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Abstract. Availability of up-to-date and detailed spatial data on transport networks is very important for sustainable
development. As Directive 2007/2/EC of 14 March 2007 establishing an Infrastructure for Spatial Information in the
European Community (INSPIRE) targets transport networks data as one of the first priority data themes to be har-
monized across Europe, the specification for transport network dataset has been developed and adopted as guidance
document for all Member States. The specification provides a common model for road, rail, air, water and cable trans-
port networks and related infrastructure. Integrated transport network database can be used for routing of vehicles,
taking into account all limitations of the road network, for transport planning, emergency services. In order to achieve
the benefits related to common use of up-to-date information and to interoperable data for these tasks, all transport
network elements must be accurately mapped in a consistent logical network. Unfortunately, in Lithuania there is no
single continuous and extensive spatial data set (geographic database) of transport networks. The authors analysed the
possibilities of building joint INSPIRE databases from different transport datasets, and indicated the best data sources
for road and railway transport, as well as actions of improvement have to be taken. The research and successful ex-
periment has showed that the more extensive INSPIRE transport data model can be implemented using ArcGIS data
model. This concept and the model will serve as an important prop for development of policy of national and trans-
boundary spatial data integration in countries with similar situation. INSPIRE implementation guidelines are compat-
ible with national interest and must be followed, but technical feasibility and cost-benefit considerations must be taken
into account.
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Introduction plement the INSPIRE objectives in the long run, based
on evaluation of the current situation. The authors in
this paper support the latter approach and have followed
it in the research on development of transport network
model in Lithuania.

In order to assure interoperability of trans-bound-
ary datasets, common data specifications have been de-
veloped and adopted as INSPIRE guidance documents.
In order to ensure interoperability across spatial data
themes, the EU Member States are expected to meet

Directive 2007/2/EC of the European Parliament and of
the Council of 14 March 2007 establishing an Infrastruc-
ture for Spatial Information in the European Communi-
ty (INSPIRE) was in force in May 2007. The implemen-
tation of INSPIRE is strongly affecting the development
of national Spatial Data Infrastructures (SDI). Studies
on implementation of INSPIRE in European countries
(Grus et al. 2011; De Vries et al. 2011) revealed that,
while the most of European countries follow the design-

oriented policy of implementation, i.e., transpose legisla-
tion, and aim to timely comply with INSPIRE technical
specifications, some others, such as the Netherlands,
Sweden, Germany, uphold the systematic approach. The
essence of so called cultivation approach (De Vries et al.
2011) lies in outlining the components that would com-

requirements for common data types, framework for
unique identification of spatial objects, key attributes,
metadata, generic network model and other rules that
apply to 34 spatial data themes listed in the three An-
nexes to the Directive. Transport network data theme
fell into the first priority list of data themes to be harmo-
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nized (the themes included in Annex I of the Directive)
and INSPIRE Data Specification on Transport Networks
(INSPIRE 2010) has been published in 2010. This speci-
fication has been developed by expert group with par-
ticipation of representatives of various organisations in
Europe who have extensive knowledge and experience
in this field. It is designed in a way to serve different
national purposes and to provide a framework for com-
bining transport network information from different
countries into a single best dataset. Transport networks
in the context of the Directive mean road, rail, air water
and cable transport networks and related infrastructure,
including links between different networks. INSPIRE
is primarily an environmental directive, therefore the
specification was developed mainly to support envi-
ronmental impact assessments. At higher levels, spatial
information classified as Transport theme is crucial for
spatial decision making - from management and ratio-
nal planning to sustainable development of the country
and of the European Community (Szeto et al. 2012). No
solid scenarios for spatial development can be based on
fragmented and differently interpreted information on
transport infrastructure. Building an integrated national
transport network database is the first step towards har-
monisation of data belonging to the Transport theme.

Integrated transport network database can be used
for various important applications based on technolo-
gies of Geographic Information Systems (GIS), such as
routing of vehicles, taking into account all limitations of
the road network; transport network design, planning
and maintenance (Burinskiené et al. 2011; Arampatzis
et al. 2004; Jenelius 2009); flow modelling, traffic control
and management (Vardi 1996; Min, Wynter 2011; Jeung
et al. 2010; Crisostomi et al. 2011); incident and disas-
ter management (Jasitiniené et al. 2012; Taniguchi et al.
2012), emergency services, asset management, environ-
mental impact assessment (Gulliver, Briggs 2005) and
map generalisation (Touya 2010). Links between differ-
ent transport networks can be used in transportation
Object-Oriented GIS (Trépanier, Chapleau 2001). In
order to take advantage of these possibilities in national
and local public sector, all transport network elements
must be accurately mapped in a consistent logical link
and node network.

