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3.2. INSPIRE - an Introduction

The INSPIRE Directive which came into force on 15
May 2007 aims at establishing an Infrastructure for
Spatial Information in the European Community. It
was initiated by the European Environment Agency
with a view to facilitate the formulation, implementa-
tion and monitoring of environmental policies. Given
the large variety of spatial data concerned, the direc-
tive also supports other policy areas. It will have far-
reaching consequences for public authorities holding
spatial data as well as the spatial information industry
in general in the Member States of the European Un-
ion (EU).
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Figure 2: Heterogeneous Data in the Lake Constance
Region

The directive’s 26 articles define a general framework
for the European Spatial Data Infrastructure (ESDI).
This is to facilitate that relevant spatial data sets of all
levels of public administration within the EU can be
easily discovered, shared between different authori-
ties and combined in a consistent way across borders.
The EGDI will be built on the spatial data infrastruc-
tures (SDI) established by the Member States. The
national approaches to the provision of official spatial
data and spatial data services are to be harmonised.

Technical details are specified in implementing rules
e.g. on metadata, network services, interoperability of
spatial data sets and services as well as data sharing.
These are to be based on international standards e.g.
of the Open Geospatial Consortium (OGC) or the In-
ternational Organization for Standardization (ISO) as
far as possible.

The directive covers a total of 34 spatial data themes,
which are held in electronic format by or on behalf of
public authorities and fall within the scope of their
public tasks. Data sets which cannot be made publicly
available due to existing privacy or copyright arrange-
ments are excluded. The directive does not require the
collection of new spatial data. Rather, it prescribes the
way in which a public authority’s existing or newly
collected spatial data is to be provided. These data
sets have to be made available in accordance with the
implementing rules within fixed periods. Furthermore,
spatial data sets and services must be described using

metadata.

LINSPIRE provides a crucial impetus to
make available spatial information held
by public authorities and to provide it to
decision-makers from politics, business
and public administration via spatial data
infrastructures in a timely manner and in
accordance with uniform standards.”

Dr. Klement Aringer, Landesamt fir Ver-
messung und Geoinformation Bayern

Access to spatial data sets listed in the directive shall
be enabled using the following types of services:

e Discovery services: search for spatial data sets
and services on the basis of metadata

e View services: displaying, navigating, zooming
and overlaying spatial data sets

e Download services: download of and, where
practicable, direct access to spatial data sets

e Transformation services: transformation of spa-
tial data sets in order to achieve interoperability
(e.g. data model or coordinate transformation)

e Services allowing spatial data services to be in-
voked.

Cross-border access to these services shall be possible
via an INSPIRE geoportal. A fully operational version of
the geoportal is expected for 2010. Currently, a proto-
type is accessible at www.inspire-geoportal.eu.

While discovery services are to be provided free of
charge, fees can be established for viewing or
downloading data. In this case, e-commerce services
have to be provided which ensure access according to
terms of use or licenses. The provisions on data shar-
ing between public authorities foresee, that public
sector data providers can charge fees, in case they are
obliged to achieve full or partial recovery of costs
related to capturing, maintaining and providing spatial
data and services within the scope of their tasks.
However, ,,any charges applied should not exceed the
cost of collection, production, reproduction and dis-
semination together with a reasonable return on in-
vestment.”” The directive doesn’t contain specifica-
tions on fees for third parties.

The directive also stipulates measures for coordinating
its implementation in the Member States, e.g. the
establishment of nationals contact points.

"Interoperable methods for protection and
licensing of spatial data services will play
an important role for the commercial devel-
opment of INSPIRE services.”

Christoph Uhlenkiiken, con terra GmbH

” European Parliament and Council 2007
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3.3. Financially and Legally Secure Use of INSPIRE

Dr. Martin Fornefeld Henning Fischer
MICUS Management Consulting GmbH Attorney
Managing Director Rodl & Partner GbR
E-mail: fornefeld@micus.de E-mail: Henning.Fischer@roedl.com
www.micus.de www.roedl.de

If companies want to purchase public data and use it commercially, they need to overcome high barriers.
Even the questions like which spatial data can be obtained from which authorities, or whether they are avail-
able for reuse take too much time. The multitude of public data producers entails a large number of different
terms of use and licensing rights, which in turn requires several emails and telephone calls to conclude a
contract closure. Thus, the acquisition of a single data set or service sometimes takes up to five working
days in practice. In addition, there are licensing costs and, if needed, processing of geo-information. There-
fore, in most cases, a cost-effective use of these data is not possible.

With the transposition of INSPIRE into national law, the situation for companies will improve fundamentally. It
is expected, that central Geoportals will facilitate the delivery of spatial data considerably, and on the other
hand that the supply of re-usable data will increase dramatically.

If, based on the laws on access to spatial data (Geodatenzugangsgesetz), uniform web-enabled charging
and licensing models for the delivery of spatial data are created successfully, companies and public authori-
ties can benefit. For companies, access will be eased and the supply will be extended, transaction costs will
be reduced, so that the spatial data market receives new impetus. Authorities can expect a reduction of ad-
ministrative costs on the one hand and increasing demand and steady income on the other hand. If the spa-
tial data create an income, a similar activation in the balance sheet of the administration will be also added to
the account.

What are the challenges for the involved parties facing INSPIRE:

e Economy and public authorities should start to prepare for the upcoming changes to benefit from the
opportunities (opened up by INSPIRE). For municipalities this means, they will have to provide ser-
vices, downloads and online viewers for the data sets concerned.

e Important for companies: Exploring the opportunities when the principle: "Public provision instead of
application” applies in the future: It is no longer at the discretion of the authorities," whether "data are
released. This opens up new business models for companies and authorities.

Companies, citizens and the administrative agencies can find all information and legal principles concerning
access to, and re-use of geo-information at www.geobusinesslaw.org. On the basis of digital maps, answers
to the following questions are given there: How are EU directives implemented in the various EU countries?

e \Who are the contacts for data sources?
e Where can data sources for different business models be found?

In addition, the GeoBusinessLaw-Check on this website provides an immediate overview of the legal terms
and conditions. Queries concerning the title to provision and re-use of spatial information can be made and
users can check the legal remedy options based on the legal basis for claims.
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3.4. INSPIRE-Download and View Services

Dr. Christian Kiehle

lat/lon GmbH

Project Manager, OGC Technical/Planning Committee Representative
kiehle@lat-lon.de

http://www.lat-lon.de

The INSPIRE Directive causes significant investment and effort - in particular for those who are in charge of
environmental administration. The requirements arising from these complex regulations normally must be
fitted into an existing software infrastructure. In addition, existing workflows are to be enhanced so that exist-
ing data sources (e.g., spatial reference data and thematic data) can be delivered "INSPIRE-compliant".
Apart from technical requirements, also Quality of Service requirements must be covered, which affect the
performance and capacity of services. Previously, the focus was mainly on the INSPIRE-compliant provision
of metadata, while currently, it is moving towards the Data Specifications of the INSPIRE Directive’s Annex |
themes. The Data Specifications of Annex | define for instance administrative units, addresses, or protected
sites. These specifications enable the interoperable exchange of relevant geospatial data. With that, IN-
SPIRE goes one step further than just defining the interfaces for the interoperable data exchange (e.g. by
requiring an OGC compliant Web Feature Service), it establishes a semantically interoperable data model.

