By using NODEGROUP a general
selection of all stations is much more convenient. Sometimes major stations may have differ-
ent station entrances at either side of the railway line. The station entrances are model explic-
itly (NODEGROUP=4); they are linked to the station node by so-called ‘pathways’ (see descrip-
tion of rail links feature class). Similarly, if a major station also comprise tram or subway sta-
tion, the tram or subway station is linked to the train station via these pathways. By that,
pathways help to model connecting times between trains and tramsways and subways proper-

ly.

OPERATION indicates the operation status of a station, whether the station is under operation,
is being planned (or constructed), is closed or is expected to be reactivated, again derived
from Schweers&Wall (2002; 2004; 2005a; 2005b; 2007; 2008). PNR provides a unique station
node point number (integer), while PLATOFRMS indicate the number of gates for selected sta-
tions (only available for a limited number of stations; for freight or intermodal terminals it is
not applicable to indicate PLATFORMS).

NODEID1 is a unique identifier for each node in the rail network. The first three digits indicate
the number of the region in which the node is located. COUNTRY1 indicates the ISO code of
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the country in which the node is located. REGIONL1 is a four-character acronym of the name of
the region. The main city (not necessarily the greatest city) of each region is the centroid of
the region. For each region the nodes are counted from 0000, with 0000 indicating the cen-
troid. CONTINENT indicates the name of the continent on which the rail node is located.

Border nodes are nodes at national borders. At each border crossing there is a border node.
Border nodes have two node numbers, country codes and region codes indicating that they
belong to two different countries. Regular nodes have no entries in NODEID2, COUNTRY2 and
REGION2.

LABEL gives general information on the designation of a node. The label may represent the
name of a station, may represent the name of a ferry port, a border crossing or the name of a
region centroid. Sometimes also the name of important tunnel portals or bridges are provided.
If a node represents a station, LABEL gives the name of the station. If a node represents a bor-
der node, LABEL shows a 'Border' string, followed by the names of the two respective coun-
tries. If the node represents a region Centroid (NODETYPE=0) than LABEL will be constituted
by the name of the centroid followed by the capital letter ‘C’ (=Centroid). For example, the
Berlin centroid will be indicated like ‘Berlin C’. Please note: This item is neither set for
every station (only for the main ones) nor for every node. Nevertheless this items supports
orientation / identification of the geographical position.

A railway (and subway or tram) station can be selected using the NODETYPE attribute (NODE -
TYPE=3,5, 6,9,10,11,12,13,15,16, and 17, resp.) For several stations in Germany, one
of the following suffixes is attached to the station name in LABEL (abbreviation, followed by
English translation (7able 15)).

Table 15. Common abbreviations in station names and its meanings.

Betriebsbahnhof Station for maintenance works (not opened to public)
_ ‘Bahnhof ~ Trainstaion
Bezirk District
_ Centraal Station  Central or main station (often used in the Netherlands)
Gbf Gueterbahnhof Freight terminal
_ ‘Hauptbahnhof ~ Central or main station
Haltepunkt Secondary railway stop
_ Kreis ~ Coumty
Rbf Rangierbahnhof Marshalling yard
'S-Bahn  S-Bahn  Rapidregional trainstation
Uest Ueberleitstelle Transmission station for signalling (not opened to public)
Optional node fields

Similar to the arc feature class, there is an optional attribute available in the node feature class
that might be of interest for transport planning purposes. This attribute is called ELEVATION
and represents the elevation above sea level at the node location. This attribute is derived by
GIS techniques through an overlay of the railway network layer with a digital terrain model.
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Timetable information

Timetable information on travel times between stations are stored in a number of tables,
which are

Route.brd Timetables for Germany representing the year 2000/2001
Route.cook81  International European-wide timetables for 1981-1986
Route.cook86  International European-wide timetables for 1986-1991
Route.cook91  International European-wide timetable for 1991-1996
Route.cook96  International European-wide timetables, 1996 until present

Common to all these tables is that they store information about the origin and destination sta-
tion by station numbers, the relevant year(s) for which the information is valid, and the route
length and travel times between them. Information on the route alignment is, however, not
provided through these tables.

ROUTE . BRD provides timetables for Germany for the year 2000/2001 for all German railway
stations, regional train stations and other railway stops (except for subway and tram). Same
routes between the same station pairs may appear several times in this table if there are differ-
ent train services operating between these stations (like IC trains, regional trains and other
trains). The available fields in the table are as follows:

Table 16. Fields available in Route .BRD table.

F NODEID Float From-Station number xxx.yyyy (see NODEID1)
xxx = Region-ID
yyyy = Node number in region (0001 ....)

F_PNR Integer Unique station number of From-Station (see PNR in Table 14)
T NODEID Float To-Station number xxx.yyyy (see NODEID1)

xxx = Region-ID
yyyy = Node number in region (0001 ....)

T PNR Integer Unique station number of To-Station (see PNR in Table 14)

TIME Integer Travel time (in minutes)

FILLIN Integer Start year of route (i.e. year when route becomes valid)

F_NODEID and T NODEID represent the node number of the from-station (i.e. route origin)
and to-station (i.e. route destination); both numbers correspond to the NODEID1 field of the
ROADPNT feature class (see Table 14). Following this concept, F_PNR and T_PNR represent
the unique station numbers of the from- and to-station, corresponding to the field PNR of the

RRG ¢ Database User Manual



49

ROADPNT feature class (see Table 14). F_NAME and T_NAME, as well as F_CC and T_CC then
present the names and ISO countries codes of the origin and destination. TIME and LENGTH
represent the route travel time and length, respectively. FILLIN indicates the year when the
actual route became valid, and DROP gives the year where the route became invalid (either
because the route stopped operation or because the travel time changed).

ROUTE .COOK81 provides international European-wide timetables representing the years
1981-1986 between main stations of the Thomas Cook railway network. Railway stops,
smaller or secondary stations, as well as subway and tram stations are not included in this
table. Similarly, ROUTE.COOK86 and ROUTE.COOK91 provide international timetables for
main stations for the years 1986-1991 and 1991-1996, respectively. Again, smaller stations
are not covered. The fields available in these tables are:

Table 17. Fields available in the Route.Cook81, Route.Cook86 and Route.Cook91 fa-
bles.

F NAME Character Name of From-Station
CEPNR weger  Unique staion number of FromStaion (scc PNR in Tabie 19)
F_COUNTRY Character ISO country code of From-Station (see Table 43)
CTNAME Chancer  NameofToSaton
T PNR Integer Unique station number of To-Station (see PNR in Table 14)
(T.COUNTRY  Character SO county code of To-Sttion (sec Table 43)
TIME Integer Travel time (in minutes)

F_PNR and T_PNR represent the unique station numbers of the from- (i.e. origin) and to-
station (i.e. destination station), corresponding to the field PNR of the ROADPNT feature class
(see Table 14). F_NAME and T NAME, as well as F_COUNTRY and T COUNTRY then present
the names and ISO countries codes of the origin and destination. TIME and LENGTH represent
the route travel time and length, respectively.

Finally ROUTE.COOK96 covers international timetables for main stations since 1996, and in-
cludes also respective times for the period between 1996 and the present, and also selected
projections into the future, based on the coded outline plans. Following fields are provided:

Table 18. Fields available in Route.Cook96 table.