The key characteristics of efficient national trans-
port network dataset, compatible with general require-
ments for a European SDI dataset, are as follows:

- the dataset must contain information that can be
employed to support economic growth through
safe, ecological and efficient transportation;

- the structure of the dataset must be stable and
extensible in order to support more object types
for future applications, including private sector
applications;

- the structure of the dataset must efficiently sup-
port frequent updates of data;

- the transport dataset must be interoperable with
other datasets of national extent and importance,
such as datasets containing addresses, geographi-
cal names, hydrography etc.
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Lithuania is among the first countries in the EU
that have developed modern SDI and the geoportal.
The Lithuanian spatial information portal accessible at
http://www.geoportal.lt is an efficient platform for shar-
ing all geographic data (spatial datasets) and developing
various applications. However, aggregate value of na-
tional SDIs depends not only on technology but also on
available data, among which well-developed and reliable
transport network plays a very important role. The team
of the authors since 2009 continuously work on theoreti-
cally based methodology of INSPIRE implementation in
Lithuania. We seek to introduce sustainable solutions for
sharing different spatial datasets that would be efficient
for national purposes in the long term. The main objec-
tives are to develop flexible and cost-efficient data inte-
gration models and to provide practical recommenda-
tions of implementation and use. Analysis of alternatives
reveals strong and weak points of use of INSPIRE data
specifications in the national organisational and techno-
logical environment.

The paper discusses the possibility to develop an
integrated transport network dataset that is compliant
with the requirements set in the INSPIRE Data Specifi-
cation on Transport Networks (INSPIRE 2010) and can
be used for diverse national purposes.

1. Availability of Spatial Data
on Transport in Lithuania

Typically, a spatial dataset of transport network encom-
passes spatial objects of network elements and informa-
tion related to the physical characteristic of object (e.g.,
pavement of a road) or descriptive information of the
transport system (e.g., speed limitation). Some national
and foreign commercial companies develop and main-
tain road transport data sets or networks for their busi-
ness purposes in the territory of Lithuania. They collect
necessary data from various organisations, add missing
elements and update the data according to a particular
business-oriented plan. Most often, such networks serve
the specific tasks of logistics, such as finding the near-
est, quickest, optimal route etc. In Lithuania there is no
single official spatial data set of roads’ or entire transport
system network. On the other hand, spatial data related
to transport network elements are collected in several
different national spatial data sets and information sys-
tems in Lithuania. They are stored at different levels
of completeness and at various scales. Innovative GIS
technologies enable integration of these spatial data and
information from different data sources into a topologi-
cally consistent transport network. One of the tasks of
the research was to analyse available national spatial data
sets in Lithuania and to select the most suitable spatial
data for developing transport network compatible with
the requirements of INSPIRE.

According to the INSPIRE Data Specification on
Transport Network (INSPIRE 2010) the main aspects
for modelling the network are:

- spatial - geometric (point, line, area) representa-

tion of the network elements;
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- temporal - information about temporal validity
and life-cycle of network elements; temporal in-
formation is particularly important for analytical
purposes, such as discovery of complex transport
flow patterns (Liu et al. 2011; Min, Wynter 2011);

- thematic - thematic information about elements
of a transport network such as speed limitation,
road width, restrictions etc.

Initial analysis allowed selecting the national spa-
tial data sets that could be used for modelling transport
network:

- the Cadastre of Georeference Spatial Data

(GRPK) and the Georeference Spatial Data Sets
at the scales of 1:10000 (GDRI10OLT), 1:50000
(GDR50LT) and 1:250000 (GDR250LT);

- the Georeference Spatial Data set of the territory
of the Republic of Lithuania at scale 1:250000 ac-
cording to the requirements of the international
project EuroRegionalMap (ERM_250LT);

— the Spatial Data Sets of Lithuanian Road Infor-
mation System (LAKIS).