From both a suppliers and a user perspective, it is particularly interesting how this data model can be cre-
ated from existing data and delivered based on the existing infrastructure. In the open source project dee-
gree, support for INSPIRE view and download services is currently being developed, while INSPIRE-
compliant metadata is already supported. deegree is the most comprehensive implementation of OGC stan-
dards and I1SO standards in the field of free software to date. An important element for building interoperable
spatial data infrastructures is added with the INSPIRE support. The deegree approach allows that existing
infrastructure components can still be used and extended by a so-called INSPIRE-Feature-Store. This IN-
SPIRE-Feature-Store is used for generating data formats defined by INSPIRE (e.g. addresses or cadastral
parcels) from existing data sets and to integrate them via a loader mechanism. These formats are based on
complex GML application schemas, forming the basis of data delivery via an INSPIRE Download Service
(based on a Web Feature Service).

In addition to the delivery of data, especially the visualization of complex datasets is a big challenge. Here,
the INSPIRE View Service (based on OGC Web Map Services) has to handle complex GML objects. dee-
gree not only provides the Download Service but also the View Service solution.
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3.5. GMES - an Introduction

GMES (Global Monitoring for Environment and Secu-
rity) is an EU initiative of the European Commission
and the European Space Agency (ESA). The aim is to
establish an independent European earth observation
system providing up-to-date information on the envi-
ronment and security at any time. For that reason, the
data collected from multiple sources like satellites or
in-situ-sensors should be standardised, and provided
promptly via geospatial information services. GMES
should support policy makers to prepare environ-
mental legislation. But even private companies and
citizens can use the services covering the following
thematic areas. ®:

e Land Monitoring Service

e Marine Monitoring Service

e Atmosphere Monitoring Service

e Emergency Response Service

e Security Service

To reach as many users as possible, GMES data and
services should consider standards and principles of
initiatives such as GEOSS and INSPIRE®. In future calls
for tenders, those responsible for the GMES program
(EU, ESA) refer to the INSPIRE directive and by doing
so, give standards for companies and consumers.

In Germany the responsibility for GMES lies with the
Federal Ministry of Transport, Building and Urban
Developmentw.

This year in June, the European Parliament approved
the proposal for a regulation on the GMES program
and its initial operations (2011-2013) to guarantee its
financing.

& European Commission 2010
° Dufourmont 2010
9 BMVBS 2010
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3.6. Synergies between INSPIRE and GMES

Dr. Wolfgang Steinborn

DLR — German Aerospace Center

Earth Obervation

E-Mail: wolfgang.steinborn@dir.de
http://www.dIr.de/rd/desktopdefault.aspx/tabid-4285/6899_read-5360/
http://www.dIr.de/rd/desktopdefault.aspx/tabid-6133/10031_read-20984/

A

GMES (Global Monitoring for Environment and Security) is the second European flagship in space technol-
ogy application after the navigation system GALILEO. In compliance with the European Parliament (1999)
and the European Council (2001), GMES concentrates existing Earth observation capacities of EU member
states and reinforces them with European components for an independent assessment on the state of the
environment and security. Following the launch of pre-operational services for land and marine observation,
as well as for emergency management in 2008, full operability is to be achieved by start of the next Euro-
pean financial perspective in 2014. By then, services for air and atmospheric quality, as well as improve-
ments for homeland and national security will also be in the portfolio. Particularly the land service has al-
ready contributed to new European geo content. Data is freely available for download in scales of 1:100000
(Land cover and land use of 38 European countries), 1:25000 (Built-up density and soil sealing), and 1:5000
(European Urban Atlas) via www.land.eu or
http://www.eea.europa.eu/themes/landuse/dm#cl=Data&cl=Graph&cl=Map&cll=all&c0=10.

A frequently asked question is: We do already INSPIRE GMES

have the INSPIRE directive, so why would we
need GMES? The answer is: Both initiatives
are complementary (see Table), emphasized

Legal framework for sharing Investment in a new European
data geodata content

in both, the INSPIRE Directive and the new Builds on top of existing Makes innovative technologies

EU regulation on GMES. While INSPIRE regu- technologies (networks, etc.) | operational (data collection, geo-
dynamic process modelling, etc.)

lates the sharing of already existing data
(horizontal approach), GMES is understood as Existing data sources of EU New data sources (adapted to

an investment in new additional European geo member states cross-border and global problems)
content, in which existing data is also inte-
grated (vertical approach). INSPIRE can Periodical updates Continious monitoring

benefit from the experiences made, especially | pata specifications for inter- | Data integration for Gl services,
when it comes to the specification of data and operability and harmonized | multi-level processes: from global
the associated data models in annexes Il and access services to local

1. (horizontal approach) (vertical approach)

INSPIRE does not require EU member states to create (non-existent) spatial data sets. The objective of
GMES, however, is to ensure the continuous availability of observation and data services. Consequently,
Article 10 of the INSPIRE preamble explicitly recommends EU member states to utilize GMES and GALI-
LEO. Especially valuable is the monitoring nature of GMES, bringing aspects of up-to-dateness and cross-
border synopsis into European geo information.
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4. INSPIRE - Status

4.1. INSPIRE - Roadmap and
Implementation

Roadmap for INSPIRE Implementation

The Directive foresees a concrete, tight and binding
roadmap for the realization of its goals. Two years
after its entry into force - that is by mid March 2009 -
the directive has had to be transposed into the Mem-
ber States’ national law. But by June 2010" this has
happened in 17 of 27 States. The implementing rules,
which have to be adopted as regulations, concretize
the directive in five subject areas:

e Metadata, which came into effect as a regulation
on 24 December 2008

e Data Specifications for spatial data themes listed
in Annex I"* were published in the third version in
September 2009". The corresponding imple-
menting rule regarding interoperability of spatial
data sets and services is available as draft and
will soon come into force®. Meanwhile, the
specification of data themes listed in Annex Il and
Ill has begun, which will be completed in May
2012. For this purpose, a survey regarding the
user requirements was conducted between
January and March 2010.

e Network Services, the implementing rules for
discovery and view services™ are in effect since
November 2009 and will soon be amended by
the rules for download and transformations ser-

. 17 .
vices™' (now available as draft).

e Monitoring and Reporting™®, came into effect in
June 2009. In May this year all Member States
had to report on the status of implementation.

e Data and Service Sharing, in effect since April
2010, regarding “access to spatial data sets and
services of the Member States by Community in-
stitutions and bodies” *°

In addition to the implementing rules, technical guide-
lines (e.g. on metadatazo) are published, which refer to
the standards relevant for implementation. These
documents are not legally binding but if they are not
taken into consideration, interoperability of data and

! Rizzi, D. 2010

2 European Commission 2008b

3 see Annex D

 European Commission Joint Research Centre o. J.
'* European Commission 2009b

'8 European Commission 2009¢

" European Commission 2009f

'® European Commission 2009¢

® European Commission 2009d

2 European Commission Joint Research Centre 2009

services as postulated by the INSPIRE directive cannot
be achieved. In June an , Initial Operating Capability
Task Force” (IOC TF) was established to support the
Member States in implementing INSPIRE Network
Services. This Task Force comprises the experts, who
are in charge of the architecture of the National Spa-
tial Data Infrastructures.

2009 saw the beginning of the INSPIRE implementa-
tion and monitoring phase. Between 2010 and 2019,
public authorities have to provide data and metadata
listed in the Directive step by step in an INSPIRE-
compliant way. The measures to be taken are ad-
dressed in the following sections. Please refer to the
INSPIRE Work Programme21 as well as the updated
roadmap22 for details concerning the INSPIRE timeta-
ble.

