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

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). 

 
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. 

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

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

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

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

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

• 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.“7  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.  

                                                      
7 European Parliament and Council 2007 

„INSPIRE 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 für Ver-
messung und Geoinformation Bayern 
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3.3. Financially and Legally Secure Use of INSPIRE 

 

Henning Fischer 
Attorney 

Rödl & Partner GbR 
 E-mail: Henning.Fischer@roedl.com 

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: 

• 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. 

• 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? 

• Who are the contacts for data sources? 
• 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. 

. 

Dr. Martin Fornefeld 
MICUS Management Consulting GmbH 
Managing Director 
E-mail: fornefeld@micus.de 
www.micus.de 
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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 I 
themes. The Data Specifications of Annex I 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 ISO 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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Figure: INSPIRE implementation as part of deegree 
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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. 8: 

• Land Monitoring Service 
• Marine Monitoring Service 
• Atmosphere Monitoring Service 
• Emergency Response Service 
• Security Service 

 
To  reach  as many  users  as  possible, GMES  data  and 
services  should  consider  standards  and  principles  of 
initiatives such as GEOSS and  INSPIRE9.  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 
Development10. 
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. 

                                                      
8 European Commission 2010 
9 Dufourmont 2010 
10 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@dlr.de 

http://www.dlr.de/rd/desktopdefault.aspx/tabid-4285/6899_read-5360/ 
                                               http://www.dlr.de/rd/desktopdefault.aspx/tabid-6133/10031_read-20984/ 
 

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#c1=Data&c1=Graph&c1=Map&c11=all&c0=10. 
 
A frequently asked question is: We do already 
have the INSPIRE directive, so why would we 
need GMES? The answer is: Both initiatives 
are complementary (see Table), emphasized 
in both, the INSPIRE Directive and the new 
EU regulation on GMES. While INSPIRE regu-
lates the sharing of already existing data 
(horizontal approach), GMES is understood as 
an investment in new additional European geo 
content, in which existing data is also inte-
grated (vertical approach). INSPIRE can 
benefit from the experiences made, especially 
when it comes to the specification of data and 
the associated data models in annexes II and 
III.  

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.  

INSPIRE  GMES  

Legal framework for sharing 
data 

Investment in a new European 
geodata content 

Builds on top of existing 
technologies (networks, etc.)

Makes innovative technologies 
operational (data collection, geo-
dynamic process modelling, etc.) 

Existing data sources of EU 
member states 

New data sources (adapted to 
cross-border and global problems)

 

Periodical updates  Continious monitoring 

Data specifications for inter-
operability and harmonized 

access services  
(horizontal approach) 

Data integration for GI services,  
multi-level processes: from global 

to local 
(vertical approach) 
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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 201011  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: 

• Metadata, which came into effect as a regulation 
on 24 December 200812  

• Data Specifications for spatial data themes listed 
in Annex I13 were published in the third version in 
September  200914.  The  corresponding  imple‐
menting rule regarding  interoperability of spatial 
data  sets  and  services  is  available  as  draft  and 
will  soon  come  into  force15.  Meanwhile,  the 
specification of data themes listed in Annex II and 
III  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.  

• Network  Services,  the  implementing  rules  for 
discovery and view  services16 are  in effect  since 
November  2009  and  will  soon  be  amended  by 
the rules  for download and  transformations ser‐
vices17 (now available as draft). 

• Monitoring  and Reporting18,  came  into effect  in 
June  2009.  In May  this  year  all Member  States 
had to report on the status of implementation. 

• 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” 19 
 

In addition to the implementing rules, technical guide‐
lines (e.g. on metadata20) 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 

                                                      
11 Rizzi, D. 2010 
12 European Commission 2008b 
13 see Annex D 
14 European Commission Joint Research Centre o. J.  
15 European Commission 2009b 
16 European Commission 2009c 
17 European Commission 2009f 
18 European Commission 2009c 
19 European Commission 2009d 
20 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 
indicators23. In Germany, 635 spatial data sets listed in 
Annex  I and 322  listed  in Annex  II and  III were  identi‐
fied24. For the themes listed in Annexes II and III, 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  für 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 
Ländern  zum  Aufbau  der  Geodateninfrastruktur 

                                                      
21 European Commission 2007b 
22 European Commission 2009d 
23 Cf. Koordinierungsstelle GDI-DE 200c 
24 GKSt. GDI-DE 2010a 
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Deutschland”)25  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  (“Geschäfts‐
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  Commission26.  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 200927. 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 states28. Bavaria was the first 
German state to introduce a spatial data infrastructure 
law  (“Bayerisches  Geodateninfrastrukturgesetz”, 
BayGDIG)29  which  entered  into  force  on  1  August 
2008.  In  Baden‐Württemberg  (LGeoZG  BW),  Berlin 
(GeoZG  Bln),  Brandenburg  (GVB1_INSPRE‐UmsetzG), 
Bremen  (BremGeoZG),  Hamburg  (HmbGDIG),  Hessen 
(Änderung  HVGG),  Mecklenburg‐Western  Pomerania 
(Geodatenzugang  VwV  M‐V),  Lower  Saxony  (Geo‐
datenzugagn  VwV  NI),  North  Rhine‐Westphalia 
(GeoZG‐NRW), Saarland (SGDIG), Saxony (SächsGDIG), 
Saxony‐Anhalt  (GDIG  SAL),  Schleswig‐Holstein  (Geo‐
datenzugang VwV  SH)  and Thuringia  (ThürGDIG)  cor‐
responding laws have come to force. The transposition 
in Rhineland‐Palatinate has  just been finalised  in Sep‐
tember.30. The Transposition of  the  INSPIRE Directive 
into German Law  is not completed until all State  laws 