F NAME Character Name of From-Station
F_ COUNTY Character ISO country code of From-Station (see Table 43)

RRG ¢ Database User Manual



50

T PNR Integer Unique station number of To-Station (see PNR in Table 14)

TIME Integer Travel time (in minutes)

FILLIN Integer Start year of route (i.e. year when route becomes valid)

F_PNR and T_PNR represent the unique station numbers of the from- (i.e. origin) and to-
station (i.e. destination station), corresponding to the field PNR of the ROADPNT feature class
(see Table 14). F_NAME and T_NAME, as well as F_COUNTRY and T_COUNTRY then present
the names and ISO countries codes of the origin and destination. TIME and LENGTH represent
the route travel time and length, respectively. FILLIN indicates the year when the actual route
became valid, and DROP gives the year where the route became invalid (either because the
route stopped operation or because the travel time changed). FILLIN and DROP work together
as the following example shows:

Imagine a route between stations A and B. From 1996 to end of 2001, a route between these
stations may take 60 minutes, whereas in 2002 the same route takes only 50 minutes and in
2007 the travel time further decreased to 45 minutes, because the route was upgraded mean-
while, or faster train services operate on the route. This would be reflected in the table as fol-
lows:

Table 19. FILLIN and DROP fields in the route tables.

1996 2001
2007 9999

Because the travel time did not change since beginning of 2007, and the route is still under
operation, the field DROP of Record 3 has a value of 9999 indicating that this information is
still actual (9999 = infinity). In this case there are three records for the same route avail-
able in the Route.COOK96 table. If, in contrast, no route characteristics changed since 1996,
there would only be one record in the table with FILLIN=1996 and DROP=9999; the more
changes affected a route in the curse of time, the more records are available in the table. Note
that this concept is also extended into the future: For selected o/d-pairs there may already be
information available on future travel times, which means the fields FILLIN and DROP may
also include future years up to a planning horizon of 2030.

In order to join the timetable tables to the stations in the RAILPNT feature class, one of the
following fields can be used: F_NODEID and T_NODEID or F_PNR or T_PNR. However, these
tables cannot be joined to the links of the RAILARC feature class.
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Railway electrification

The table on rail electrification systems in Europe provide information on volts and hrz of the
systems used, on a country basis.

Table 20. Rail electrification systems in Europe.

COUNTRY Character 2-letter ISO country code (see Table 43)
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E Airports of the World

General information

The RRG World airport database contains 7,094 airports of international (world-wide), Euro-
pean and regional importance (Figure 13) following the airport classification of the Trans-
European Transport Network Outline Plan, Section Airports as specified in Decision
1692/96/EC of the European Parliament and of the Council European Communities, 1996), as
well as airports of the so-called TINA networks (TINA = Transport infrastructure needs as-
sessment‘; TINA Secretariat, 1999; 2002) for the new member states and candidate countries.

In contrast to the other layers of the RRG GIS Database, the airport layers also comprises air-
ports outside of Europe in all other parts of the world (Asia, Africa, North America, South
America, Australia) (Figure 16). Table 21 summarises the number of airports by country for
European countries.

Table 21. Number of airports in Europe by TEN category and country.

Austria 1 4 41 Azerbaijan
Belarus 0 0 31 Belgium 1 1 15
 Bosnia-Herzegovina - 00 6 Bulgaia - I -
Croatia 0 0 16 Cyprus 1 0
- Czech Republic - NG 2 - Denmark - I -
Estonia 0 4 Finland 1 21 20
France - S0 34 - Georgia - 00 12
Germany 8 10 443 Greece 6 29 21
Hungary 0 2 21 Iceland 1 9
reland - 2 9 1B Iay - 418 -
Kazakstan 0 0 1 Latvia 1 3
Lithuania - 129 Luxembourg - RO o -
Macedonia 0 0 2 Malta 1 0
Moldavia - 0 0 6 Netherlands, The - I -
Norway 2 24 43 Poland 1 6 77
Portugal - 3 12 14 Romania - I N
Russia 0 0 134 Serbia-Montenegro 0 0 16
Slovakia - 12 11 Slovenia - I N
Spain 9 26 11 Sweden 3 38 53
Switzerland - S0 0 48 Tukey - 00 24
Ukraine 0 0 82 United Kingdom 11 10 20 108
Uzbekistan 0 0 0 2

1 International connecting points

C  Community connecting points

R Regional connecting and accessibility points
O  Other airports

As for the other modes, there is also a subset of airports defined which are considered ‘strate-
gic’ airports due to their significant importance for passenger and freight transport in Europe,
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which can be used for purposes of transport modelling. These strategic airports include all
TEN and TINA airports, as well as some additional airports in remaining Europe and some
smaller airports to guarantee connectivity of regions.

The name of the RRG airport layer is AIRPORTS, and its basic features are:

Layer name: AIRPORTS
Feature classes: Points

No of point features: 7,094
User fields associated with the points: 39

Detailed description of the point feature class

The following user-defined fields are available in the ATRPORTS layer:

Table 22. Fields of the AIRPORTS layer.

AIRPORT NUMBER Integer Unique airport number (1, 2, 3, ....)

REGION Character NUTS-2 region code

NAME ALIAS Character Airport name (alias) (if applicable)
Character Official IATA airport code

ELEVATION Integer Elevation abov sea level (in m)

-99 = Information not available

TENAS Integer TEN airport system
0 = Airport not part of airport system
1 = Airport part of international airport system
2 = Airport part of community connecting points
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PRIOEL Integer Priority project number (Essen list)
0 =No TEN/TINA priority project
10 = Milano-Malpensa airport

NODIRECTDEST Integer Number of direct destinations served
-99 = Information not available
0 = No scheduled flights
>0 = Number of destinations (by direct flights)

OPERATION Integer Status operation of airports
1 = Under operation
2 = Closed

3 = Airport planned or under construction, new airport
4 = Airport planned or under construction, airport extensions /

upgradings
RUNWAYS Integer Number of runways

-99 Number not available
. X = Runways available

TERMINALS Integer Number of passenger terminals
-99 = Information not available
1 ... x = Number of passenger terminals

GATES Integer Number of passenger gates
-99 = Information not available
. x = Number of passenger gates
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BAGGA- Integer Number of baggage claims
GA_CLAIMS -99 = Information not available
..x = Number of baggage claims

CON_DOM INT Integer Minimum connecting time domestic-international flights (in min)
-99 = Information not available

CAP_PASS Integer Annual passenger capacity
-99 = Information not available

CAP_WAREHOUSE Integer Annual warehouse capacity (in square meters)
-99 = Information not available

TRAF _CARGO Character Annual cargo handled (in tons)
n.a. = Information not available

TRAF MOVE Character Annual aircraft movements
n.a. = Information not available

SHORT PARKING Integer Number of parking lots for short time parking

-99 = Information not available
1 ...x = Number of lots
AOTWH Integer AOTW - Aiport hierarchy
-99 = Information not available
1 = Large airport
2 = Small scheduled passenger airport

3 = Other airport
4 = Airport not listed

AIRPORT NUMBER, COUNTRY, REGION, LABEL, NAME ALIAS, OPERATION, TYPE, ELEVA-
TION, AOTWH, CONTINENT, IATA and ICAO give general information on all airports. AIR-
PORT_NUMBER is a unique identifier for all airports. COUNTRY indicates the ISO code of the
country in which the airport is located. REGION is a four-character acronym of the name of
the region. CONTINENT indicates the name of the continent on which the airport is located.
IATA and ICAO represent the official airport codes as defined by these airport organisations.
Not all airports do have such codes, i.e. some airports of the database are lacking such codes.
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The layer not only includes airports under operation today, but also includes airports that are
closed, planned or under construction; the status of the airport operation can be queried by
using the OPERATION attribute. TYPE provides further information on the predominant char-
acter of the airport, whether it is an international or domestic airport, an military air base or
sailplanes airfield, or whether it represents a (small) heliport. In exceptional cases also com-
binations of the numbers are provided (for instance ‘2,6’ indicates a domestic airport which
also hosts a heliport; another example would be ‘2,3’ for a domestic airport with military air-
base). However, it is worth to note that TYPE only refers to the predominant character of each
airport: of course international airports will also have domestic flights, and even predominant-
ly domestic airports may have also individual international flights.