For the first time in May 2010, the Member States had
to report the results of the implementation to the
Commission. Here, the spatial data sets concerned by
the Directive had to be listed and the status of imple-
mentation had to be identified based on predefined
indicators®. In Germany, 635 spatial data sets listed in
Annex | and 322 listed in Annex Il and Il were identi-
fied®®. For the themes listed in Annexes Il and I, there
are no mandatory implementing rules yet.

At EU level, the following departments are responsible
for INSPIRE: the European Commission's Environment
Directorate-General is responsible for the legal and
political coordination, Eurostat coordinates the im-
plementation and the Commission’s Joint Research
Centre (JRC) is acting as the technical coordinator.

Responsibilities in Germany

In Germany, INSPIRE is implemented under the aus-
pices of the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (“Bundesmin-
isterium fir Umwelt, Naturschutz und Reaktorsicher-
heit”, BMU). Since 2005, the BMU has headed an IN-
SPIRE Task Force composed of experts from BMU,
other federal agencies, states, municipalities, industry
and science.

The steering committee GDI-DE (,Lenkungsgremium
GDI-DE”) operates as Germany’s national contact
point for the directive. It is composed of two federal
representatives, one representative for the states and
one for the municipal associations. This is laid down in
an agreement between the federal and state admini-
strations for building Germany’s spatial data infra-
structure (“Verwaltungsvereinbarung von Bund und
Landern zum Aufbau der Geodateninfrastruktur

2 European Commission 2007b

2 European Commission 2009d

% Cf. Koordinierungsstelle GDI-DE 200c
* GKSt. GDI-DE 2010a
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Deutschland”)”® The coordination office GDI-DE
(“Koordinierungsstelle GDI-DE“), jointly funded by the
Federation and the states and organisationally at-
tached to the Federal Agency for Cartography and
Geodesy provides operational support to the steering
committee. In addition, GDI contact points were es-
tablished on state level, e.g. in Bavaria (“Geschafts-
stelle Geodateninfrastruktur Bayern”).

The national contact point is responsible for coordi-
nating data and service provision as well as fulfilling
monitoring and reporting obligations under INSPIRE. In
the current phase, this also includes forwarding
INSPIRE documents in comitology (e.g. draft imple-
menting rules) to public authorities on all levels, col-
lecting comments and passing them on to the Euro-
pean Commission”®. Currently, representatives of
German organisations are actively involved in the
drafting of implementing rules (see Annex).

Transposition into German Law

The INSPIRE Directive has already been transposed
into German law. In April 2008, a working group
chaired by the BMU had submitted a draft spatial data
access law (“Geodatenzugangsgesetz”, GeoZG), which
was adopted by the Bundestag in November 2008 and
entered into force on 11 February 2009%. The working
group included representatives of the BMU, the Fed-
eral Ministry of the Interior (“Bundesministerium des
Innern”) as well as of states and municipal associa-
tions. Given the federal structure of Germany, individ-
ual state laws (for the spatial data of states and mu-
nicipalities) are needed in addition to the federal law
(for the spatial data of the Federation). The federal
GeoZG serves as exemplar for those.

Draft laws for the transposition of INSPIRE have been
submitted by all German states”®. Bavaria was the first
German state to introduce a spatial data infrastructure
law  (“Bayerisches  Geodateninfrastrukturgesetz”,
BayGDIG)” which entered into force on 1 August
2008. In Baden-Wirttemberg (LGeoZG BW), Berlin
(GeoZG BIn), Brandenburg (GVB1_INSPRE-UmsetzG),
Bremen (BremGeoZG), Hamburg (HmbGDIG), Hessen
(Anderung HVGG), Mecklenburg-Western Pomerania
(Geodatenzugang VwV M-V), Lower Saxony (Geo-
datenzugagn VwV NI), North Rhine-Westphalia
(GeoZG-NRW), Saarland (SGDIG), Saxony (SachsGDIG),
Saxony-Anhalt (GDIG SAL), Schleswig-Holstein (Geo-
datenzugang VwV SH) and Thuringia (ThirGDIG) cor-
responding laws have come to force. The transposition
in Rhineland-Palatinate has just been finalised in Sep-
tember.®’. The Transposition of the INSPIRE Directive
into German Law is not completed until all State laws

% Bundesministerium des Inneren 2008

*® Lenk 2008

" Bundestag 2009

% Koordinierungsstelle GDI-DE 2009

# Bayerischer Landtag 2008

% As of September 2010, cf. Koordinierungsstelle GDI-DE
2009a

are passed and thus was not realized in time. There-
fore the Commission had already launched infringe-
ment proceedings against Germany.

In contrast to the INSPIRE directive itself, the imple-
menting rules have direct legal effect in the Member
States in case they are adopted as a regulation. EU
regulations are binding for all administrative bodies in
Germany ranging from the federal government to the
municipalities.

INSPIRE and GDI-DE

GDI-DE will form the national building block within the
European SDI as defined by INSPIRE (see figure 3). The
organisational and technical structures for building the
GDI-DE are therefore already being aligned with the
INSPIRE road map. The GDI-DE architecture concept31
of August 2007 takes into consideration INSPIRE re-
quirements. GDI-DE pilot projects such as Geodaten-
katalog-DE (spatial data catalogue for providing meta-
data) 32 address the technical implementation of IN-
SPIRE in practice. The spatial data infrastructures of
the German states are established as integral parts of
the GDI-DE.>

INSPIRE

GDI-DE SDlIs of other
EU member
Federal SDI State SDIs countries

Municipal
SDIs

Figure 3: SDI hierarchy in Europe34

INSPIRE Activities of GIS Vendors

In addition to public authorities, GIS vendors and
other companies in the GIS industry are also active in
the context of the INSPIRE directive. Their commit-
ment ranges from customer information and consult-
ing regarding the requirements of the directive to an
active involvement in defining the implementing rules
in the so-called INSPIRE Drafting Teams. Companies
are taking INSPIRE into consideration during product
development to ensure subsequent compliance.

"Industry must be proactive and ready to

provide systems and tools compliant with
INSPIRE implementing rules immediately
after their adoption."

Alessandro Annoni, Joint Research Cen-
tre, INSPIRE Conference 2008

*! GKSt GDI-DE 2007
% GKSt GDI-DE 2008
* Faust et al. 2009

% GKSt GDI-DE 2007
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Spatial Data Affected by the Directive

The INSPIRE directive primarily concerns spatial data
held by public authorities. Thus the federal GeoZG e.g.
appli3ess to spatial data fulfilling the following condi-
tions™:

1. They relate to the territory of the Federal Republic
of Germany;
2. they are available in electronic format;
3. they are available at
a) a spatial data holding body falling within the
scope of its public tasks and
aa) were produced by a body holding spatial data
or
bb) were received by a body holding spatial data
or
cc) are managed and updated by this body hold-
ing spatial data,
b) third parties which are granted access to the na-
tional spatial data infrastructure,
or they are held on behalf of these.

The directive just addresses existing data, collecting
new data is not mandatory36. In case multiple identical
copies of the same spatial data set are held by various
public authorities, only the reference version from
which the copies are derived is concerned”’.