                                                      
25 Bundesministerium des Inneren 2008 
26 Lenk 2008 
27 Bundestag 2009 
28 Koordinierungsstelle GDI-DE 2009 
29 Bayerischer Landtag 2008 
30 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.33 

INSPIRE

GDI-DE SDIs of other
EU member
countriesState SDIsFederal SDI

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. 

 

                                                      
31 GKSt GDI-DE 2007 
32 GKSt GDI-DE 2008 
33 Faust et al. 2009 
34 GKSt GDI-DE 2007 

"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 
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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. 
applies  to  spatial  data  fulfilling  the  following  condi‐
tions35: 

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 concerned37. 

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 I to III 
also  reflects  a  temporal prioritisation. Data  specifica‐
tion work started with annex I data and now continues 
with annex II 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 law38.  

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  I of  the directive39.In  the  first 
                                                      
35 Bundestag 2009 
36 Koordinierungsstelle GDI-DE 2009c 
37 European Parliament and Council 2007 
38 Koordinierungsstelle GDI-DE 2009c 
39 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 agreement40. 

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. 

 

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‐diagrams42 and corresponding  feature 
catalogues.43 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”. 
 

                                                      
40 Bundesministerium des Inneren 2008 
41 Fichtinger and Kutzner 2010 
42 Unified Modeling Language, used for object-oriented  
   modeling of systems and data 
43 Illert 2009; Fichtinger and Kutzner 2010 
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Figure 5: INSPIRE Hydrography Data Modell (detail) 44 

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.45  

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  I.  These  are  available  on  the 
GDI‐DE website46. This  is to support data providers  in 
the  identification  of  data  sets  affected,  and  the  im‐

                                                      
44 INSPIRE Thematic Working Group Hydrography 2009 
45 This topic is at the core of a pilot project undertaken by 
Technische Universität München in cooperation with the Swiss 
Federal Institute of Technology Zurich since 2006, cf. Donau-
bauer et al. 2008 and Kutzner in this brochure 
46 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  services47.  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  I 
and  II  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  I 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. 

.

                                                      
47 European Commission Joint Research Center 2010 

“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 Schöniger,  
Fujitsu Technology Solutions GmbH 
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"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&I 
Deutschland GmbH 

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. 

 
Federal, State and Local Public Authorities 
• 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. 

• 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. 

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

• 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). 

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

• 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. 

• Advancement  and  legal  safeguarding  of  federal, 
state and local SDI initiatives. 

 
Citizens 
• Support for democratic opinion‐forming processes 

by means of freely accessible public information. 

• Increased transparency regarding the information 
base for decision‐making in public administration. 

• Simplified usage of official spatial data. 

 
Companies Including Engineering Firms and Research 
Institutions 
• Positioning  as  service  providers  supporting  the 

implementation of the INSPIRE Directive. 

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

• 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. 

"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.“ 
Hansjörg Schönherr, Landesamt für Geoin-
formation und Landentwicklung Baden-
Württemberg

"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 Straßburg 
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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 für 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”, GeoIG)  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 für 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 für 
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 

 Member of www.geoland.at team 
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 
Österreichischen Länder) 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 (Gebietskörperschaften) 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-Württemberg 

 
Dieter Heß 

Landesamt für Geoinformation und Landentwicklung  
Baden-Württemberg 

GDI-Kompetenzzentrum 
E-Mail: gdi-komz@lgl.bwl.de 

www.geoportal-bw.de 
 

The overall task of the Spatial Data Infrastructure (Geodateninfrastruktur) in Baden-Württemberg (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-Württemberg 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 
law obligates public authorities to 
describe spatial data with metadata 
and make them available using spa-
tial data services compliant to IN-
SPIRE. Spatial data, metadata, and 
spatial data services establish the 
backbone of a thematic and func-
tional spatial data infrastructure in 
Baden-Württemberg going beyond 
INSPIRE. 

The effective implementation of 
obligations triggered by the EU requires the development of an INSPIRE-compliant service-oriented architec-
ture in Baden-Württemberg, 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-Württemberg, 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 für Geoinformation und Landentwicklung Baden-

Württemberg 
Bodensee-Geodatenpool 

E-Mail: christoph.hermann@lgl.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-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: 

• Raster data - Topographic map 1:50 000 
• Administrative boundaries in SHAPEfile format (see 

Figure)  
• Digital Terrain Model (Gridspacing  25 m)  

– includes the bathymetric surface model of Lake 
Constance– 

Data provision and licensing is taken care of by the Lande-
samt für Geoinformation und Landentwicklung Baden-
Württemberg as a "one-stop-shop". An online viewer allows 
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. 