The first two groups of selected spatial datasets col-
lect georeference spatial data. This data represent perma-
nent natural and anthropogenic objects of the real world.
GRPK collects centre lines of all roads and railways on
the territory of Lithuania. All the objects of GRPK have
unique identification numbers and information about
their life-cycle (i.e., the dates of object creation, update
and deletion). The main data sources for creating and
updating objects are newest orthophotographic images
and field measurements. Therefore only several attribute
important for transport network, for example, informa-
tion on road width and cover, must be collected directly.
On another hand, GRPK has implemented possibility to
receive other attributes of roads from LAKIS and the
Address Register of Lithuania. LAKIS contains infor-
mation about route numbers, categories and pavements
of national roads, the Address Register of Lithuania
contains the names of the streets. GRPK is consistently
updated. However, traffic information or spatial data of
water and air transport are not stored in the GRPK.

Another set of georeference spatial data is the
GDRI10LT. It encompasses all the objects and attri-
butes of the GRPK. Additionally, the territories of air-
ports, heliport, aerodromes and runway without spe-
cific attributes of transport network are collected in the
GDRIOLT. This data may be used to form a part of the
air transport network, although they would not be very
significant in general transport network.

The updated GDRIOLT (together with GRPK)
is used for updating the GDR50LT, GDR250LT and
ERM_250LT datasets. The GDR50LT contains the same
spatial and attribute data related to transport network
as of the GDRIOLT and is updated every 3-4 years.
More extensive thematic information is stored in the
GDR250LT data set that meets the national needs and
the main requirements of the EuroRegionalMap (Euro-
Geographics 2013). However this dataset has not been
updated since 2007. Therefore these two datasets are not
really suitable for developing or updating the transport
network.

ERM_250LT is a possible alternative to the
GDR250LT. This national data set completely corre-
sponds to the requirements of the EuroRegionalMap.
The EuroRegionalMap is a multifunctional topographic
dataset covering 35 countries. One of the designations
of this data set is its use in network analysis tasks. It
includes spatial data and attributes of roads, railways,
ferry lines, locations of airports, harbours, railway sta-
tions, parking areas, level crossings, road interchanges
etc. However, the transport objects of this dataset are
strongly generalised, that means, they do not always
precisely represent the real locations of the objects and
not all the objects are represented. Also the ERM_250LT
does not include all the information specified for
INSPIRE, in some cases attribute data are based on infor-
mation from official data sources and all spatial data of
transport network are updated only once in a few years.

The scheme in Fig. 1 represents the data sources
used for updating the national georeference spatial data

sets in Lithuania.
\L \[ LAKIS
| GRPK I Address
register
GDRI10LT

WwWww

thematic
information

[ GDRSOLT ]

[ GDR250LT ] [ ERM _250LT ]

Fig. 1. The data sources for updating the national
georeference spatial datasets in Lithuania

Lithuanian Road Information System (LAKIS
2014) is an information system of national roads. The
main objective of the system is to store in a centralised
way, manage, process, analyse, represent and present the
data on road and bridge inventory, on construction of
the road surface, and statistical information on traffic
and bridge inspection. The LAKIS consists of two core
data sets that could be used for creation of the national
road network or INSPIRE Transport Network:

- the dataset describing the road infrastructure,
in which inventory and statistical information
of road infrastructure elements on traffic, such
as parking places, bypasses, junctions and other
elements is stored;

- the road network dataset used for route planning,
in which information necessary for building
networks (access prohibitions, border crossing
points, barriers above the road and bridge inven-
tory information) is stored.

Additionally, data are collected for tools related to
choosing the most cost-effective traffic safety engineer-
ing solutions (Skrinskas 2012). But it should be noted
that currently all that data were created just in part and
cover solely the information on the roads of national sig-
nificance (Fig. 2) and are updated once a year.
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Analysis of current situation in Lithuania shows
that there is no single spatial data set that would prop-
erly represent transport system according to the require-
ments of INSPIRE Transport Network.

Considering the analysis of spatial data currently
available at the national level, their accuracy and regu-
larity of update, the most suitable national spatial data
sets for creating national or INSPIRE Transport Network
were selected (Fig. 3).

A road transport network may include spatial data
from two national data sets:

- the GDRIOLT that includes spatial data of all

the roads (including the streets) on the territory

Aq

g
o

b)

Fig. 2. The examples of spatial data of (a) national significance
roads in LAKIS and (b) the roads in the GDR10LT

Road transport network ]

Rail transport network ]

SDRI10OLT

Water transport network ]

ERM_250LT

Air transport network ]

Fig. 3. Selected data sources of INSPIRE Transport Network
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of Lithuania, but store a comparatively small
amount of thematic information requested by
INSPIRE;

- the LAKIS road infrastructure and road network
data sets cover all roads of national significance
on the territory of Lithuania and some thematic
information related to the physical characteristic
and traffic.