The three annexes to the INSPIRE directive specify
which types of spatial data are concerned (see annex
D). This classification in three groups in annexes | to Il
also reflects a temporal prioritisation. Data specifica-
tion work started with annex | data and now continues
with annex Il and III.

Data Providers Concerned by the Directive

INSPIRE first of all obliges the EU Member States to
make data available in accordance with the directive’s
provisions. The Member States are responsible for
making arrangements regarding data provision within
each state (including the above-mentioned laws). The
directive primarily concerns public administrations at
all levels, i.e. federal, state and local authorities, which
hold the above-mentioned data in electronic format.
Thus also service providers which undertake GIS
operations or spatial data management on behalf of
these authorities are potentially concerned by
INSPIRE. Spatial data existing at the lower levels of
public administration and the municipalities are only
covered by the directive, if their collection or dissemi-
nation is required by law®.

The coordinating office GDI-DE has carried out a sur-
vey in cooperation with the SDI contact points of the
German states in order to identify spatial data sets
and their providers relevant for the spatial data
themes listed in annex | of the directive®.In the first

* Bundestag 2009

% Koordinierungsstelle GDI-DE 2009¢

*" European Parliament and Council 2007
% Koordinierungsstelle GDI-DE 2009¢

% Koordinierungsstelle GDI-DE 2009

INSPIRE monitoring, authorities holding spatial data
had to report data sets concerned by INSPIRE by April
2010.

Costs incurred for the coordination of the
INSPIRE implementation are split between the German
Federation and the states according to the above-
mentioned administrative agreement4°.

Consequences of the Directive for Data Providers
Concerned

The directive requires the bodies holding spatial data —
as defined in the spatial data themes — to provide
these according to the implementing rules using ap-
propriate services as well as to document data and
services by means of standardised metadata.
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Figure 4: INSPIRE Data Specifications (Annex I)41

The INSPIRE Data Specifications developed by the
Thematic Working Groups contain requirements and
recommendations, e.g concerning data content and
structure, spatial reference systems, data quality crite-
ria, theme-specific metadata elements as well as en-
coding and portrayal of the data. Harmonised, pan-
European common conceptual data models for each of
the data themes form the core of the Data Specifica-
tions. Object classes, attributes, data types, relations
and constraints relevant for a data theme are de-
scribed in UML-diagrams™> and corresponding feature
catalogues.® Figure 5 shows a detail of the Hydrogra-
phy Data Specification’s data model describing an
object class “Surface Water” as well as the two sub-
classes “Watercourse” and “Standing Water”.

“° Bundesministerium des Inneren 2008

“*! Fichtinger and Kutzner 2010

2 Unified Modeling Language, used for object-oriented
modeling of systems and data

“ Illert 2009; Fichtinger and Kutzner 2010
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Figure 5: INSPIRE Hydrography Data Modell (detail) **

From a data provider’s (e.g. mapping agency’s) per-
spective this does not necessarily imply having to
change the data models and data management of
their original data. However, for the INSPIRE compliant
provision of relevant data, a transformation of data
from their original data models, such as the ATKIS
Basis-DLM as part of the AFIS-ALKIS-ATKIS reference
model (AAA) in Germany into the data models speci-
fied by the EU is required.*

Summing up, the following steps have to be taken by a
data provider concerned by the Directive:

1. Identifying relevant spatial data sets taking into
account the definitions in the Data Specifications

2. Analysing existing data sets and corresponding
metadata

3. Initial recording of INSPIRE compliant metadata or
preparation of existing metadata for provision ac-
cording to INSPIRE requirements

4. Preparing the INSPIRE compliant delivery of spatial
data (executing the required data harmonisation
steps like data model or coordinate transforma-
tion)

5. Setting up spatial data services (organisationally
and technically), to provide spatial data and meta-
data.

In Germany, thematic networks ("Fachnetzwerke")
were established in the end of 2009, which have, in a
first step, developed a fact sheet for each of the data
themes listed in Annex |. These are available on the
GDI-DE website. This is to support data providers in
the identification of data sets affected, and the im-

“* INSPIRE Thematic Working Group Hydrography 2009

“® This topic is at the core of a pilot project undertaken by
Technische Universitat Minchen in cooperation with the Swiss
Federal Institute of Technology Zurich since 2006, cf. Donau-
bauer et al. 2008 and Kutzner in this brochure

“® at http://www.gdi-de.org/de_neu/inspire/navl_specs.html

plementation of the INSPIRE requirements. In addi-
tion, the draft implementing rules for interoperability
of spatial data sets and services were translated into
German.

The INSPIRE Directive establishes binding deadlines
within which the requirements have to be met. The
JRC provides an overview of the timetable for the
adoption of implementing rules and the provision of
INSPIRE compliant data and services'. First delays
have occurred, e.g. the Metadata Regulation having
entered into force half a year later than originally
planned. Accordingly, also the deadline for the provi-
sion of metadata for spatial data themes of annexes |
and Il is shifted by six month to the end of 2010. The
entry into force of the Regulation on interoperability
of spatial data sets and services, including the Data
Specifications for the data themes listed in annex | to
the Directive will even be delayed by more than a
year.

Detailed, concrete action recommendations cannot be
given until all implementing rules have been adopted.
However, it has already become apparent, that the SDI
defined by INSPIRE will be based on the concept of a
Service Oriented Architecture (SOA) which is already
established today. INSPIRE also includes requirements
concerning the availability and response times for the
various types of services. Flexibility and security of the
SDI are important factors as well. It is advisable to
consider these aspects already today when taking
decisions on the IT and GIS infrastructure, on operat-
ing models as well as on and the restructuring of proc-
esses within public authorities.

“The impact of the INSPIRE Directive will
significantly further the digital use of
geographic information. In addition,
INSPIRE defines criteria for quality of
service. Thus, dynamic and flexible IT
infrastructures are increasingly being put
at the centre of consideration and are
becoming a critical factor for success.
Furthermore, the implementation of the
INSPIRE Directive also paves the way for
new operating models such as "Geo-
information Shared Service".

Johannes Schoniger,
Fujitsu Technology Solutions GmbH

*" European Commission Joint Research Center 2010



25

The Directive’s Potential for Users

The INSPIRE directive’s key potential lies in the
interoperability to be achieved. This will facilitate
cross-institutional and cross-border access to spatial
data and spatial data services. Building the European
Spatial Data Infrastructure potentially holds great
benefits for providers of INSPIRE compliant data and
services as well as for their users and further groups
within and beyond the spatial information sector.

"INSPIRE has a signalling effect on the
spatial information market - its service-
oriented approach provides the opportunity to
finally implement a clear process orientation
in the use of spatial information."

Dr. Jens Hartmann, Intergraph SG&lI
Deutschland GmbH

Federal, State and Local Public Authorities

e  Simplifying the fulfilment of reporting obligations
under various environmental directives of the
European Commission, e.g. the Directive on Envi-
ronmental Noise (Directive 2002/49/EC), which
requires the generation of noise maps.

e Activating the value-creation potential of spatial
data and spatial data services, e.g. by marketing
them as base for application specific data of pub-
lic and private data providers.

e Simplified, standardised and browser-oriented
access to distributed, heterogeneous spatial data
and spatial data services using state-of-the-art
technologies.

e Increasing cost-effectiveness of spatial data us-
age: reduced costs (e.g. if only one section of the
dataset is needed) and increased benefit (e.g.
through accessibility of spatial data which were
previously unavailable or difficult to use).

e Simplified exchange of data between public au-
thorities (e.g. within an inter-municipal coopera-
tion or a cross-border context).

e  Utilizing the INSPIRE approach (Service Oriented
Architecture, avoiding redundancies, standardised
interfaces, shift from GIS-centric to process view,
etc.) for optimizing internal processes and inte-
grating GIS into an organisation’s IT environment.

e Advancement and legal safeguarding of federal,
state and local SDl initiatives.