Area of Lake
Constance ‐  Spatial  
Data Pool (Bodensee‐
Geodatenpools) ‐ 
Presentation of Administra‐
tive boundaries 
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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 
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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 
to perform transformation. However, this solution is not satisfying 
and poses an unrealistic effort when applied in a production 
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 
financed by the State Agency for Spatial Information and Rural 
Development Baden-Württemberg (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).   

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. 

• 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 GI domain. The Core UML Profile shall 
from now on provide the basis for an interoperable model-driven transformation. 

• 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. 

• 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. 
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5.1.3. Semantic Transformation Using the Example of the Test Region Lake Constance 
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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-Württemberg 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 Universität München (TUM) on behalf of the 
German Federal Agency for Cartography and 
Geodesy (BKG). During the first two years the 
Swiss Federal Institute of Technology Zurich 
(ETHZ) and their sponsor, the Swiss Federal 
Office of Topography (swisstopo), were involved 
in the project as well. 

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.” 

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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A. Donaubauer, A. Fichtinger, T. Kutzner, M. Schilcher: Semantische Modelltransformation im Kontext von 
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5.1.4. Expert Workshop „Semantic Schema Transformation“ 
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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 Universität München in the context of the 15th 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.  

• 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. 

• 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. 

• 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 16th 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 

 
 
  
  
 
 
 

 

 

 

 

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 Universität München 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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the „HUMBOLDT“ project 
 
E-mail: astrid.fichtinger@bv.tum.de 
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Experience shows, that mapping to IN-
SPIRE data models is generally feasible, 
although not always complete. The contents 
of ATKIS Basis-DLM or VoGIS, for example, 
are not sufficient for filling all attributes fore-
seen in the INSPIRE Data Specification on 
Hydrography. However, objects or attributes 
which are not explicitly available in the 
source data model, can, to some extent, be 
derived indirectly from other objects or at-
tributes, of course always being subject to 
some degree of uncertainty (see figure). An 
aspect currently still causing difficulties, is 
the generation of INSPIRE-compliant GML 
3.2.1 as output of the data transformation. 

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-Württemberg, 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.  

References: 
• Luderschmid, F. 2010: Datenharmonisierung für den grenzüberschreitenden Katastrophenschutz bei 

Hochwasser im Bodenseeraum. Diploma thesis, Technische Universität München. 
• Fichtinger, A., Rix, J., Schäffler, U., Michi, I., Gone, M., Reitz, Th. 2010: Data Harmonisation Put into 

Practice by the HUMBOLDT Project. In: International Journal of Spatial Data Infrastructures Re-
search (submitted). Avaliable online at 
http://ijsdir.jrc.ec.europa.eu/index.php/ijsdir/article/viewFile/191/248 (accessed 10.09.2010) 

• Zlatanova, S.; Dilo, A.; de Vries, M.; Fichtinger, A. 2010: Models of dynamic data for emergency re-
sponse: a comparative study. In: Geospatial Data and Geovisualization: Environment, Security, and 
Society. Joint symposium of ISPRS Technical Commission IV & AutoCarto, November 15-19, 2010, 
Orlando, Florida (submitted). 
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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 Universität München (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. 

• 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. 

• 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. 
 

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 component of 
the FDS represents the Feature Manipula-
tion Engine (FME) which is a product of 
Safe Software Inc. FME has been ex-
tended by the SemanticMapper module 
developed by AED-SICAD AG, thus mak-

ing format-based transformation possible. An essential task of the pilot study consisted in finding an answer 
to the question which real spatial data of the ALKIS® and ATKIS® data model can be used to fill the objects, 
attributes and relations of the INSPIRE Annex I themes. 
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Data Transformation into INSPIRE: In the course of the research and in the context of the format-based 
transformation approach several problems have been identified during the transformation of data into IN-
SPIRE. Most of them were solved by extending the FDS. Below, several topics are discussed in more de-
tail. 
 
• Geographical Names are descriptions derived from geographical and topographical information (e.g. 

city names, street names, special names, etc.). Indeed, transforming these data is not a complex task, 
however, it clearly needs to be identified which geographical names of everyday communication shall 
be transformed into INSPIRE. ALKIS® and ATKIS® are only partially able to supply data. Therefore more 
data sources will be needed, e.g. the data pool of the Federal Agency for Cartography and Geodesy 
(BKG) or of the Federal Statistical Office as well as data from private institutions or universities for lin-
guistic and cultural studies. Geographical names from ALKIS® and ATKIS® form a first basis in providing 
source information and were transformed into INSPIRE without any problems. 

• Administrative Units is a base theme in INSPIRE for searching, filtering, linking and publishing thema-
tic information and it provides an important reference for metadata. In Germany National State, Federal 
State, Administrative District, City District, County and Association of Administrations are part of the 
Administrative Units theme. However, studies should be conducted as to which extent other data 
sources (e.g. EuroBoundaryMap) might be more useful or might additionally be required as input data 
source. 