AOTWH provides a hierarchy of airports according to the Airport-of-the-world webpage
(http://www.flightstats.com/go/Airport/airportsOfTheWorld.do). There, larger airports are
differentiated from smaller scheduled passenger airports and from other airports; however,
this web resource does not include all airports; therefore, another category (AOTWH=4) was
added holding airports that are not listed.

RUNWAYS provides the number of runways for each airport, while RUNWAY LENGTH gives the
length of each runway. If an airport has got several runways, all lengths of all runways are
provided here, if available. The structure of this string variable is as follows: First, the runway
number is identified, followed by the length of that runway, enclosed in brackets; if there is a
second runway, again the runway number is followed by its length, which is enclosed in
bracket again. This is done similarly for all available runways. If the length of the runway is
unknown, it is indicated by (-99); if the number of runways and also their lengths is not avail-
able for any airport, the attribute just indicates ‘-99°. TERMINALS, CARGO TERMINALS,
GATES, DESKS and BAGGAGE CLAIMS provide detailed information on the airport infra-
structures for passenger and cargo handling, while HOTELS, SHORT PARKING and
LONG_PARKING indicate availability of related secondary airport infrastructures.

CON_DOM DOM, CON DOM INT and CON_INT_ INT provide information on the minimum
connecting times (or changing times) for domestic-domestic flights (CON_DOM DOM), domes-
tic-internaitonal flights (CON_DOM INT) and between internaitonal flights (CON_INT INT).
CAP_PASS, CAP_CARGO and CAP_WAREHOUSE give information on the maximum annual
passenger and cargo and warehouse capacities, subject to the handling equipment and han-
dling infrastructure of each airport. TRAF_PASS, TRAF CARGO, TRAF CARGO LBS and
TRAF_ MOV list the annual number of passengers (TRAF_PASS), the annual cargo handled
(TRAF_CARGO and TRAF_CARGO_LBS) and the annual number of aircraft movements
(TRAF_MOV) for one or several years in a string. First, the year in question is provided, fol-
lowed by the actual figures enclosed in brackets. Several years are separated by semicolons.
That way for a number of airports time-series are provided with figures for several years, da-
ting back to the mid-1990ies.

TENCAT, TENAS, CATEGORY, PRIOEL and PRIOVM give information on those airports includ-
ed in the TEN and TINA programmes of the European Commission, and those ‘strategic’ air-
ports used for transport modelling purposes. TENCAT differentiates airports into hierarchical
classes of functional importance. TENAS indicates whether or not the airport is part of an air-
port system, consisting of several airports closely located to each other with certain functional
subdivision. Airport systems exist in the following cities: Berlin, Buccuresti, Kopenhagen-
Malmg, Lisboa, London, Milan, Paris, Roma, Stockholm, and Venezia. CATEGORY differenti-
ates TEN and TINA airports from other strategic and non-strategic airports throughout Eu-
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rope. It is worth to note that these fields concern airports located within the territory of the
European Union only.

NODIRECTDEST represents the number of destinations served from that particular airport
through direct scheduled flights in 2006. Only scheduled flights are considered, while charter,
cargo or other flights are not counted. The timetables as of winter 2005/spring 2006 are laid
down, based on information provided by the OAG (2004; 2005a; 2005b; 2006). Zero indi-
cates that an airport does not have any scheduled flights. Figure 14 is classifying the airports
according to the number of destinations served.

RAIL CONNECT indicates whether or not an airport has railway station facilities, and if yes,
which type of trains stop at the airport. Rail connections are very often one of the main feeder
modes of airports. Information were taken from OAG (2006), Schweers&Wall (2002; 2004;
2005a; 2005b; 2007; 2008) as well as the individual airports webpages. Figure 15 is illustrat-
ing the airports in Europe with railway station facilities. Apart from rail services, most of the
airports are also served by direct bus and taxi services from/to city centres.
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Figure 13. Airports in Europe according to TEN classification.
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Figure 14. Airports in Europe: Number of destinations served.
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Figure 15. Airports in Europe: Railway station facilities.
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Figure 16. Airports of the world.
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E Flight Connections

General information

This layer contains the flight connections across Europe in spring 2006 and summer 2011
between all airports in Europe offering scheduled flight services. Thus it comprises all regu-
lar, scheduled flights, compiled based on information provided by OAG (2004; 2005a; 2005b;
2006; 2011). The information coded includes flight times and frequencies. Flights other than
regular scheduled flights are, however, not covered in this layer. The layer was compiled by
our cooperation partner S&W Urban and Regional Research (S&W, Dortmund, Germany).

This layer includes the flight routes only, i.e. the airports itself are not represented in it. A full
link-node typology can only be generated by the combination of this flight routes layer with
the airports layer.

The name of the RRG flight connections layer is FLIGHTS, and its basic features are:

Layer name: FLIGHTS
Feature classes: Arcs

No of point features: 8,317
User fields associated with the points: 8

Detailed description of the arc feature class

The following user-defined fields are available in the FLIGHTS layer:

Table 23. Fields of the FLIGHTS layer.

O IATA Character Official IATA code of origin airport
ONAME Chmetr  Nameoforiginaiport
O_COUNTRY Character ISO country code of origin country
DIATA  Chamctr  Official IATA code ofdesimationairport
D NAME Character Name of destination airport
_ | Chamcter 15O couny codeof destination country
Integer Frequency of flight route

1 = Several daily flight
2 = One daily flight
3 = Non-daily flight

There are six fields indicating the origin and destination airport: O_IATA and D_IATA repre-
sent the IATA codes of both the origins and destinations, while O NAME and D_NAME give the
name of the two airports, and O_COUNTRY and D_COUNTRY indicate the origin and destination
countries.

RRG ¢ Database User Manual



63

The remaining two fields characterize the flight route itself by providing an frequency index
(FREQ) (how often is the route operated?) and the flight time (FLIGHTTIME). If two or more
airlines operate on a particular route, the frequency index is calculated across all airlines,
while the travel time represents the weighted average travel time on that route.
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E Inland waterways and short sea shipping routes

General information

The RRG inland waterway and short sea shipping network contains all navigable rivers, ca-
nals and maritime shipping routes in Europe, as well as some 465 inland ports, 910 sea ports
and about 31 dedicated small fishing ports and marinas (Figure 17, Table 24). Concerning
rivers, only those sections that are navigable by commercial vessels are included (Figure 18).
The spatial coverage of the layers is Europe as a whole, covering North Sea, Baltic Sea,
Mediterranean Sea, and parts of the Atlantic Ocean, plus shipping connections in the Black
Sea and Caspian Sea, as well as ports of Iran.

Table 24. Number of inland and sea ports by country.

Inland ea Public fishlng port, Total
Marina '

Austria

Azerbaijan

Belgium

Bulgaria

Cyprus

Denmark 124 141

Finland

Georgia
Germany 2 1 0 267

Hungary

Iceland

Kazakhstan
Latvia

Luxembourg

Malta

Netherlands, The

Poland
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Romania

Serbia-Montenegro

Slovenia

Sweden 107

Turkey

United Kingdom 69

" Work underway to add small fishing ports, as well as dedicated yacht ports and marinas.

For central Europe all locks are included, whereas for eastern and southern Europe only the
most important locks can be provided (Binnenschiffahrts-Verlag, 1995; 1997). The current
version of the inland waterway network contains 4,764 links and 4,418 nodes. In addition to
the currently existing waterways the RRG database furthermore includes all future projects of
the trans-European transport network (TETN) programme of the European Union as specified
in Decision 1692/96/EC of the European Parliament and of the Council (European Communi-
ties, 1996), further specified in the TEN Implementation Report (European Commission,
1998) and latest revisions of the TEN guidelines provided by the European Commission
(1999; 2002a; 2004a; 2004b), information on priority projects (European Commission, 1995),
latest publications on the priority projects (European Commission, 2002b; 2005), as well as
all projects of the so-called TINA networks (TINA = Transport infrastructure needs assess-
ment‘; TINA Secretariat, 1999; 2002) for the new member states and candidate countries.