"To me, INSPIRE is not only a directive but
the long-overdue push particularly for all
public data providers to realise: the cus-
tomer is king - and what the customer
needs has to be provided in line with the
market and in a standardised way.“
Hansjorg Schénherr, Landesamt fur Geoin-
formation und Landentwicklung Baden-
Wirttembera

Citizens
e  Support for democratic opinion-forming processes
by means of freely accessible public information.

e Increased transparency regarding the information
base for decision-making in public administration.

o Simplified usage of official spatial data.

"After Google Earth, INSPIRE will give now
another new dynamism to spatial information,
finally making accessible, after more than ten
years of existence, high-tech GIS skills and
products to the citizens.”

Michel Rosio, Stadtgemeinschaft Stral3burg

Companies Including Engineering Firms and Research

Institutions

e Positioning as service providers supporting the
implementation of the INSPIRE Directive.

e  Placement of INSPIRE compliant products on the
market, since the Directive requires the adapta-
tion of IT and GIS infrastructure as well as
processes.

e  Substantial simplification of access to distributed
spatial data of public authorities by means of the
central INSPIRE geoportal or the federal, state and
local geoportals being established. This includes
the potential of providing new products and ser-
vices based on the data.
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4.2. INSPIRE - Reports from Neighbouring Countries and Municipalities
4.2.1. INSPIRE Implementation in Switzerland

Dr. sc. ETH Peter Staub

Bundesamt fuir Landestopografie swisstopo, Wabern/Schweiz
Coordination, Geoinformation and Services

Project Coordinator Data Harmonization
peter.staub@swisstopo.ch

http://www.swisstopo.ch

http://www.geo.admin.ch

The implementation of the INSPIRE directive is also of importance for Switzerland. Basically, Switzerland is
only committed to meet the INSPIRE directive in specific topics, for example, through membership in the
European Environment Agency (EEA) and bilateral agreements with Eurostat. Switzerland is therefore par-
ticularly involved in the implementation of INSPIRE concerning the environmental field.
Through the enactment of the spatial information law (“Geoinformationsgesetz”, GeolG) and relevant imple-
menting rules, Switzerland has a legal means to manage and develop projects to build the national spatial
data infrastructure (NSDI).

Developments in the field of geoservices and data models—or in general: data harmonisation—should not
ignore INSPIRE. There are several parts of INSPIRE to support the creation of the NSDI in Switzerland.
Principally, NSDI developments must not be in direct contradiction to the INSPIRE directive. An INSPIRE
national point of contact has been established in order to monitor the INSPIRE implementation process ac-
tively and to enable a targeted coordination of efforts in Switzerland.
This is of particular interest for two reasons: Firstly, the technical and organizational framework of the IN-
SPIRE implementation is relevant also for the NSDI in Switzerland. Secondly, the subsequent integration of
the Swiss NSDI into a future European SDI is enabled through appropriate interface standards. The Federal
Office of Topography swisstopo (,Bundesamt fir Landestopografie swisstopo") is participating in consulta-
tions as a legally mandated organisation. The steering body e-geo.ch for the establishment of the NSDI in
Switzerland as well as the Swiss Organisation for Geographic Information (“Schweizerische Organisation fiir
Geo-Information®) contribute to the process of INSPIRE implementation as Spatial Data Interest Communi-
ties. In addition, Switzerland is directly represented in the drafting team Data Specifications. Through the
participation in INSPIRE, synergies arise for Switzerland, and the long-standing experience in the field of
data modelling promotes according efforts in INSPIRE, respectively.
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4.2.2. INSPIRE in Vorarlberg

Martin Seebacher

State of Vorarlberg / Austria ‘
Head of Land Surveying & Geo-Information Office / INSPIRE core team member - 1\2

Member of www.geoland.at team L &
martin.seebacher@vorarlberg.at
http://www.vorarlberg.at/lva

The implementation of the INSPIRE Directive in Austria is done in a joint project of all government depart-
ments, provinces, cities and municipalities that are significantly affected by the directive, under the auspices
of the Austrian Federal Ministry of Agriculture, Forestry, Environment and Water Management.

A project core team consisting of GIS experts from all parties prepares the decisions of the program steering
group (Programmsteuerungsgruppe) with national importance. The principles of the project were already
described in detail by Prof. Norbert Bartelme (TU Graz) in the third edition of this brochure in March 2009.
The implementation into national law by 9 state laws and one federal law currently is — with some delay —
taking the final steps. Since the existence of geographic information systems good cooperation between the
Austrian provinces is a long-term tradition in the field of geospatial information. A lot of things required by
INSPIRE like the compliance with standards, distributed data storage and so on, have already been imple-
mented for years by the Geospatial data network of the Austrian states. (Geodatenverbund der
Osterreichischen Lander) www.geoland.at.

Needless to say that the countries’ operational implementation of INSPIRE based on the implementing rules
is done in close cooperation. Both, the countries’ infrastructure for spatial information and, based on this, the
Geospatial data network (Geodatenverbund) therefore currently undergo a facelift to bring them up to speed
with the state of the art in technology. For example, the states have commissioned and bought a joint solu-
tion for metadata.

INSPIRE in Vorarlberg

For over 15 years, there has also been a close cooperation between the State of Vorarlberg and its 96 mu-
nicipalities in the field of geospatial data / geospatial information. The need for geospatial information in all
areas of public life has enormously increased. Due to the growing conjunction of administrative processes
also the need for cooperation of local authorities (Gebietskdrperschaften) has increased. In the past three
years, several joint projects have been undertaken with the objective to intensify the cooperation of the State
and its municipalities in the field of geospatial information in order to stay abreast of changes. Due to
changes in organizational and legal conditions on various administrative levels and because of technical
developments, the cooperation of the State and the municipalities in the field of geospatial information re-
quires a revised contractual basis. For this purpose, a cooperation agreement between the State and the
municipalities has been concluded. This is a necessary and useful addition to the existing framework agree-
ment between the State of Vorarlberg and the Vorarlberg municipal association for the exchange of digital
geospatial data (Datenaustauschabkommen) of the year 2002. This agreement (Datenaustauschabkom-
men), which all municipalities of Vorarlberg have signed since 2005, remains in force. In the State of Vorarl-
berg, the INSPIRE directive is implemented on the basis of the national law on infrastructure for geospatial
data (Landes- Geodateninfrastrukturgesetz), which has come into force this year in springtime. While the
local authorities are responsible for collecting and updating the geospatial data in their area of responsibility,
the majority of duties and responsibilities concerned with their provision in accordance with the Landes-
Geodateninfrastrukturgesetzes can be settled within a common, central and altogether cost saving infra-
structure for geospatial data (GDI Vorarlberg). The GDI Vorarlberg is already being built and operated cen-
trally by the Land Surveying and Geo-Information Office on behalf of the State and the municipalities. Co-
operational projects to collect and update data, relevant for INSPIRE, have already started. For instance, in
2010 a project to collect and provide a detailed, routable river network is to be completed. In addition to that,
an intensive training and information program has started. First events have shown that GIS users working
for State and local authorities have a huge demand for current information and specialist knowledge.
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Résumé

In parts, the infrastructure for geospatial data of the State and the municipalities in Vorarlberg goes beyond
the legal requirements of INSPIRE and actually supports other administrative processes such as in the con-
text of e-government. INSPIRE cannot be considered separately from other projects and needs of the ad-
ministration, the economy and the citizens, in fact a reasonable integration of INSPIRE into the overall strat-
egy of the administration is required.
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4.2.3. INSPIRE in Baden-Wirttemberg

Dieter HelR

Landesamt fur Geoinformation und Landentwicklung
Baden-Wurttemberg

GDI-Kompetenzzentrum

E-Mail: gdi-komz@lgl.bwl.de
www.geoportal-bw.de

The overall task of the Spatial Data Infrastructure (Geodateninfrastruktur) in Baden-Wurttemberg (GDI-BW)
is to make spatial data accessible across borders for an interdisciplinary use in politics, administration, econ-
omy, science and the public, using up-to-date information technology.