Regarding to the available data the road transport
network has to include spatial objects of national roads
from the LAKIS. Other roads have to be collected from
the GDRI1OLT. But it should be noted sometimes config-
uration of roads objects in GDR10LT and LAKIS are not
identical or compatible to each other currently, therefore
they have to be corrected.

The GDRI10OLT may be used for the rail transport
network. As it was mentioned above, this data set con-
tains spatial data of railways that are presently most ap-
propriate according to the INSPIRE Data Specification
on Transport Network.

It is much more difficult to ensure availability of
spatial data for developing water and air transport net-
works due to following reasons:

— there are no consistent national datasets on water

and air transport with appropriate topology;

— information from ERM_250LT is not reliable due
to relatively small scale (1:250000 vs. 1:10000 of
the GDRIOLT and LAKIS).

Any Lithuanian spatial data set include elements of

the cable transport network.

Thus there exist data from which transport network
can technically be created. However, the INSPIRE Data
Specification on Transport Network (INSPIRE 2010)
encompasses diverse spatial and attribute data that do
not exist in appropriate form in any of the national spa-
tial data sets in Lithuania. Target national spatial data
sets only cover approx. 42% of the main spatial objects
(elements of transport) and 27% of attribute (thematic)
information requested by INSPIRE. Relative availability
of information for each type of network in Lithuania
against the number of entities and attributes listed in
the INSPIRE specification is shown in Fig. 4. Therefore
we propose to develop the INSPIRE Transport Network
in the territory of Lithuania gradually, starting with the

\
Road transport

83.3%

46.7%

_ ~150.0%
Railway transport 44.4%

33.3%

no information

30.8%

no information

Water transport

Air transport

no objects
no information

0% 25% 50% 75% 100%
[ Spatial objects

Cable transport

B Thematic information

Fig. 4. Coverage of data specification on Transport Network
by national spatial datasets
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model that initially includes limited amount of the spec-
ified data objects for the road, rail, water and air trans-
port networks. In the future the model can be extended
by adding more entities and/or attributes as long as they
become available.

2. Aspects of Implementation of INSPIRE Data
Specification on Transport Networks

Analysis of national spatial data sets has revealed that
road transport data cover the larger part of specifica-
tion of INSPIRE Transport Network with precise ge-
ometry and official approved attribute data related to
transport network. Besides that, road transport plays
the most important role in Lithuania. A part of rail
network with precise geometry can as well be created.
We have tested the restructuring of the spatial data of
LAKIS and GDRIOLT in order to form an INSPIRE-
compliant model. The transformation was realised using
the Extract-Transform-Load (ETL) process. This process
extracts data from outside sources, transforms it to fit
operational needs, and loads it into the end database.

The testing of restructuring of selected spatial data
encompassed:

- transformation of the geometry of spatial data;

- transformation of the attributes of spatial data;

— creation of additional spatial elements of IN-

SPIRE Transport Network.

Two main problems related to the data structure
were identified during transformation of geometry of
spatial data.

The first problem is transformation of linear fea-
tures into the link-and-node data model. Spatial road
data stored in the GDRIOLT accurately represent the
real world objects, centrelines of roads, streets and in-
terconnections. However, local topology restrictions are
different from the INSPIRE Transport Network topol-
ogy restrictions. The main problem is violation of the
Requirement 10 (INSPIRE 2010) of the specification:
‘[...] nodes shall only be present where Transport Links
connect or end. In the reference spatial data sets all lines
that intersect are split at intersection points even if in
the real world such intersection does not exist (Fig. 5).

Unnecessary connections nodes may be seen (cir-
cled in red) in places of multi-level intersections. These
nodes do not represent real world link connections.
They should be removed to build INSPIRE conformant
road network.

Thus during the process of building INSPIRE
Transport Network node and link representation of plain
linear data unnecessary nodes are introduced. There are
no algorithms to correctly eliminate these extra nodes.
Therefore formal automatic processing tools (e.g. ETL)
cannot be used (Vassiliadis et al. 2002). Manual data
inspection using orthophotographic imagery or even
on-site inspection (if imagery is outdated) should be
performed. Manual inspection of more than 300000 fea-
tures is a time consuming process. Therefore data would
be transformed only once, because updates would take
the same amount of manual editing over and again, so
it will not be efficient. The other way of tackling this

Fig. 5. A complex three-level intersection (a)
is represented by line features (b)

problem is to change the specification of the national
reference data so that extra nodes would not be intro-
duced or they would be marked as overpass/underpass
where applicable.