As being one import link attribute, the waterway class can be used to link additional infor-
mation on maximal permitted ship dimensions (height, width, length and draught) to the net-
work. The lock dimensions usually follow these waterway classes. Table 25 links the water-
way classes to the permitted ship dimensions:

Table 25. Waterway classes and permitted ship dimensions.

Motor vessels

II (west of Elbe) 50-55 6.60 2.50 400-650

I (east of Elbe) 470 1.40 180

III (east of Elbe) 61-70 8.20-9.00 1.60-2.00 470-700

95-110 11.40 2.50-2.80

Via

Vic
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Pushed vessels

9.50 2.50-2.80 1,250-1,450

172-185 11.40 2.50-4.50 3,200-6,000

185-195 22.80 2.50-4.50 6,400-12,000

33.00-34.20 2.50-4.50 14,500-27,000
Source: UN, 1994.

The basic characteristics of the full RRG inland waterway and shipping route layer can be

summarised as follows:

Layer name:

Feature classes:

No of arc features:

No of node (point) features:

User fields associated with the arcs:

User fields associated with the nodes:

Moreover, specific subsets of this layer are also available as individual layers, such as ferry
lines and shipping routes, or inland ports and seaports. The basic features of these two layers

are as follows:

(a) Ferry lines and shipping routes

Layer name:

Feature classes:

No of arc features:

User fields associated with the arcs:

(b) Inland ports and seaports
Layer name:

Feature classes:
No of point features:

User fields associated with the points:

(c) Seaports

Layer name:
Feature classes:
No of point features:

User fields associated with the points:

WATERWAYSxx
Arcs, nodes (points)
5,289

4,742

25

17

SHIPPING
Arcs

1,655

25

PORTS
Points
1,132
17

SEAPORTS
Points

668

17
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The geometric features and attributive information included in the latter three layers corre-
spond to the geometric features and attributive information provided in the overall WATER-
WAYSxx are and node layers.

So, the number and type of attributes available in the SHIPPING layer is identical to the num-
ber and type of attributes available in the arc feature class of the WATERWAYSxx layers; con-
sequently, the number and type of attributes available in the PORTS and SEAPORTS layers is
identical to the number and type of attributes available in the node (points) feature class of the
WATERWAYSxx layers. A detailed description of the arc and node/points attributes available
will follow in the sections below. Tabular overviews are provided through Table 26 and Table
27.

Detailed description of the arc attributes

The following user-defined fields are available in the IWWARC/SHIPPING layers for the arc
feature class:

Table 26. Fields of the WATERWAYSARC/SHIPPING layers.

COUNTRY1 Character ISO country Code (see Table 43)
Y'Y = Maritime shipping route

LINKTYPE Tty Link type

1 = Free flowing river
2 = Canalised river

3 = Canal

4 = Maritime shipping route

5 = Port link
ALIGNMENT Integer Waterway link alignment

1 = Precise alignment known
2 = Precise alignment unknown (planned link)
3 = Maritime shipping/ferry route
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LABEL Character Name of the waterway

TENALIGN Integer TEN/TINA alignment
0 =No TEN/TINA link
1 = TEN/TINA link with precise alignment
2 = TEN/TINA link with unknown precise alignment

Integer TEN priority project number (Essen list)
0 = No priority project
18 = Danube improvement between Vilshofen and Straubing

Clamics Priority project code (Van Miert group)
¢ = No priority project
L1P2 =Removal of bottlenecks: Rhine, Main, Danube
L1P3 = Motorways of the Sea
L2P4 = Inland waterway connection Seine-Schelde

STRATEGIC Integer Strategic network
0 = Not included in strategic network

1 = Part of strategic network

Character Country code of origin port
OPORTNUMB Integer Port number of origin port (PORTNUMBER in NAT)
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(c) 2011 RRG

® Seaport, Motorways of the Sea

® Seaport

¢ Fishing harbour, yacht harbour, marina
e Inland port

Figure 17. Location of seaports and inland ports in Europe.
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(c) 2011 RRG

— Free flowing river

—— Canalised river

—— Canal

—— Maritime shipping route

Figure 18. Navigable rivers, canals and shipping routes across Europe.
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Table 19. Fields of the WATERWAYSARC/SHIPPING layers (cont.).

DESTINATION Character Name of destination port

DPORTCAT It Port categ'ory. of destination port (TENCAT in NAT)
0 = No shipping route
1 = Seaport
2 = Sea- and inland port
3 = Inland port with facilities for combined transport
4 = Inland port without facilities for combined transport

CORRIDORS Character Comdors towards Eastern Europe
= No corridor
. IX = Corridor number

SAILING DI Integer Sailing distances of maritime shipping routes (km)

Type of construction works
0 =Not a project

1 = Upgrading

2 = Upgrading EEA

3 = Upgrading: Deepening

4 = Upgrading: Lock

5 = Upgrading: Lock improvement, bridge enlargement
6 = Upgrading: Enlargement of bridges

7 = Deepening

8 = Deepening / Increase height under bridges

9 = Deepening / Doubling locks

10 = Improvement

11 = Improvement, renovation of lock Ijmuiden and Oranje-Lock
12 = Rivercrossing, deepening, increase height under bridges
13 = Increase height under bridges

14 = New construction

15 = Modernisation

16 = Alternative route

17 = Lengthening of ship lift

18 = Enlargement, deepening, adaption of bridges

19 = Enlargement of locks

20 = Enlargement of harbours, traffic guidance

21 = Water regulation / enlargement

Integer
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22 = Works not specified
23 = TEN project not included in implementation report
24 = Speed link

YEAR Integer Estimated completion year of construction works

COUNTRY1 indicates the ISO code of the country in which the link is located. If a link repre-
sents a border river, COUNTRY2 is used to indicate that the link is also part of the waterway
network of the neighbouring country.

LINKTYPE, LINKCAT, ALIGNMENT, LABEL, STATUS and TYPE give general information
on all links. Port links are virtual links representing docks/facilities of a port. If there are con-
structions works going on along a waterway segment, STATUS and TYPE provide detailed
information about the type of works and their status. YEAR then gives the estimated comple-
tion year of the construction works.

TENCAT, TENALIGN, CATEGORY, PRIOEL, PRIOEUO3, PRIOVM and PRIOSEC and CORRI-
DORS give information on those links which are included in the ,,Trans European Transport
Network Outline Plan, Section Inland Waterways* and are taken from the ,,Joint Decision of
the European Parliament and of the Council” published in the Official Journal of the Europe-
an Communities (L228, 9 September 1996). A planned TEN link in association with unknown
alignment (TENCAT=2 and TENALIGN=2) represents a planned inland waterway link to be
constructed, whereas a planned TEN link with known alignment (TENCAT=2 and TENA-
LIGN=1) represents improvements on existing waterways (e.g. extension, widening).

The four attributes PRIOEL, PRIOEU03, PRIOVM and PRIOSEC inform about whether or not a
waterway section is part of the priority projects. Priority projects were first identified by the
European Commission at the Essen summit (PRIOEL) (European Commission, 1995). These
projects are part of the TEN and were considered of crucial importance for the further devel-
opment of the trans-European transport networks. Hence, efforts and money was concentrated
on them. The priority projects of the Essen list concentrated on the old EU member states.
Partly these projects are already under operation, partly they are in the construction phase, and
some of them are even in the planning stage. In 2003, the Van Miert high level group was
established to develop suggestions and recommendations for the further development of the
TEN and TINA networks in general, and for the priority projects in particular (HLG, 2003).
Their suggestions are laid down in PRIOVM. In the light of the enlargement of the EU, this list
now extends into the new member states. However, not all of the suggestions of the Van
Miert group were finally adopted by the Commission (European Commission, 2003). There-
fore, PRIOEUO3 represents the final revised list of the priority projects. Parts of these pro-
jects are furthermore subsumed under the so-called Quick Start Programme (QSP, European
Commission, 2004). These prioritised sections can be identified by the attribute PRIOSEC.