Existing spatial data often contains a large potential of information and value added capability that has not
yet being mobilized. Therefore the state administration as well as local authorities, domestic industry and
science in Baden-Wirttemberg pursue the common goal of developing a spatial data infrastructure as part of
a comprehensive e-Government strategy. GDI-BW is an integral part of the Spatial Data Infastructure in
Germany (GDI-DE), while at the same time a harmonized statewide framework for data infrastructures re-
lated to specific fields and local authorities is being implemented. In this process, the development of a spa-
tial data infrastructure for Europe (INSPIRE) plays a fundamental role.

In 2009, the INSPIRE directive was put into state legislation by a law regulating the access to spatial data
(“Landesgeodatenzugangsgesetz”),

which also fixed the legal foundation : ™,
for the development of GDI-BW. The 4 &.g. portal

SHELBETy «) | Baden-Wiirttemberg
law obligates public authorities to
describe spatial data with metadata o =5 éSPatim Data Applications ]
and make them available using spa- e [ =4 3 3 - o
tial data services compliant to IN- ~ < Service-Bus (electronic natwork] I) j
SPIRE. Spatial data, metadata, and Q ! ! '

o 7 o - Spatial Data Services and further Network Services

spatial data services establish the — 1 1
backbone of a thematic and func- g y -
tional spatial data infrastructure in = —_— -
Baden-Wurttemberg going beyond Central Metadata- .
INSPIRE Reaistries catah)gue Spatial Data

' 9 GDI-BW
The effective implementation of ", s

obligations triggered by the EU requires the development of an INSPIRE-compliant service-oriented architec-
ture in Baden-Wirttemberg, integrated in the GDI-DE. This requires an efficient interaction between central
and local components. The central components are maintained by the SDI Competence Centre located at
the State Agency for Spatial Information and Rural Development responsible for the technical aspects. The
local components are managed by various authorities, being as partners of the GDI-BW.

Consistent technical specifications are an indispensable requirement for an interoperable exchange of data.
Based on international standards, they are being developed in the course of the INSPIRE process, if neces-
sary further specified by the GDI-DE, and adopted by the GDI-BW generally without modifications. This main
principle ensures a pan-European and nationwide interoperability of data and services, while at the same
time minimizing the costs for the development of components compliant to INSPIRE, GDI-DE, and GDI-BW.

From the SDI Competence Centre’s point of view, the requirements of INSPIRE are not just an imposition
but rather a promoter in order to speed up the development of a multifunctional spatial data infrastructure in
Baden-Wirttemberg, tailored to the users’ needs. Consequently, INSPIRE accounts for a sustainable im-
provement of spatially related administrative working processes and a range of e-Government products
available to everyone.
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5. Project Reports

5.1. INSPIRE in the Lake Constance Region
5.1.1. Bodensee-Geodatenpool — A Cross-Border Testbed for INSPIRE and GMES

Christoph Hermann

Landesamt fir Geoinformation und Landentwicklung Baden-
Wirttemberg

Bodensee-Geodatenpool

E-Mail: christoph.hermann@lIgl.bwl.de

www.lgl-bw.de

The “Bodensee-Geodatenpool” (Lake Constance spatial data pool)
is a project undertaken by the surveying authorities of the countries bordering Lake
Constance. The processing and delivery of geospatial information in the border re-
gion(including the proportionate area of the lake surfaces) of the “D-A-CH” area (Ger-
many-Austria-Switzerland) is a national task of the Surveying Authorities of the states of
Baden-Wuerttemberg, Bavaria, Austria and Switzerland. Due to the respective responsi-
bilities, the historical development has led to different content, presentations, data man-
agement structures and data distribution, which hinder cross-border provision and use of uniform, geo refer-
ence data covering the whole area.

BODENSEE

Bodensee-Geodatenpool, established in 2002, aims at supporting the development of a sustainable interna-
tional spatial data infrastructure in the Lake Constance region. For this purpose, barriers are to be broken
down, optimization potential has to be identified, and com-
munication and cross-border coordination is to be improved.
The project has already created the following common and
consistent datasets for the Lake Constance region:
e Raster data - Topographic map 1:50 000
e Administrative boundaries in SHAPEfile format (see
Figure)
e Digital Terrain Model (Gridspacing 25 m)
— includes the bathymetric surface model of Lake area of Lake
Constance— Constance - Spatial
Data provision and licensing is taken care of by the Lande- 2:;2:::,:;?3?;;':5%'
samt fur Geoinformation und Landentwicklung Baden- Presentation of Administra
Wirttemberg as a "one-stop-shop". An online viewer allows Ve boundaries
all interested parties to access data free of charge (1:50 000 map and administrative boundaries). More in-
formation is available at: www.bodensee-geodatenpool.net.

For a common, cross-border use and presentation of the national digital geospatial information (digital land-
scape models, topographic landscape model, digital terrain models, etc.) further work and developments are
necessary, as these data are captured and stored according to country-specific definitions (feature cata-
logues). The coordination at the countries’ borders and a program-controlled model transformation, that
transforms the data into any required data model considering the semantics, are important components for
cross-border data compatibility. The Surveying Authorities of Baden-Wuerttemberg, Bavaria, Austria and
Switzerland therefore consider the work of the research project mdWFS (model driven Web Feature Ser-
vices) undertaken by the Technical University of Munich (TUM) and the Swiss Federal Institute of Technol-
ogy Zurich (ETHZ) to be useful for this purpose and have supported it financially. For projects related to IN-
SPIRE and GMES, the Surveying Authorities are willing to share the geospatial data (vector and raster data)
of the area of Bodensee-Geodatenpool free of charge to support the development of automated data har-
monisation processes.
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5.1.2. Comparative Studies Regarding Modelling and Schema Transformation in the Lake Con-
stance Region in the Context of INSPIRE

Claude Eisenhut Tatjana Kutzner
Eisenhut Informatik AG GIS Group
E-Mail: ce@eisenhutinformatik.ch Technische Universitat Miinchen
http://www.eisenhutinformatik.ch Research Associate

Project leader mdWFS
E-Mail: kutzner@bv.tum.de
http://www.gis.bv.tum.de

Problems regarding UML Profiles The research project mdWFS (cf. p. 32) aims at developing an ap-
proach for model-driven transformation between different schemas. Schemas from Germany (AAA Base-
DLM), Switzerland (TLM) and the EU (INSPIRE) are used in the project. The schemas are defined using the
modelling language UML (Unified Modeling Language). However, the schemas are based on different UML
profiles. A UML profile can be used to restrict the set of modelling elements provided by UML to a certain
extent.