• Addresses can largely be generated from the ALKIS® feature Georeferenzierte Gebäudeadressen. 
However, in INSPIRE addresses exhibit spatial reference and the zip code represents one of the most 
important reference attributes. For this reason the feature Georeferenzierte Gebäudeadressen must ei-
ther completely be maintained in the source data or additional information sources are required, some-
thing which up to now is not taking place in a uniform way. Therefore, the presentation objects of the 
ALKIS® feature Lagebezeichnungen were used alternatively for this data transformation. In addition, es-
pecially communities often maintain further address information on institutions (e.g. allotments, ad-
dresses for industrial factories, airports or alternative addresses) which is not managed in ALKIS® but is 
important in INSPIRE for localization und identification. This means the integration of many regional in-
formation sources is required here as well and ALKIS® is just one of many other possible information 
sources. 

• CadastralParcels for the most part can be transformed from the cadastral information of ALKIS®. IN-
SPIRE requires redundancy-free cadastral boundaries, whereas the source data structures in ALKIS® 
are redundant. This problem may result in geometrical / topological operations with intensive run-time. 
The same applies to geometry variations (islands and enclaves) in ALKIS®, which requires special 
transformation rules for INSPIRE. As soon as these problems are eliminated, this INSPIRE theme can 
completely be generated from the ALKIS® data model. 

• TransportNetworks in contrast is much more difficult to transform because of its complex data model. 
On the one hand the data in ALKIS® and ATKIS® are only partially recorded; on the other hand Trans-
portNetworks is defined as a topological transport network, which causes a quite specific problem, since 
the features (AX_Ast, AX_Knoten …) required in the test data will not be available in the near future. A 
more general problem was the missing attribute information which usually is not recorded in the ALKIS® 
and ATKIS® data model (e.g. speed limit). Here other data providers are a possible major source of in-
formation for the INSPIRE theme TransportNetworks as e.g. the database of the Federal State authori-
ties and the Federal Ministry of Transport, Building and Urban Development. 

• For Hydrology and ProtectedSites mainly other data sources are required in addition to ALKIS® and 
ATKIS®. 

• Coordinate Reference Systems and Geographical Grid Systems have not been analyzed, because 
they are used for geocoding and do not contain any transformable spatial or non-spatial data. 

 
Results: The current results demonstrate that FDS delivers a broad range of data for the INSPIRE themes. 
Three common problems have emerged from the execution of semantic data transformation. Data cannot 
be provided according to the INSPIRE data model, because 

• they are not defined in the ALKIS® and ATKIS® model, 
• they are not consistently or not at all recorded in ALKIS® und ATKIS®, although they have been de-

fined in the data model, 
• or they require complex and time-consuming operations during the transformation process. 
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Furthermore source data must be provided from different institutions to be able to completely generate the 
INSPIRE Annex I themes according to the data specifications. Not part of this research and thus still un-
solved is the question how data from different source systems can be provided and transformed into the 
target system. Also the project did not study whether the problem regarding varying update cycles can be 
solved and how the response time requested by INSPIRE can be met. Present solution and general con-
sensus of the GIS sector is the creation of a relational geospatial database (GeoDB) where the transformed 
data are stored in. It is not yet clear, whether on-demand execution of transformation processes on huge 
datasets is possible within the response time requested by the INSPIRE Directive. 
 
Evaluation of the results: Basically, comprehensive knowledge about the source and target models is 
necessary to define the transformation rules in a correct way and thus to guarantee the completeness of 
the semantic transformation. The definition of the semantic transformation rules partly depends on the sub-
jective view of the person defining the rules. According to the principle of subsidiarity each administration 
should provide the spatial data generated in its own field of activity. However, especially the general supe-
rior committees like the Working Committee of the Surveying Authorities of the States of the Federal Re-
public of Germany (AdV) or the Spatial Data Infrastructure Germany (GDI-DE) bear responsibility to ease 
and standardize the delivery of spatial data by defining appropriate transformation directives. 
  
The results regarding the interdependencies of the source data and regarding the required methods for the 
semantic transformation of AAA spatial base data, which were gained in this research project, were used 
with synergy effect. On the one hand they were used for the development of the FUSION Data Service 
(FDS); on the other hand they were integrated in the further development of the transformation language 
UMLT which is employed in the Model-driven Web Feature Service (mdWFS) project of the TUM. 
 
The results will amongst others be presented at the trade fair INTERGEO® 2010 in Cologne at the booths 
of AED-SICAD AG and Runder Tisch GIS e.V. 
 