Figure 20 is illustrating the priority projects and prioritised sections of the waterway net-
works, while Table 27 is summarising them.
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Table 27. Priority waterway projects (2003).

Rhine/Meuse-Main-Danube inland waterway axis AT,BE,BG,DE,HU, o!
NL,RO,SK
Inland waterway Seine-Scheldt 30 BE,FR

1 QOSP: Liege-Rhine river, Straubing-Vilshofen, Vienna-Bratislava, Palkovicava-Mohacs, border section Bul-
garia-Romania
2 QSP: Compiegne-Cambrai, Deulemont-Gent

Source: European Commission, 2003; 2004b; 2005

STRATEGIC indicates whether or not the link is part of the strategic road network. The strate-
gic road network contains the trans-European road links specified in Decision 1692/96/EC,
the TINA networks for the candidate countries as defined by the TINA secretariat and the east
European road corridors ('Helsinki Corridors') as well as selected additional links in Eastern
Europe and further links to guarantee connectivity of regions and centroids. In contrast to the
road and rail networks, the inland waterway network does not include access links to/from
centroids (and hence does not include any NUTS-2 region centroid), but includes virtual port
access links (LINKCAT=1). These functional links represent all port facilities, and can be used
for transport modelling purposes. The modelling principle of the port access links is as fol-
lows:

The node representing the seaport or inland port is connected to the real-world waterway net-
work using virtual port access links (LINKTYPE=5). The port node can be identified using the
NODETYPE attribute of the node attribute table (see below, NODETYPE=4, NODETYPE=14 or
NODETYPE=17). The node to which the port access link connects to the real-world waterways
is considered a so-called port access node (NODETYPE=12). Figure 19 gives a schematic
demonstration of this database design principle. One port access node can be the gateway for
one (Figure 19, left) or for two or more port access links (for instance, if two ports are located
on opposite sides of the waterway) (Figure 19, middle), and can ale represent the gateway for
either inland ports or seaport (Figure 19, right).

\

~_ T
P -

@  inland port @® Seaport Port access node e Port access link —— Waterway Shipping route

Figure 19. Port access links and port access nodes in the waterway layer.
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Several attributes give further information on maritime shipping and short sea shipping
routes: MARITIME represents the travel times between the two seaports. ORIGIN gives the
name of the origin seaport, ocC its ISO country code, and finally OPORTCAT represents its
port category, while OPORTNUMB represents its port number. DESTINATION, DCC, DPORTCAT
and DPORTNUMB provide equivalent information to the destination ports. SERVICE FR pro-
vides information on the travel frequency of the ferries or shipping routes, while eventually
SAILING DI approximates the shipping distance in km.

Detailed description of the node feature class

The following user-defined fields are available in the WATERWAYSPNT/PORTS/SEAPORTS
layers for the node (point) feature class:

Table 28. Fields of the WATERWAYSPNT /PORTS/SEAPORTS layers.

NODEID1 Float Node-ID xxx.yyyy
xxx = Region-ID
yyyy = Node number in region (0001 ....)

REGION1 Character NUTS-2 region code

COUNTRY2 Character ISO country code (see Table 43)

NODETYPE Integer Node type
1 = Border node
2 = Waterway intersection
3 = River mouth
4 = Seaport
5 = Lock, double lock, ship lift, lock system
8 = Safety gate
9 = Changing link attributes
12 = Port access node
13 = Dam without locks
14 = Inland port
15 = Border river node
17 = Seaport, port of motorways of the sea
18 = Fishing harbour, yacht harbour, marina

LABEL Character Port or lock name, node label
CHAMBERS Integer Lock chambers

0 = No lock node
1 = Lock with one chamber
2 = Double lock
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3 = Lock system with several chambers
4 = Ship lift, elevator

TENCAT Integer TEN/TINA category
0 =No TEN/TINA (sea)port
1 = Seaport

2 = Sea and inland port
3 = Inland port with facilities for combined transport
4 = Inland port without facilities for combined transport

PRIOVM Character Priority project code (Van Miert group)
¢ = No priority project
L1P2 = Upgrading of Lanaye lock
L3P5 = Limassol port development
L3P6 = Larnaka port development
L3P7 =Valletta and Marsaxlokk port development

CONT_TEU Character Development of container turnover (in 1,000 TEU; time series)
n.a. = data not available

CONTINENTS Integer Continent code where the node is located
1 = Asia
5 = Europe
Integer Type of constructon works

0 = Not a project

1 = Upgrading, Modernisation, Improvement

2 = Upgrading: Deepening

3 = Upgrading: Lock (enlargement, lengthening of ship lift)
4 = Deepening / Doubling locks

5 =New lock

6 = New node

7 = Upgrading port

8 = New port
YEAR ~ Integer Estimated completion year of construction works
PT _BULK Integer Identification of bulk ports

0 =No bulk port

1 = Bulk port
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(c) 2011 RRG

—— TEN-T priority projects:
- Removal of bottlenecks: Rhine, Main, Danube

- Motorways of the Sea
- New IWW connection Seine-Schelde

TEN-T priority projects: prioritised sections
—— Waterways

Figure 20. Priority projects and prioritised sections of the waterway networks.
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Table 29. Fields of the WNATERWAYPNT /PORTS/SEAPORTS layers (cont.).

PT UNT Integer Identification of unitised cargo ports
0 = No unitised cargo port
1 = Unitised cargo port

CT_GCG Integer General cargo turnover (in tonnes)

NODEID1 is a unique identifier for each node in the network. The first three digits indicate the
number of the region in which the node is located. COUNTRY1 indicates the ISO code of the
country in which the node is located. REGION1 is a four-character acronym of the name of the
region. The main city (not necessarily the greatest city) of each region is the centroid of the
region. For each region the nodes are counted from 0000, with 0000 indicating the centroid.
Because the layer includes ports along the Caspian Sea, Black Sea and also along the Arabic
Gulf, the field CONTINENTS indicates whether the feature is located in Europe or Asia.

Border nodes are nodes at national borders. At each border crossing there is a border node.
Border nodes (NODETYPE=1), or a node located along a border river (NODETYPE=15) have
two node numbers, country codes and region codes indicating that they belong to two differ-
ent countries. Regular nodes have no entries in NODEID2, COUNTRY2 and REGION2. With the
exception of river mouths (NODETYPE=3), seaports (NODETYPE=4,17), inland ports (NODE-
TYPE=14) and end nodes (NODETYPE=11) all other nodes might have also entries in NO-
DEID2, COUNTRY2 and REGION2, if they are located along a border river.

STATUS and TYPE give general information on all nodes. If there are constructions works
going on at waterway node, STATUS and TYPE provide detailed information about the type of
works and their status. YEAR then gives the estimated completion year of the construction
works.

LABEL gives general information on selected nodes such as ports or locks. However, this at-
tribute is not available for all nodes, but only for a subset of them, mainly serving for location
purposes. PORTNUMBER represents a unique port identifier in integer format. In addition to
NODEID1, this attribute can be used to link for further information and data to (sea)ports. A
label is assigned to each port.

Lock nodes represent locks with one chamber, double locks represent locks with two parallel
chambers, and lock system nodes represent several locks in line with unknown location and
unknown number of chambers per lock. The item LOCKS will then give the number of locks in
line. CHAMBERS will give the number of parallel chambers per lock.