Up to now all schemas in the mdWFS project had to be remod-

elled according to the UML profile of the TLM schema to be able AAA _
to perform transformation. However, this solution is not satisfying UM_L Profile
and poses an unrealistic effort when applied in a production f\

environment. For this reason, a study was conducted from
January until July 2011 which examined in detail potential prob-

lems regarding the use of different UML profiles. The study was INTERL ) pllcathn
. . . UML Profi ML Profile
financed by the State Agency for Spatial Information and Rural
Development Baden-Wirttemberg (LVG BY), the Bavarian
Agency for Surveying and Geoinformation (LVG BY), the Aus-
trian Federal Office of Metrology and Surveying (BEV) and the
Swiss Federal Office of Topography (swisstopo) BUEPIRE
pography po). UML Profile

Results of the Study Transformation between different UML

profiles can be performed without additional difficulties when the UML profiles involved are real UML profiles
in terms of being compliant with the UML specification. However, this does not apply to the UML profiles of
the AAA Base-DLM, TLM and INSPIRE schemas. These profiles cannot be regarded as restrictions in terms
of the UML definition of profiles. They rather extend the UML language by defining new modelling elements
and thus have to be regarded as new modelling languages. These new modelling languages exhibit the syn-
tax of UML, but not its semantics.

e To be able to perform a transformation between UML profiles not complying with the UML definition of
profiles without difficulties as well, the study suggests using a Core UML Profile which represents an in-
tersection of the elements of the individual profiles. It is important that the core profile shall only contain
shared elements, since a comprehensive UML profile, which also contains elements not common to each
profile, could constrain extensive use of spatial data beyond the Gl domain. The Core UML Profile shall
from now on provide the basis for an interoperable model-driven transformation.

e Furthermore no new UML profile shall be defined, since this could result in constantly new disadvantages
regarding the transformation of schemas. The Core UML Profile shall be used instead or users shall re-
strict voluntarily to the extent of the Core UML Profile.

e Besides, when revisions of existing schemas are conducted, efforts shall be made to work towards the
extent of the Core UML Profile, so that the problems described in the study will gradually cease to exist in
the near future.

Literature C. Eisenhut, T. Kutzner: Vergleichende Untersuchungen zur Modellierung und Modelltransforma-
tion in der Region Bodensee im Kontext von INSPIRE.



32

5.1.3. Semantic Transformation Using the Example of the Test Region Lake Constance

Tatjana Kutzner

GIS Group

Technische Universitat Minchen
Research Associate

Project leader mdWFS

E-Mail: kutzner@bv.tum.de

Imagine an employee of an EU Environmental Agency who intends to access cross-border information about
the Lake Constance region from the Geographical Information Systems of Bavaria, Baden-Wurttemberg and
Switzerland. However, since the required data reside on different systems and above all exhibit differing
schemas and transfer formats, the employee cannot use the data in an integrated way.

This problem is addressed by the research and development project ,Model-driven approach for accessing
distributed spatial data using Web Services - demonstrated for cross-border GIS applications (mdWFS)*
which is conducted from 2006 until 2011 by the Technische Universitat Miinchen (TUM) on behalf of the
German Federal Agency for Cartography and | gagen- _— B Bayern ﬂ";é'
Geodesy (BKG). During the first two years the | Wirttemberg Lwtd
Swiss Federal Institute of Technology Zurich MKIS Base'n{mm
(ETHZ) and their sponsor, the Swiss Federal
Office of Topography (swisstopo), were involved
in the project as well.

ATKIS Base-DLM (AAA}

The project aims at developing an approach
based on model-driven transformation which is
integrated in a web-based environment. This
includes the specification of a conceptual lan-
guage for expressing schema mapping rules for
semantic transformations as well as the proto-
typical specification and implementation of a
model-driven Web Feature Service able to perform semantic transformation. Dr. Markus Seifert (LVG BY)
underlines the importance of the project: “Semantic transformation will increasingly become the central com-
ponent in the construction of an SDI, not only of INSPIRE. TUM has identified this trend (once again) very
early and has been able to gain valuable findings with the project mdWFS.”

o
INSPIRE :
Data

Specifications

4
. il

-7 T TP T
Test Region Lake Constance

Source schemas used in the project are the German Digital Landscape Model (ATKIS Base-DLM) as part of
the AFIS-ALKIS-ATKIS Reference Model (AAA) and the Swiss Data Modell TLM (Topographic Landscape
Model). These schemas are transformed into the harmonised EU INSPIRE Data Specifications.

The benefit of the project is obvious: Authorities and other state-run institutions can contribute to the
INSPIRE Initiative with their spatial data, but at the same time they can continue to use their own systems
internally. And the employee of the Environmental Agency mentioned above will be able to access and proc-
ess the required data in a much easier way in a standardized data transfer format and schema.

In 2009, phase IV of the project was carried out. The concept was implemented prototypically and evaluated
based on and within the limits of a chosen system platform and in close cooperation with industry partners.
Amongst others the Software FME from the Canadian company Safe Software was used. It is leading the
Spatial ETL Software Sector. Phase V of the project, conducted in 2010, aims at enhancing the prototypical
transformation software with regard to the conceptual language developed and the encoding of the data. The
results from the project will be integrated into the INSPIRE GMES demonstration platform in a future phase.
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Literature:

A. Donaubauer, A. Fichtinger, T. Kutzner, M. Schilcher: Semantische Modelltransformation im Kontext von
INSPIRE. In: Newsletter e-geo.ch, Nr. 22, April 2009, S. 10-13, e-geo.ch, Wabern. http://www.e-
geo.ch/internet/e-geo/de/home/publi/nletter.html

Lake Constance Spatial Data Pool (Bodensee Geodatenpool): http://www.bodensee-geodatenpool.net/
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5.1.4. Expert Workshop ,, Semantic Schema Transformation”

Tatjana Kutzner

GIS Group

Technische Universitat Minchen
Research Associate

Project leader mdWFS

E-Mail: kutzner@bv.tum.de

Purpose of the Expert Workshop The problem regarding semantic transformation was taken as an oppor-
tunity by the Runder Tisch GIS e.V. to host an expert workshop on 9 March, 2010, which took place at the
Technische Universitat Miinchen in the context of the 15™ Munich GIS Conference. The workshop focused
on exploring and discussing the transformation of spatial data into the INSPIRE Data Specifications from
different perspectives by comparing various research projects, industry projects and specifications.

The first part of the workshop included an overview of the current state of INSPIRE. Afterwards several pres-
entations were given demonstrating the status quo of different approaches regarding semantic transforma-
tion. The research position was represented by the research projects “European Spatial Data Infrastructure
Network (ESDIN)“, “Model-driven approach for accessing distributed spatial data using web services — dem-
onstrated for cross-border GIS applications (mdWFS)” (cf. p. 32) and ,HUMBOLDT" (cf. p.35). The industry
position was represented by: CISS TDI GmbH, lat/lon GmbH, Intergraph SG&I Deutschland GmbH and AED-
SICAD AG (cf. p.37).