Outlook: INSPIRE gains momentum, because it seems that metadata for INSPIRE can finally be provided 
by the end of this year. Moreover, software companies have developed the first products for INSPIRE. The 
next big step forward will be the semantic transformation process, which was described in this and the pre-
vious article. However, the results clearly show that further research needs to be conducted before seman-
tic transformation will be executable without any limitations. Users of spatial data conforming to INSPIRE 
barely seem to exist up to now, but they should be sensitized for this issue and especially for semantic 
transformation as early as possible through training courses offered by the GIS sector. The Runder Tisch 
GIS e.V. already contributes significantly to this task by sparking public interest for this subject with ade-
quate training courses. Furthermore future users are likewise mobilized for this subject through relevant 
lectures at TUM. 
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Starting by December 2010, federal, state and local authorities holding spatial data have to provide a first set 
of metadata for Annex I and II themes of the INSPIRE Directive. Thus, if public authorities manage geospa-
tial datasets which are related to the themes of these annexes (including e.g. parcels and transportation 
networks), they must provide information about the data they own by means of the INSPIRE compliant 
metadata. Thereby the EU expects an improvement of the transnational exchange of geographic information 
running through all levels of government. Both the access to and the use of geoinformation will be signifi-
cantly simplified by the provision of an appropriate technical infrastructure and harmonised data models. This 
will optimise business processes to create spatial data products and the quality of the services can be in-
creased significantly. 

Autodesk is aware of the initiatives’ importance for the geospatial market in Europe and comprehends the 
scope of the technical challenges when developing new software solutions allowing the user – in spite of 
extensive standards and the cross- linking of data and services - to do their job efficiently and in high quality. 
Developments in the INSPIRE context therefore preferably take place in cooperation with specialized firms, 
such as the company lat/lon - specialized in spatial data infrastructures - and the company team heese AG, 
which contributes know-how gained in  numerous client projects. 

The success of this collaboration is demonstrated for example at Hamburg airport where all technical and 
spatial information on the premises is maintained within a company-wide spatial data infrastructure. 

This shows that INSPIRE-like projects have 
already been implemented based on the Auto-
desk product portfolio for a long time. In an 
extensive project, the airport has centralized 
the management of spatial information to inte-
grate all data. The abundance of CAD and GIS 
data is now shared in a Computer Aided Facil-
ity Management System (CAFM). If the data 
was previously stored in an unrelated file sys-
tem, now the various topics will be brought into 
one consistent spatial reference and can be 
made available for all employees via a web 
interface. This saves time and costs, since also 
employees without CAD and GIS skills can access the information needed. Geospatial data are used in a 
variety of administrative processes, such as in building management where CAD datasets are linked with 
administrative data from the SAP database. Thus it is now possible to produce targeted analysis and reports 
on individual rental properties as well as to visualise vacancies and marketing strategies. The result: Individ-
ual knowledge is now available as corporate knowledge! 
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5.3. INSPIRE and GMES – Projects 

5.3.1. InGeoSat – Permanent INSPIRE-GMES-Test Platform for innovative Geo- and Satellite- Ap-
plications 

 

 

 

 

 

  

 

 

The interlinking of INSPIRE and GMES is increasingly becoming a technological key element in the 
realization of services as well as for development of geographic applications based on the INSPIRE 
Directive. The responsible parties for the GMES program (EU, ESA) refer in future GMES calls for ten-
ders to the directive framework of INSPIRE and thus providing standards and norms for enterprises and 
users.  

The project InGeoSat aims at 
bundling up the special know-
how in the fields of INSPIRE 
and GMES, which exists at 
the Technical University of 
Munich and the companies 
involved ESG Elektronik-und 
Logistik-GmbH, ESRI Ger-
many GmbH and GAF AG, in 
a permanent INSPIRE GMES 
test platform and utilizing it for 
the purposes of research and 
practice.  

Main objective of the project 
is to establish a permanent      
INSPIRE GMES test platform. This is a test & development environment consisting of hard- and soft-
ware from different vendors as well as data from different data-providers. Using this infrastructure, the 
new guidelines and standards in the fields of INSPIRE and GMES can be tested in practice at technical 
as well as organizational level and across systems and organizations. Such tests have already proven 
to be essential on the OGC test platform of the Round Table GIS eV, because new standards need a 
certain consolidation phase in the technical and organizational areas. 

The potential and synergies of a combination of INSPIRE and GMES can be demonstrated with aid of 
the INSPIRE GMES test platform. The benefits of this combination are to be shown based on applica-
tion scenarios in the areas of environment and security - the thematic core of GMES: forest storm dam-
age, forest indicators and European border security. 

References: Steuer, H. et al (2010): Standards based and automated processing of Forest Spatial Indicators 
in the context of GMES and INSPIRE in Proceedings of EnviroInfo 2010, to appear. 