CATEGORY, TENCAT, PRIOEUO3 and PRIOVM give information on those inland and sea ports
included in the "Trans European Transport Network Outline Plan, Section Waterways" based
on the Joint Decision of the European Parliament and of the Council published in the Official
Journal of the European Communities (L228, 9 September 1996) or are part of the TINA net-
work (TINA Secretariat, 1999; 2002). CATEGORY distinguishes between TEN ports (located
in the old EU member states) and TINA ports (located in the candidate countries) and those
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ports added to the strategic modelling network. TENCAT can be used to differentiate between
sea and inland ports, and those ports with or without facilities for combined transport.

CONT_TURNOVER and CONT TEU give the container turnover for the main container seaports
in Europe for the most recent year (CONT_TURNOVER), and as a time series over the last dec-
ade (CONT_TEU). Data for seaports in Western Europe are as of 2001-2008, data for Black
Sea ports are of 2007. PASS DEV provides information on the development of passenger
movements at main passenger seaports in Europe, excluding cruise passengers, over the last
decade.

Ferry lines and shipping routes layer

The number and type of attributes available in the ferry lines and shipping routes layer SHIP-
PING is identical to the number and type of attributes shown in Table 26. However, as this
layer covers ferries and shipping routes only, free flowing rivers (LINKTYPE=1), canalised
rivers (LINKTYPE=2), and canals (LINKTYPE=3) are generally not included, with the marka-
ble exception of some big rivers representing the gateways for seaport (for instance, the Elbe
river to Hamburg). Port links (LINKTYPE=5) are only included if the represent the gateways
for seaports.

Inland ports and seaports layer

The number and type of attributes available in the inland ports and seaports layer PORTS and
SEAPORTS is identical to the number and type of attributes shown in Table 28. However, as
this layer covers (sea)ports only, several other node types such as locks (NODETYPE=5) or
waterway intersections (NODETYPE=2) are not included and so are some attribute values miss-
ing in the various attributes. Port access nodes (NODETYPE=12) are, however, also not includ-
ed in these layers.
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E Freight Villages and Transport Terminals

This layer provides the location of freight villages and transport terminals across Europe. The
layer comprises dedicated freight villages, intermodal transhipment terminals and other con-
tainer or transport terminals (ICT), as well as seaport and inland ports and other rail stations
for combined transport (Figure 21). Airports with dedicated cargo handling capacities are also
included representing an interface between air transport and ground modes. Intermodal termi-
nals are generally defined as infrastructure facilities where containers, semitrailers, trailers
and lorries and railway carriages can be transhipped from one mode to the other, e.g. from

99 C6y

roads to railways (“rolling road trains”, “iron highways”’) or from road or rail to ships.

In particular the layer includes all villages and terminals, but is not limited to, that are mem-
bers in the following logistic organisations or companies: Deutsche GVZ Gesellschaft (DGG,
Germany), Deutsche Umschlaggesellschaft Schiene-Strale (DUSS, Germany), Eurotrans
Partners (Eurotrans), European Association of Freight Villages, Foreningen af Danske
Transportcentre (FDT, Denmark), Interporti (Italy), MAV Kombiterminal (Hungary), ProLo-
gis, Sogaris (France), Stanton Grove (UK), TDG, and of the International Union of Combined
Road-Rail Transport Companies (UIRR). Furthermore, all freight villages which were as-
sessed and ranked in a study by the German DGG association (Koch et al., 2010) are included
in the layer as well.

Freight villages and transport terminals have specific names in different languages, as Table
30 shows:

Table 30. Naming of freight villages in different countries.

UK, Ireland Freight village

Germany, Austria, Switzerland Giiterverkehrszentrum (GVZ)

Netherlands, Belgium Distripark, Rail Service Centr (RSC)

The name of the RRG freight villages and transport terminal layer is TERMINALS, and its
basic features are:

Layer name: TERMINALS
Feature classes: Points

No of point features: 1,477

User fields associated with the points: 28

Detailed description of the point feature class

The following user-defined fields are associated with the TERMINALS layer:
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Table 31. Fields of the TERMINALS layer.

NODEID Float Unique terminal number xxX.yyyy
xxx = NUTS-2 region ID
yyyy = Terminal number in region

REGION Character NUTS-2 region code

LABEL Character Terminal name

OPERATION Integer Development stage of the terminal
-9999 = Information n.a.
1 = under operation
2 =under operation, extensions planned or underway
3 = planned terminal, not existing in 2007

Integer Overall terminal area (in ha)
-9999 = Area n.a.

STORAGE _CAP Integer Storage capacity (in TEU)
-9999 = Information n.a.

TRACKS Integer Number of loading tracks
-9999 = Information not available
0 = Terminal without train connection
1,2, 3, ... = Number of rail loading tracks

TRACK LENGTH I Character Lengths of individual loading tracks (in m)
1(xxxX);2(XXXX); ..

TRAIN_CON Integer Train connection
-9999 = Information n.a.
1 = direct train connection available
2 = no train connection available
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SHIP_CON Integer Shipping connection
-9999 = Information n.a.
1 = direct port access
2 = no port access

TRAM CON Integer Tram connection
-9999 = Information n.a.
1 = direct tram access to fright village
2 =no tram access3

Character UIC Terminal Code

WEBLINKS Character Hyperlink to terminal webpage

DGG_RANKING Integer Ranking of freight villages by DGG
0 = Terminal not included in 2010 ranking
1-70 = Rank of freight village in 2010 DGG ranking, with 1 indi-
cating top 1 freight villages (the best) and 70 indicating the last
rank.
71 = Terminal assessed, but performance rather poor so that
freight village not among top 70
99 = planned freight village (not yet included in ranking)

NODEID is a unique identifier for each node in the layer. The first three digits indicate the
number of the region in which the node is located. COUNTRY indicates the ISO code of the
country in which the node is located. REGION is a four-character acronym of the name of the
region. For each region the nodes are counted from 0000.

CITY, LABEL, TERMINAL CODE, OPERATION, TYPE, EUROSTAT P,
DGG_RANKING, DGG_PERFORMANCE and AREA give general information for each freight
village. CITY gives the name of the city or agglomeration in which the freight village/the
terminal is located, while LABEL provides the name of the terminal. TERMINAL CODE repre-
sents a unique integer number for each terminal, which can be used to link additional infor-
mation. Similarly, EUROSTAT P gives the official Eurostat code of the terminal. Currently
this information is only available for terminals in the Nordic countries, i.e. in Norway, Swe-
den and Finland. DGG_RANKING gives the rank of the freight village in the 2010 terminal
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ranking of the DGG (Deutsche GVZ-Gesellschaft - German Association of Freight Villages;
Koch et al., 2010). A zero value indicates that the freight villages/terminal was not included in
the 2010 DGG ranking. Following this, the field DGG_PERFORMANCE gives the overall per-
formance index estimated in the DGG study for those freight villages that participated in the
study. The worst performance index was estimated as 81, while the best one was estimated to
be 211. A performance index of 0 indicates that the freight villages was not participating in
this study. AREA gives the overall area of the freight village (in ha). TYPE indicates the ter-
minal type, whether it represents a ‘classical’ freight village, a seaport or inland port, or an
airport with dedicated cargo handling capabilities.

ASSOCIATIONS, UIC, UIRR and WEBLINKS can be used to review further information for
each terminal. UIC and UIRR provide, if available, the terminal codes assigned by the Interna-
tional Union of combined Road-Rail transport companies (UIRR).