Results from the Working Groups The second part of the workshop was conducted in working groups.
Here, several questions were discussed such as: Why do we occupy ourselves with conceptual schemas
and semantic transformation at all? Which advantages does the modelling of spatial data on conceptual level
offer? Which advantages does model-driven transformation offer? Which role do INSPIRE Transformation
Services play? Which problems and risks exist? Moreover, the current state of the technology was evaluated
and general recommendations regarding the transformation as well as specific ones directed at the GDI-DE
and data providers were given.

e One result of the working groups is that the advantages regarding conceptual modelling of spatial data
have to be clarified to the user even more intensely. Advantages are e.g. additional benefits by using
standardised schemas, their sustainability as well as the persistence of spatial data. Model-driven trans-
formation offers many advantages too, as e.g. system-independency, the reusability of transformation
rules and a better participation by domain experts.

o Recommendations for the GDI-DE include publishing rules for the definition of conceptual schemas as
well as for the execution of semantic transformations. For data providers on the contrary it would be im-
portant to pay attention to the presence of conceptual schemas in tenders. Furthermore domain commu-
nities should be established.

e The research community was advised to develop generic solutions on the conceptual level, i.e., towards
model-driven transformation and away from the physical schema.

Altogether the workshop found broad approval among the participants and provided an excellent opportunity
to initiate professional exchange between public authorities, research and industry. For this reason the work-
shop is planned to be continued during the 16" Munich GIS Conference in 2011.

Literature The complete results of the working groups are available at:
http://www.rtg.bv.tum.de/content/blogcategory/55/110/
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5.1.5. Cross-Border Data Harmonisation for a Flood Application Scenario in the Lake Constance
Region

Astrid Fichtinger Fabian Luderschmid Ulrich Schéaffler

Technische Universitat Miinchen Technische Universitat Miinchen Technische Universitat Minchen

Responsible for TUM’s contribution to  Student Assistant +HUMBOLDT ERiskA*" project lead-

the ,HUMBOLDT" project er and HUMBOLDT Framework
Developer

E-mail: astrid.fichtinger@bv.tum.de E-mail: luderschmid@mytum.de E-mail: schaeffler@tum.de

28 organisations from 14 countries have teamed up in the EU project HUMBOLDT under the direction of
Fraunhofer Institute for Computer Graphics, to solve data harmonisation problems in the INSPIRE context.
With the completion of the project in September 2010, a prototype open-source framework for data harmoni-
sation and service integration, which includes tools for coordinate transformation, edge matching, data model
transformation, and other aspects is now available. Developments include the HUMBOLDT Alignment Editor
(HALE) for defining mappings between source and target data models and the Conceptual Schema Trans-
former (CST) for the service-oriented execution of data transformations based on the mappings. At
http://community.esdi-humboldt.eu, interested parties are invited to test the software and use it for their own
extensions or applications.

Nine different application scenarios (European Risk Atlas, Ocean, Urban Planning, Sustainable Urban Atlas,
Protected Areas, Border Security, Forest, Atmosphere and Transboundary Catchments) provided require-
ments for the development of the software framework, and served as test cases. The results of the individual
scenarios are made available to a wide audience on an e-learning platform on the Internet
(http://www.gisig.it/humboldt/training/), and thus clearly demonstrate the implementation of data harmonisa-
tion in the scenarios.

Technische Universitat Miinchen led the development of the European Risk Atlas (ERiskA) Scenario in co-
operation with Intergraph SG&I Deutschland GmbH. A cross-border flood application for the Lake Constance
region, which can be used as an add-on to existing flood risk management and emergency operation sys-
tems, was developed. Eriska is to enable the exchange of spatial information on potentially flooded areas
and infrastructure, thus facilitating cross-border cooperation between the authorities responsible for disaster
management in the Lake Constance region.

Spatial data used in the scenario include e.g. roads and railways, waterbodies, current water levels and po-
tentially flooded areas for various surface waterbodies in Germany (Bavaria, Baden-Wuerttemberg), Austria
(Vorarlberg), and Switzerland.

A common target data model was designed for the ERiskA application, integrating and partially extending
relevant elements of the INSPIRE Data Specifications on Hydrography and Transport Networks (Fichtinger
et al. 2010, Zlatanova et al. 2010). Mappings between the the data models of the source data (including
ATKIS Basis-DLM from Germany and VoGIS from Vorarlberg) and the target data model were defined on the
level of GML schemas using HALE and executed.
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In addition, further heterogeneities, e.g. regarding the geometric characteristics of spatial objects were inves-
tigated in a diploma thesis (Luderschmid 2009). An example is the modelling of river-objects. In Bavaria and
Baden-Wirttemberg, rivers wider than twelve metres are represented as polygons in the ATKIS Basis-DLM,
while in Vorarlberg all river objects are modelled as lines. Creating a harmonised, cross-border data set re-
quires a "Centerline" transformation function. This transformation involves time-consuming computing and
can until now only be solved using additional GIS tools.

In the ERiskA Scenario’s flood theme context, different flood alert systems in the countries / states of the
Lake Constance region pose another heterogeneity challenge. These include a different number of flood
alert levels, their determination being based on different methodologies. For example, the alert levels in Ba-
varia (4 levels) are graded according to the degree of potential damage, while they are determined using a
combination of statistic flood annualities and risk potential in Vorarlberg (2 levels). Harmonisation might im-
prove a cross-border flood management, but is still being researched.

Experience in the context of the thesis showed the possibilities and limitations of the Humboldt Framework
tools and of commercial products. The thesis investigated the heterogeneity of spatial data in the states of
Baden-Wuerttemberg, Bavaria and Vorarlberg, bordering the Lake Constance. The thesis concludes, that
the tools developed in Humboldt open up new opportunities in the area of data harmonisation, and that are a
very good addition to existing commercial software products. A "healthy mix" of both is currently probably the
best solution.

ERiskA results will be incorporated into the INSPIRE GMES demonstration platform operated by Runder
Tisch GIS e.V. in a later phase.
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5.2. INSPIRE - Examples of Use
5.2.1. From ALKIS and ATKIS to INSPIRE
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Semantic transformation for INSPIRE is a technically and organizationally challenging task. Meeting this
challenge is the objective of cooperation between the Technische Universitdt Minchen (TUM) and the

AED-SICAD AG.

In its simplest case semantic transformation can be described as the transfer of data from a source to a
target. The big challenge in doing so is not to distort the meaning of the data during its transformation from
source to target. The structure of the source and target data is described by data models respectively.
Based on these models the data are stored physically in a data format. Basically two different methods can
be applied to perform semantic transformation.
e The first method is called model-driven transformation (cf. p.32). Here rules are defined on concep-
tual level between the source and target data models. Based on these rules the data can then
automatically be transferred from the source to the target data structure.
e The second method is referred to as format-driven transformation. By applying a transformation
process the data stored in the source data format will directly be saved in the target data format.

This process will now be discussed in more detail.

Source data

Model ATKIS/ALKIS

Data transformation
process

Target data

INSPIRE
Annex|

FME i
i GeoDB

Workflow of a semantic transformation

specifies

For the pilot study the spatial base data
ALKIS® and ATKIS® of a large German
city were selected as test region. They are
stored in the Normbasierte
Austauschschnittstelle (NAS), a special
GML format. The target format is a rela-
tional geospatial database (geoDB), which
was created based on the INSPIRE
themes. The definition and subsequent
implementation of the transformation proc-
ess was carried out using the software
FUSION Data Service (FDS) of the com-
pany AED-SICAD AG. Core 