Another significant problem is related to the line
directions. Link direction is the most important attri-
bute for network routing. Although this attribute is not
obligatory in application schema Road Transport Net-
work, but its absence may result in very inaccurate or
even unusable routing results. It makes sense to assume
that link direction is the same as the coordinate order of
a line, but it will only work for one-way roads. So there
is a need for attribute or property that would indicate
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whether the line is one-way or two-ways. Such property
is not stored in any of the reference datasets. Data on
link direction for national roads can be found in LA-
KIS, but they do not cover directions of streets in cities.
Again, manual data inspection and property assignment
is required.

Consistency of attribute information in the national
datasets is a prerequisite of successful automated data
transformation. Some existing discrepancies have been
successfully solved and a functional INSPIRE Transport
Network containing links, nodes and areas for roads and
railways was created and the elements of road network
successfully mapped into ArcGIS data model for route
planning as demonstrated in the next chapter.

3. INSPIRE Road Network for Route Planning
in the National SDI

Spatial data set of transport network is used for vari-
ous tasks. The most common use is route finding and
planning. This task is the most important for specialised
applications of transport networks in GIS desktop soft-
ware or GIS solutions available via Internet including
infrastructures of national SDI. Good route planning is
crucial for resource flow management (logistics), busi-
ness analysis, accessibility analysis and similar tasks that
are often performed by means of web map applications,
general (such as Google maps and Bing maps) as well
as specialised (e.g., applications in spatial information
portals and Web GIS). The most common questions to
be answered by such applications, among others, are:

— locating closest facilities for a given location;

- finding the shortest routes between given loca-
tions;

- computation of the most efficient routes;

- defining service areas based on travel time or
distance.

Route finding and planning is commonly used in
emergency and rescue operations. Emergency action
planning requires the most precise and comprehensive
transport network data that should be timely updated
and accessible without restrictions. Road network model
is extensively used for these purposes, thus the National
Transport Network must first of all satisfy planning and
analysis needs related with roads. Implementation of IN-
SPIRE requirements creates opportunity to develop road
network model for general national purposes.

The authors tested linking of the elements of data
structure defined by the INSPIRE Data Specification on
Transport Networks to requirements for the roads data
that originate from the best practices of route planning
in SDIs.

The initial road network data structure for efficient
route planning largely depends on the two factors:

— application purpose that may or may not require
evaluation of temporal costs, average fuel con-
sumption (in litres per kilometre multiplied by
the distance), analysis of alternatives, optimisa-
tion and other functionality other than just com-
putation of the shortest route;
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— software that is used for implementation of the
planning algorithm and for publishing applica-
tions on the web.

However, the basic structural elements (road attri-
butes) can be defined, that do not depend on the above
mentioned factors and are necessary for initial route
planning functionality (Hatakeyama, Childs 2011). The
Table describes the six main attributes necessary for cre-
ating a routing service.

If the above listed attribute data are collected, route
planning and other network analysis tasks can be per-
formed on the database. The INSPIRE Data Specifica-
tion on Transport Networks (INSPIRE 2010) defines 16
attributes of road network data set: ERoad, FormOfWay,
FunctionalRoadClass, NumberOfLanes, RoadLinkSe-
quence, RoadName, RoadServiceArea, RoadServiceType,
RoadSurfaceCategory, RoadWidth, SpeedLimit, Vehicle-
TrafficArea, Road, RoadArea, RoadLink and RoadNode.
It can be stated that this specification fully covers the six
primary attributes used for routing that are sufficient for
present national needs. Moreover, INSPIRE specification
encompasses other attributes that are not commonly
used for routing (e.g., WeatherConditionValue, RoadSer-
viceTypeValue) but can be important for optimization of
the process.

The authors tested the network model for routing
service on ArcGIS software for the following reasons:

- ensuring better interoperability as ArcGIS soft-
ware is used in the Lithuanian spatial informa-
tion portal that will be used to provide INSPIRE
compliant transport data and related services;

- it is the most commonly used GIS software
in Lithuania for creating spatial datasets (e.g.
GDRIOLT) or routing services (e.g. LAKIS).