INDUSTRY, STORAGE CAP, STOCK_SURFACE, TRACKS, TRACK_LENGHT and
TRACK _LENGTH_IND provide important operating characteristics for each fright village. IN-
DUSTRY provides the number of companies that are located on the terminal area, while STOR-
AGE_CAP gives the storage capacity in TEU, and STOCK_SURFACE indicates the available
area for cargo storage; TRACKS gives the number of rail loading tracks. TRACK LENGTH sums
the overall lengths of all rail loading tracks, whereas TRACK_LENGTH_IND gives the length of
the individual railway track ramps. If a freight village has got several ramps, all lengths of all
ramps are provided here, if available. The structure of this string variable is as follows: First,
the ramp number is identified, followed by the length of that ramp, enclosed in brackets; if
there is a second ramp, again the ramp number is followed by its length, which is enclosed in
bracket again. This is done similarly for all available ramps. If the length of any ramp is un-
known, it is indicated by (-99); if the number of ramps and also their lengths is not available
for any terminal, the field just indicates *-99".

Finally, there are six fields providing information on the available modes for each freight vil-
lage: TRAIN CON, MW _CON, SHIP CON, PLANE CON, TRAM CON indicate whether or
not the terminal has direct access to railways (TRAIN_ CON), motorways (MW_CON), ships
(SHIP_CON), planes (PLANE CON) or tramways (TRAM CON). As a rule, direct train and tram
connections are only given if the railways or trams extend onto the area of the freight village.
The terminal has a motorway connections if the next motorway ramp is within reach of 500
meters; the freight village has only direct ship or plane access, if the freight village comprises
a port (SHIP_CON) and if the terminal is part of an aiport area (PLANE CON), respectively.
MODALITY then summarises these connectivity characteristics, in that bi-modal terminals are
differentiated from tri-modal terminals.

RRG ¢ Database User Manual



83

(c) 2011 RRG m -

=t p

]

Freight village

Airport (with cargo handling capacities)
Inland port

Seaport

Others

Figure 21. Freight villages and transhipment points in Europe.
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E Travel Analysis Districts

The travel analysis districts (or transport analysis districts; German: Verkehresbezirke) layer
represents the travel analysis zones used for tranvel analyses and traffic forecasts at national
(federal) level in Germany. Currently this layer is only available for Germany. The layer con-
tains the polygon boundaries of these polygons, along with the district codes and the coordi-
nates of the district centroids. Table 33 gives a full list of all districts in Germany. The district
codes can also be used to aggregate them to the next higher level, i.e. the so-called travel
analysis regions (TARs; German: Verkehersgebiete).

At the federal level, there are currently 101 travel analysis districts (TADs), which can be ag-
gregated to 27 travel analysis regions.

The basic features of the TAD layer are as follows:

Layer name: TAD
Feature classes: Polygons
No of polygon features: 130

User fields associated with polygons: 7

Detailed description of the polygon attributes

The TAD layer comprises seven fields which are associated with each polygon (see following
table).

Table 32. Fields of the TAD layer.

ISO_COUNTR_CODE Character ISO country code 2-digits (see Table 43)

VBCODE  Chamcter  Codeof TAD(Wigly
VB_NAME Character Name of TAD

VBKNAME  Chamcter  Nameof travel analysis egion (aggregates of TAD)
VB_CENTROID Character Name of TAD centroid

XCOORD  Flow  Xecoodimaeof TADeenwoid(mm)
Y-COORD Float Y-coordinate of TAD centroid (in m)

ISO_OUNTRY_ CODE indicates the 2-digits ISO code of the country in which the teavel analy-
sis disteict is located. Because currently only Germany is covered in the layer, all polygons
are marked as “DE”.

VB_CODE, VB_NAME, VBK NAME and VB_CENTROID provide necessary information for each
TAD. VB_CODE indicates the 3-digit code for each TAD. The code is generated in a hierarchical
way, i.e. by aggregating the 3-digit codes with the first two digits one yield the code of the
corresponding aggregated travel analysis region (TAR). VB_NAME provides the name of the
TAD, while VB_CENTROID give the name of the centroid of each TAD. Usually the centroid
name corresponds to the VB_NAME, but there are some exceptions from this rule. VBK_NAME
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then provides the name of the aggregated travel analysis region; this attribute may also be
used by the DISSOLVE command to aggregate the TADs to the TARs.

X-COORD and Y-COORD then provide the x- and y-coordinates of the TAD centroids. Usually
this centroid location does not correspond to the mathematical / geographical centroid of the
polygon, but it represents the main town within the district. In specific cases where one TAD
consists of several polygons, each of these polygons will have the same x-/y-coordinates.

Table 33. List of travel analysis districts in Germany (‘Verkehrsbezirke’).

District code Type District name Centroid name

Hamburg (02) Hamburg Hamburg
Niedersachsen-West (04) 041 Emden Emden

042 VB Oldenburg Oldenburg

043 VB Osnabriick Osnabriick

044 VB Emsland Meppen
Bremen (06) 061 VB Bremen Bremen

062 VB Bremerhaven Bremen
Ruhrgebiet (08) 081 Duisburg Duisburg

082 VB Essen Essen

083 VB Dortmund Dortmund
Nordrhein-Westfalen Ost (10) 101 VB Bielefeld Bielefeld

102 VB Paderborn Paderborn

103 VB Arnsberg Arnsberg

104 Siegen Siegen
Hessen-Siid (12) 121 VB Gieflen Gieflen

122 VB Fulda Fulda

123 VB Frankfurt/Main Frankfurt/Main

124 Darmstadt Darmstadt

RRG ¢ Database User Manual



86

Rheinland-Pfalz Siid (14)

Baden-Wiirttemberg Ost (16)

141
142
143

161
162
163
164
165
166

VB
VB
VB

VB
VB
VB
VB

Mainz
Kaiserslautern
Ludwigshafen

Heilbronn
Stuttgart
Ostwiirttemberg
Tiibingen
Ravensburg
Donau-Iller

Mainz
Kaiserslautern
Ludwigshafen

Heilbronn
Stuttgart
Heidenheim
Tiibingen
Ravensburg
Ulm

Aschaffenburg/Wiirzburg Wiirzburg
Schweinfurt
Bayreuth
Niirnberg
Ansbach

Nordbayern (18)

Stidbayern (20)

181
182
183
184
185

VB
VB
VB
VB

Schweinfurt
Bayreuth
Niirnberg
Ansbach

Berlin (22)

Brandenburg (24)

Thiiringen (26)

201 VB Ingolstadt Ingolstadt

202 VB Augsburg Augsburg

203 VB Miinchen Miinchen

204 VB Kempten Kempten

205 VB Garmisch-Partenkirchen ~ Garmisch-Part.
206 VB Rosenheim Rosenheim
207 Memmingen Memmingen
221 VB Berlin (West) Berlin (West)
222 Berlin (Ost) Berlin (Ost)

241
242
243
244
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Figure 22. Travel analysis districts in Germany.
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E NUTS Regions and Countries in Europe

General information

The system of regions of the Nomenclature d'unités territoriales statistiques (NUTS) of the
Statistical Office of the European Union (Eurostat, 1995; 1999a; 1999b; 2004; 2007) subdi-
vides the area of the European Union and of the new member states and the remaining candi-
date countries corresponding to national administrative areas into NUTS-0, NUTS-1, NUTS-
2, NUTS-3, NUTS-4 and NUTS-5 regions, where the number indicates the level within the
hierarchy.

The member states are NUTS-0 regions. Each member state consists of several NUTS-1 re-
gions, each NUTS-1 region consists of several NUTS-2 regions, etc. For instance, in Germa-
ny the NUTS-1 regions are the German 'Lander', the NUTS-2 regions are administrative dis-
tricts and the NUTS-3 level represent counties (‘Kreise’ and ‘kreisfreie Stidte’). In some cas-
es NUTS-1 regions are also NUTS-2 region, and NUTS-2 regions are also NUTS-3 regions.
Moreover, one NUTS region may be constituted of several polygons, for instance if several
islands are encountered, together forming one overll NUTS region.