Dr. Karin Hosse 
ESG Elektroniksystem- und Logistik-GmbH 
Project Manager and System Engineer 
E-Mail: Karin.Hosse@esg.de 
www.esg.de 

Julia Stahl 
Technical University of Munich  
Project Coordinator 
E-Mail: Julia.Stahl@bv.tum.de 
www.gis.bv.tum.de 

Horst Steuer 
Technical University of Munich 
Technical Manager 
E-Mail: Horst.Steuer@bv.tum.de 
www.gis.bv.tum.de 
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5.3.2. Interpolation of Precipitation Measurements of the Wupperverband using OGC Web  

Services 

 
 
 
 
 
 
 
 

The Wupperverband – one of the water industry associations with a special legal status in North Rhine-
Westphalia – is responsible for managing streams and rivers with a total length of about 2,300 km in the 813 
km² large catchment area of the Wupper river. Members of this association are cities and municipalities, 
districts, water supply companies and industry in the Wupper area. The Wupperverband administrates e.g. 
barrages for drinking water and water for industrial use, purification points, water gauges and meteorological 
measurement stations. Due to the topographical caused local and strong rainfall events in the Wupper area, 
an analysis of the precipitation distribution is necessary to interpret rainfall events afterwards. In a joint pro-
ject of the Runder Tisch GIS e.V. and the Wupperverband, a new application was developed for visualising 
and analysing of the precipitation, offering the possibility to publish a precipitation distribution map of the 
previous day in a standardised way via Internet using the data of meteorological measurement stations. The 
Sensor Web technology of the OGC (Sensor Web Enablement, SWE) is offering the infrastructure needed 
for requesting and providing measurement data of different sensors in real-time in an web-based manner. 
The sensors are widely producing raw data that have to be processed to generate a direct benefit for the 
end-user. This project shows with the help of a prototypical implementation on an automated interpolation of 
precipitation measurements in the managed area of the Wupperverband, how processing of the data can be 
achieved using the OGC Web Services Sensor Observation Service (SOS), Web Processing Service (WPS) 
and Web Map Service (WMS). The resulting raster data can also serve as a basis for the validation of re-
mote sensing data as provided by weather radars, by which a link can be formed between in-situ sensors 
and remote sensing devices as mentioned in GMES. By the way: the SWE is not distinguishing between in-
situ and remote sensors. Both can be represented by the SWE services and standards. The inter-linking of 
the SOS request and the inter-
polation in a WPS and updating 
the precipitation distribution 
raster provided via a WMS 
instance is carried out by an 
aggregate service. Concerning 
INSPIRE, environmental moni-
toring will be covered in Annex 
III. Since implementation shall 
be due in 2012 and work on the 
data models has just begun, it 
will be interesting how much 
influence INSPIRE will have on 
applications like the one de-
scribed in this article. Results of 
this work will be integrated in 
the INSPIRE-GMES demon-
stration-platform of the Runder 
Tisch GIS e.V.   
 

Ulrich Schäffler 
Technische Universität München 
Projectleader and Developer 
E-Mail: schaeffler@tum.de 

Daniel Moraru 
Technische Universität München 
Student assistant 
E-Mail: danielmoraru@mytum.de 

Christian Heier 
Wupperverband 
Projectleader 
E-Mail: che@wupperverband.de 



Stadttor 1 • D-40219 Düsseldorf • +49 211 3003420 
info@micus.de • www.micus.de

Im Zollhafen 18 • D-50678 Köln • +49 221 9499090
koeln@roedl.com • www.roedl.de

Expert Advice for Authorities, Enterprises and Politics

Market and Potential Analyses • Strategy Development 
IPR, Protection of Data and Trade Secrets 
Pricing Models and License Agreements • Asset Building  
and Balancing • Competition Law and Legal Protection  
Organizational and Technical Implementation Planning  
Helpdesk-Service

Attorney-at-Law, Tax Consultant and CPA



   43 

 

6. Conclusions and Outlook

The INSPIRE directive establishes the basis for a spatial 
data  infrastructure  at  the  EU  level,  enabling  Europe‐
wide,  cross‐institutional,  cross‐border,  interoperable 
access  to  and  usage  of  spatial  data  and  spatial  data 
services.  This  provides  great  opportunities  for  all 
stakeholders in the SDI field as well as for the general 
public. The directive will open up new markets espe‐
cially  for  companies  in  the  spatial  information  indus‐
try, for example by offering tools for the interoperabil‐
ity required by INSPIRE. 

However,  implementing  the  INSPIRE  directive  also 
poses  great  challenges  to  all  stakeholders. Well over 
three  years  after  being  published,  implementation 
activities  are  gaining  more  and  more  momentum. 
Corresponding  laws at  the  federal and state  level are 
already in force. 

With  the publication of  implementing rules and  tech‐
nical  guidelines,  the  requirements  for  an  INSPIRE‐
compliant data and services provision become increas‐
ingly  clear.  These  have  to  be  taken  into  account  al‐
ready today when making IT decisions. First prototypi‐
cal tests  in cross‐border projects provide new  insights 
with  respect  to  the  diverse  and  sometimes  complex 
challenges  in  the  harmonisation  of  heterogeneous 
spatial data  from different  countries,  such as  in data 
model  transformation.  There  is  still  need  for  further 
research and development in this field. 

In order to fulfil the Directive, technical and organisa‐
tional measures  have  to  be  taken  by  the  public  au‐
thorities  concerned. Different  approaches  and differ‐
ent  implementation  stages  can  be  observed  in  the 
various German states. But  it definitely  looks  like  the 
INSPIRE process has given a  fresh  impetus  to  the es‐
tablishment of spatial data infrastructures on all levels 
of public administration and has initiated new collabo‐
rations  between  public  administration,  industry  and 
science. 