Tools for network-based spatial analysis have been
applied. The six core attributes are implemented in the
ArcGIS network model making this model easily extend-
able without hard coding.

The domains of attributes set by the INSPIRE speci-
fication are different from the domains required by the
ArcGIS Routing service, but the values stored in two
models can be transformed from INSPIRE data model
automatically using ETL processes as depicted in Fig. 6.

Thus it can be stated that INSPIRE Data Specifica-
tion on Transport Networks (INSPIRE 2010), as it con-
cerns road network, is appropriate for route planning.
As soon as all European Union member states shall im-
plement and share their official transport network data,
it will be possible to implement a comprehensive and
efficient routing service.

The model INSPIRE network data set on roads was
designed and tested for route planning (Fig. 7). It can be
stated that implementation of the INSPIRE specification
not only ensures that the country formally meets the re-
quirements of the directive for the Transport theme, but
it can also be used for various applications at the state
level.
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Table. The main attributes for routing service
Attribute Attribute Description Available
name from
The correct values of this attribute are crucial for avoiding errors in route planning.
Road Recommended domain of this attribute consists of three values:
ONEWAY direction EL (one-way road permitting travel only in the digitized direction of the centre line); LAKIS
TF (one-way road permitting travel only against the digitized direction of the centre line);
N (road segment that does not permit travel in either direction).
The values of this attribute can be calculated automatically if information on speed
limitations for the road is stored in the database or if it can be determined by the stored
road category and speed limitation set for this category (e.g., 90 km/h for secondary
Expected roads in Lithuania). However, in order to estimate the speed correctly exact data of road
SPEED KMH driving  category and of limitations for each segment of the road where speed limitations differ LAKIS
speed on from default limitation for the corresponding category must be stored in the database.
the road Maximal driving speed is rather a formal parameter that is applicable in ideal driving
conditions. Instead, statistical evaluations derived from long term observations carried
out in different circumstances can significantly improve reliability of speed estimation for
the network model.
The values of this attribute indicate whether there is connectivity along the intersecting
Type roads or that the overlapping segments mean road crossing at different levels (a bridge
OVERPASS/  of road . : . . : LAKIS
: or overpass). Necessity of this attribute is determined by the method and data used for
UNDERPASS intersec- 3 e . L GDRIOLT
tion building the network - if digitized road data do not contain adjoining lines except for the
real crossroads, the intersection type attribute can be dropped.
Road The name of a street or a road segment is used for compilation of informative directions to
NAME name the user (e.g., ‘Leave from 6 Vy$niy gatvé, Pasvalys’; ‘Arrive at 4 Girnitiny gatvé, Kiemeliai, GDR10LT
Pasvalys’).
Road Similarly to the name attribute, road type attribute is used in driving directions. The values LAKIS
ROAD CLASS of this attribute may vary depending on the country and on the complexity of the road
type GDRI1OLT
network.
The hierarchic category of the road (Primary road, Secondary road, Local road etc.) is
Road L ; X : ) LAKIS
HIERARCHY used for optimisation of route planning, e.g., the highest hierarchical level segments are
category . . GDRIOLT
first taken into account for planning the fastest route.
INSPIRE ROUTING SERVICE Conclusions
Data Structure Data Structure

—( SPEEDKMF ]

Functional road class H ROADCLASS ]

Road link ]—| { NETN )

Road link sequence ]—,
——
]_
}__
]_
Road surface category ]—
]_
]_
Vehicle traffic area ]—
]__
Road service area ]—
Road service type }—
—

\

Speed limit

Road name NAME ]

E-road

Form of way

%[

HIERARCHY ]

Road width

Road

Road area

ADDITIONAL
CHARACTERISTICS

Road node

[
(
(
(
(
(
(
[ Number of lanes
(
[
(
(
(
(
(
(

OVERPASS/
UNDERPASS

Fig. 6. Links between network dataset attributes of INSPIRE
Data Specification on Transport Networks (INSPIRE 2010)
and of ArcGIS Routing service

Implementing Rule on Interoperability of Spatial Data
Sets and Services is legally binding for the Member
States, but technical feasibility and cost-benefit consid-
erations must be taken into account while following the
implementation guidelines as transport networks are
concerned.