For the other European countries, similar region hierarchies are available based on the EFTA
and CEC classification (see http://ec.europa.eu/eurostat/ramon/nuts/codelist de.cfm?list=nuts
for the NUTS classification, http://ec.europa.eu/eurostat/ramon/nuts/codelist de.cfm?list=efta
for the EFTA classification for Iceland, Liechtenstein, Norway, and Switzerland, and
http://ec.europa.eu/eurostat/ramon/nuts/codelist_de.cfm?list=cec for the CEC classification
for Croatia and Turkey).

The RRG NUTS-3 region layer consists of 4,781 arcs and 1,965 polygons, representing 1,342
different NUTS-3 regions or regions equivalent to the NUTS-3 level (Figure 23). The equiva-
lent NUTS-2 region layer comprises polygons for 265 NUTS-2 regions within the European
Union, plus equivalent regions in the other European countries. These layer already reflects
latest amendments to the NUTS system as published by Eurostat in 2004.

The size of the regions at each level varies considerably depending on the member state. Re-
gional information, such as socio-economic data from Eurostat’s REGIO database, can be
linked to the regions via the unique region code.

There are individual layers available in the database for each hierarchy level of NUTS levels
3, 2, 1 and 0; however, aggregated levels can also be derived from the more disaggregated
layers. Altogether, the following layers are available:

NUTS3xx NUTS-3 level
NUTS2xx NUTS-2 level
NUTS1xx NUTS-1 level
COUNTRY NUTS-0 level

There are three different feature classes available for each level, which are polygons (repre-
senting the region areas), arcs (representing the region boundaries), and points (representing

the region centroids).

The basic features of the above layers are as follows:
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Layer name: NUTS3xx

Feature classes: Arcs, polygons, points
No of arc features: 4,781

No of polygon features: 1,965

User fields associated with the arcs: 1

User fields associated with the polygons: 9

Layer name: NUTS2xx

Feature classes: Arcs, polygons, points
User fields associated with the arcs: 1

User fields associated with the polygons: 6

Layer name: NUTS1xx

Feature classes: Arcs, polygons, points
User fields associated with the arcs: 1

User fields associated with the polygons: 2

An aggregated layer called COUNTRIES (also known as NUTS-0) is also available which rep-
resents the European countries as multipart polygon features. The basic features of this layer

are as follows:

Layer name: COUNTRIESxx
Feature classes: Arcs, polygons, points
User fields associated with the polygons: 2

Detailed description of the arc feature class

The arc feature classes of the above mentioned layers, i.e. the NUTS3ARC, NUTS2ARC,
NUTS1ARC, and COUNTRIESARC layers, contain only one user-defined attribute, as out-
lined in Table 34. The classification of the BOUNDARY attribute can be used to select and draw
different types of boundaries, if required. Since the NUTS system is a hierarchical system, all
higher level boundaries represent at the same time also a lower level boundary. For example,
a country boundary is at the same time always a NUTS-1 region boundary, and all NUTS-1
region boundaries are at the same time NUTS-2 region boundaries, and lastly all NUTS-2
region boundaries are at the same time NUTS-3 region boundaries.

Table 34. Fields of the NUTS3ARC/NUTS2ARC/NUTS1ARC/COUNTRIESARC /ayers.

Attribute Type Contents

BOUNDARY Integer Boundary classification

1 = Shores

2 = Country boundary

3 =NUTS 1 region boundary
4 =NUTS 2 region boundary

5 =NUTS 3 region boundary
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Detailed description of the polygon attributes

The following user-defined polygon attributes are available in the various NUTSxx layers. The
meaning and contents of the attributes are always the same. The attribute descriptions follows
after the tables.

Table 35. Polygon fields of the NUTS3 layer.

ISO_COUNTR_2DIG Character ISO country code 2-digits (see Table 43)

NUTS1 _CODE Character NUTS-1 region code

NUTS3_CODE Character NUTS-3 region code

NUTS3_AREA Float Total area of NUTS-3 region (km®)

NUTS2 NAME Character Name of NUTS-2 region

NUTS2_AREA Float Total area of NUTS-2 region (kim®)

Table 36. Polygon fields of the NUTS2 layer.

ISO_COUNTR 2DIG Character ISO country code 2-digits (see Table 43)
NUTS1_CODE Character NUTS-1 region code

NUTS2_NAME Character Name of NUTS-2 region
NUTS2 AREA Float Total area of NUTS-2 region (kim?)

Table 37. Polygon fields of the NUTS1 layer.

ISO_COUNTR_2DIG Character ISO country code 2-digits (see Table 43)
NUTS1 _CODE Character NUTS-1 region code
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Table 38. Polygon fields of the COUNTRIES layer.

ISO_COUNTR_2DIG Character ISO country code 2-digits (see Table 43)
EUACCESSION Integer Year of EU accession (see Figure 24)

The attributes ISO_COUNTR_2DIG, ISO_COUNTR 3DIG, NUTS1_ CODE, NUTS2_ CODE and
NUTS3_CODE represent the official ISO codes as defined by the ISO initiave and used, inter
alias, by Eurostat for the respective NUTS, EFTA and CEC levels. Latest changes to the
NUTS system as published by Eurostat 2004 are already incorporated in this layer.
ISO_COUNTR_2DIG represents the 2-digit ISO country code, while ISO_COUNTR_3DIG rep-
resents the 3- dlglt ISO country code. These codes can be used both to join statistical data to
the layer and to aggregate NUTS-3 regions to higher levels. NUTS3_NAME gives the official
NUTS-3 region name. NUTS3_AREA represents the total area of the NUTS3 region, derived
from the Eurostat/Regio database (Eurostat, 2005). The attributes ISO_COUNTR,
NUTS1_CODE and NUTS2_CODE can also be used to aggregate the NUTS-3 polygons to the
respective higher NUTS levels. The different NUTS-level codes can also be used to join sta-
tistical data such as socioeconomic or socio-demographic indicators to the region layer.
NUTS2_NAME gives the official NUTS-2 region name of the NUTS-2 region to which the
NUTS-3 region belongs. NUTS2_CENT provides the name of the centroid of the NUTS-2 re-
gion. The centroid represents the administrative center of the region. Usually this is the big-
gest city in that region. NUTS2_AREA represents the total area of the NUTS-2 region, derived
from GIS statistics.

The ISO county codes used in this layer (and also used in the COUNTRY, COUNTRY1 and
COUNTRY?2 fields of the other arc, node and point feature classes of the other layers available
in the RRG GIS Database) are summarised in Table 43. In addition, Table 45 lists the NUTS-
2 region codes and names according to the NUTS 1995 system (Eurostat, 1995) which are
used in the region code node fields of the road and railway and inland waterway networks.
Although the NUTS 1995 system has been updated by Eurostat, it is still used here in the
network datasets as the referencing system, mainly used for compatibility reasons with older
network versions.

The field EUACCESSION indicates the year when the country accessed the European Union —
if it is a EU Member States or an candidate country. In case of candidate countries the pro-
spective accession years are indicated (Figure 24).

The country polygon feature class furthermore contains a POLY FLAG field which character-
ises each polygon according to its type, i.e. whether it is the main country polygon, an island
or an enclave. If a country is only represented by one polygon (like Hungary, Czech Republic,
etc.), this polygon represents the main country polygon, thus has a POLY FLAG=1. If a coun-
try consists of several polygons (like Germany, Italy, Greece etc.), there is one polygon
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tagged as the main country polygon, whereas the other polygons represent islands
(POLY FLAG=2; if they are surrounded by the sea), or enclaves (POLY FLAG=4; if the poly-
gon is fully surrounded by another polygon of the neighbouring country). If a country is ful