Information  and  communication  remain  key  factors 
for  the acceptance and success of  the  INSPIRE  imple‐
mentation. It is important to clarify the question which 
authorities  on  all  levels  of  government  are  actually 
concerned and to  illustrate the benefits and opportu‐

nities of INSPIRE. All stakeholders have to be involved 
to avoid possible uncertainties. At the  lower  levels of 
public  administration,  e.g.  in  smaller  municipalities 
and  rural districts,  the  lack of  resources  for  the par‐
tially complex implementation is still a big issue. 

Runder Tisch GIS e.V. supports the  implementation of 
the  INSPIRE  directive  by  providing  information  and 
consulting as well as funding for research. 

The  INSPIRE‐GMES  demonstration  platform  will  be 
continuously  improved  in  cooperation  with  partners 
from public administration, industry and science. Thus, 
Runder  Tisch  GIS  e.V.  members  are  provided  with 
experiences  and  results  from projects  in  the  INSPIRE 
and GMES context to get prepared for the challenges 
arising from the Directive. In addition, the demonstra‐
tion  platform  contributes  towards  the  goal  of  com‐
patibility  and  convergence  of  the  INSPIRE  and GMES 
initiatives, which  is  expressly  stipulated by  the  Euro‐
pean Commission.  

 

 

 

 

 

 

7. Acknowledgements 

On behalf of Runder Tisch GIS e.V., the authors would 
like  to  thank all persons who contributed  to  this bro‐
chure. Special thanks go to the authors of the articles, 
the  interviewees  and  the  advertisement  sponsors.  In 
addition, Runder Tisch GIS e.V. would  like to thank all 
partners of the INSPIRE GMES demonstration platform 
and all employees of Technische Universität München 
involved in this project. 

 

 

"The INSPIRE-GMES-Testplattform is 
unique in Germany concerning its devel-
opment and application stage. With this 
project, the Runder Tisch GIS association 
has set a signal to start the INSPIRE 
implementation, enabling users to test 
 their data in a simple way." 

Udo Stichling, Deutscher Dachverband  
für Geoinformation e.V.
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List of Abbreviations 

AAA AFIS-ALKIS-ATKIS 
AP Application Profile 
BMU Bundesministerium für Umwelt 
CSW  Catalogue Service Web 
INSPIRE Infrastructure for Spatial Information in the European Community 
ISO International Organization for Standardization 
IT Information Technology 
EO Earth Observation 
ESA European Space Agency 
ESDI European Spatial Data Infrastructure 
EU European Union 
GDI Geodateninfrastruktur 
GeoIG Geoinformationsgesetz (Switzerland) 
GEOSS Global Earth Observing System of Systems 
GeoZG Geodatenzugangsgesetz 
GIGAS GEOSS, INSPIRE and GMES an Action in Support 
GIS Geographic Information System 
GMES Global Monitoring for Environment and Security 
HMA  Heterogeneous Missions Accessibility  
HMA-T HMA Testbed 
HTML Hypertext Markup Language 
IGTP INSPIRE-GMES-Testplattform 
KML Keyhole Markup Language 
NGDI Nationale Geodaten-Infrastruktur (Switzerland) 
OGC Open Geospatial Consortium 
RTG Runder Tisch GIS e.V. 
SDI Spatial Data Infrastructure 
SEIS Shared Environmental Information System 
SISE Single Information Space in Europe for the Environment 
SOA Service Oriented Architecture 
SOAP Simple Object Access Protocol 
SSE Service Support Environment 
UML Unified Modelling Language 
WCS Web Coverage Service 
WFS Web Feature Service 
WMS Web Map Service 
WSDL Web Services Description Language 
XML Extensible Markup Language 
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Annex 

A.  Contact Points for Information on the INSPIRE Directive (as of 07.09.09) 

Institution / Level Contact Person E-mail 

Runder Tisch GIS e.V. Dr.-Ing. Gabriele Aumann gabriele.aumann@bv.tum.de 

Baden-Wuerttemberg GDI-Kompetenzzentrum beim Landesamt für Geoinformation und 
Landentwicklung  

http://www.geoportal-bw.de 

Bavaira GDI-BY Geschäftsstelle http://www.gdi.bayern.de 

German Koordinierungsstelle GDI-DE, Dr. Martin Lenk mail@gdi-de.org 

Europäische Union European Commission, represented by DG Environment and the 
Joint Research Center (JRC) 

http://inspire.jrc.ec.europa.eu 

B.  Representatives of German Organisations in INSPIRE Drafting Teams (as of 07.09.09) 

Drafting Team Representative 

Metadata  
 

Kristian Senkler (con terra GmbH) 
Thomas Vögele (Koordinierungsstelle PortalU im Niedersächsischen Ministerium für Umwelt 
und Klimaschutz) 

Data and Service Sharing Martin Lenk (Koordinierungsstelle GDI-DE) 

Data Specifications Clemens Portele, Leiter (interactive instruments GmbH) 
Andreas Illert (Bundesamt für Kartographie und Geodäsie) 
Heiz Habrich (Bundesamt für Kartographie und Geodäsie) 
Markus Seifert (Landesamt für Vermessung und Geoinformation) 