Information on transport available in Lithuania as
well as in many European countries is uneven, fragment-
ed and scattered across various national and municipal
datasets. There is no single national spatial data set in
Lithuania that would cover all or even a significant part
of information on transport implied by the INSPIRE
Transport Network scheme. The most realistic approach
is a spatial integration of several existing national spatial
data sets of GDR10LT, LAKIS and ERM_250LT.

The spatial data sets of GDR10LT, LAKIS and
ERM_250LT, cannot be used directly for developing
national or the INSPIRE Transport Network, therefore
conversion will be needed and additional efforts shall
have to be made to eliminate existing inconsistencies in
selected national spatial data set (i.e., between roads of
LAKIS and GDRIOLT).

The first implementation of the National Transport
Network Model may include only are the most impor-
tant part of transport data in Lithuania, namely, road
data.
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J Directions (Route)

4 |[-] Route: Graphic Pick 2 - Graphic Pick 3 0,7 mi
: Start at Graphic Pick 2

: Go southwest on Antakalnio g. toward K. <0,1mi

Biigos g.

: Bearright 0,3 mi
At fork keep left <0,1mi
: Bear right on Seimynigkiy g. 0,2 mi
: Finish at Graphic Pick 3, on the right

Total time: 2 min
Total distance: 0,7 mi

N =

91 W

Options... Print Preview... ‘

353

RO

ol ® 23

RI IMERIS 1S | KATEGOR | LYGMUO| Suk DATA ]_shape Length | FT| TF | F LYGMUO| T LYGMUO | Oneway | speedkmh minutes

| 479976 |Polyline | gc12 E85 Al A | 131 | 0 /2013.07.01 08:00:00 8826781423 | 0 0 | e 5884521 | o

I 479972 | Polylne | go12 E85 Al A [ 13 /1 | 0/2013.07.0108:00:00 | 8673434915 | 0 0 |FT I 90| 5,76229 | 1

[ 392001 | Polyline | ge12 E272 A2 A [ 18 | AM |<Nul>  |201307.010800:00 |  8034,800581 | 1 0FT 95 | 5074674 | |
o 408826 | Polyine | gc15 <Null> <Null> <Nul> | 42v |«Nul>  |201307.0108:00:00 |  7837,733409 | 0 o/ 40| 11,756609 | )
Pe 404390 | Polylne | gc16 <Null> <Null> <Nul> | 3/3v |«Null> |2013.07.0108:00:00 | 7508643592 | [i] 0 30| 15017287 | !
Al 243543 | Polyline | gc14 <Null> <Null> F4 | 41V |<Nul>  [201307.0108:00:00 |  7220,860035 | 0 0| 55| 7877302 | Gl

I 229510 | Polyline | go14. <Null> <Null> z [ 5|2v |<Nul> |201307.010800:00 | 7130011179 | 0 o] 55 | 7778194 |

I 485815 Polyline | ge12 E272 A2 A | 18 | AM | 0 |2013.07.01 08:00:00 | 7097491854 | [1} 0 FT 95 4,482626 | -

[ 386672 |Polylne | gc12 | E8S A1 A [ 17 | AM |<Nul>  |201307.0108:00:00 |  6454,723687 | 0 0 [FT 95| 4,076668 | \

I 387224 |Polyline  |gc12 | E8S A1 A [ 18 | AM |<Nul>  [201307.0108:00:00 | 6418444952 | 0 0|TF 95| 4,053755 |

| 399262 Polylne | ge15 | <hull> <Null> <Nul>| 5|2v [ 0/2013.07.0108:0000 | 6114579077 | 1| 1 0 0| 40| 9171869 | -

Record: 14| ¢ “ 0 ‘ | Show: [ Al Selected Records (0 out of 495206 Selected) Options ~ ‘-¢
X [ .. Lo’ B T N = 3 N B =579

Fig. 7. Routing task performed on INSPIRE road model: geometry and textual instructions for the route between the specified
points and attribute table used for routing

It was demonstrated that a conjoint road data set
can be created from GDR10LT and LAKIS and supple-
mented by both spatial and thematic information pro-
vided in the future by other datasets maintained by
municipalities, other state institutions and private com-
panies. Such road dataset meets INSPIRE requirements
and can be used for various network tasks. It has been
tested with ArcGIS routing service and proved fully
functional for route finding and planning.

Officially accepted common National Transport
Network model and a corresponding integrated dataset
made available at national spatial information portal
would serve as an appropriate base for fostering exten-
sive collection and maintenance of transport informa-
tion in the primary transport data sets.
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