Network Services Lars Bernard (Technische Universität Dresden) 
Markus Müller (AED-SICAD AG) 
Roland M. Wagner (Universität Münster) 
Christian Elfers (con terra GmbH) 

Monitoring and Reporting Ute Dauert (Umweltbundesamt) 

C.  INSPIRE Contact Persons of INSPIRE-GMES-Testplattform Project Partners (as of 29.09.10) 

Company / Institutio Contact Person E-Mail 

AED-SICAD AG Markus Müller mueller@AED-sicad.de 

Autodesk GmbH 
 

Matthias Liechti matthias.liechti@autodesk.com 

Bayerisches Landesamt für Vermessung und 
Geoinformation 

Markus Seifert markus.seifert@lvg.bayern.com 

Bund der öffentlich bestellten Vermessungsin-
genieure e.V. (BDVI) 

Michael Zurhorst zurhorst@bdvi.de 

Bundesamt für Kartographie und Geodäsie Dr. Manfred Endrullis manfred.endrullis@bkg.bund.de 

con terra GmbH Christoph Uhlenküken conterra@conterra.de 

Deutscher Dachverband für Geoinformation e.V. 
(DDGI) 

Udo Stichling praesident@ddgi.de 

ESG – Elektroniksystem- und Logistik-GmbH Dr. Karin Hosse karin.hosse@esg.de 

ESRI Deutschland GmbH Lars Schmitz info@ESRI-Germany.de 

Freistaat Thüringen, Landesamt für Vermessung 
und Geoinformation 

Frank Engel frank.engel@tlvermgeo.thueringen.de 

Fujitsu Technology Solutions GmbH Johannes Schöniger johannes.schoeniger@ts.fujitsu.com 

GAF AG Matthias Schulz matthias.schulz@gaf.de 

GEOSYSTEMS GmbH Dr. Ursula Benz u.benz@geosystems.de 

grit GmbH/ Snowflake Software Dr. Andreas Rose rose@grit.de 
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Intergraph SG&I Deutschland GmbH Dr. Jens Hartmann jens.hartmann@intergraph.com 

IP Syscon GmbH Dr. Roman Radberger radberger@ipsyscon.de 

Landesamt für Geoinformation und Landentwick-
lung Baden-Württemberg 

Thomas Witke thomas.witke@lgl.bwl.de 

Landesvermessungsamt Feldkirch Martin Seebacher landesvermessungsamt@vorarlberg.at 

Landratsamt Cham Dr. Ulrich Huber ulrich.huber@lra.landkreis-cham.de 

Microsoft Deutschland GmbH Dr. Josef Kauer mapemea@winse.microsoft.com 

MICUS Management Consulting GmbH Dr. Martin Fornefeld fornefeld@micus.de 

M.O.S.S. Computer Grafik Systeme GmbH Philipp Willkomm pwillkomm@moss.de 

Runder Tisch GIS e.V. Dr. Gabriele Aumann gabriele.aumann@bv.tum.de 

Staatsbetrieb Sachsenforst Katrin Kranz katrin.kranz@smul.sachsen.de 

Staatsbetrieb Geobasisinformation und Vermes-
sung Sachsen (GeoSN) 

Alexander Horn alexander.horn@lvsn.smi.sachsen.de 

Technische Universität München Horst Steuer horst.steuer@bv.tum.de 

Wupperverband Karl-Heinz Spies sps@Wupperverband.de 

 

 

D   Spatial Data Themes Listed in the INSPIRE Directive’s Annexes48 

Annex I 
Spatial Data Theme Definition 
Coordinate reference systems Systems for uniquely referencing spatial information in space as a set of coordinates (x, y, z) 

and/or latitude and longitude and height, based on a geodetic horizontal and vertical datum 
Geographical grid systems Harmonised multi-resolution grid with a common point of origin and standardised location and 

size of grid cells 
Geographical names Names of areas, regions, localities, cities, suburbs, towns or settlements, or any geographical or 

topographical feature of public or historical interest 
Administrative units Units of administration, dividing areas where Member States have and/or exercise jurisdictional 

rights, for local, regional and national governance, separated by administrative boundaries 
Addresses Location of properties based on address identifiers, usually by road name, house number, postal 

code 
Cadastral parcels Areas defined by cadastral registers or equivalent 
Transport networks Road, rail, air and water transport networks and related infrastructure. Includes links between 

different networks 
Hydrography Hydrographic elements, including marine areas and all other water bodies and items related to 

them, including river basins and sub-basins. Where appropriate, according to the Water Frame-
work Directive 

Protected sites Area designated or managed within a framework of international, Community and Member 
States' legislation to achieve specific conservation objective 

Annex II 
Spatial Data Themes Definition 
Elevation Digital elevation models for land, ice and ocean surface. Includes terrestrial elevation, bathy-

metry and shoreline 
Land cover Physical and biological cover of the earth's surface including artificial surfaces, agricultural areas, 

forests, (semi-)natural areas, wetlands, water bodies 
Orthoimagery Geo-referenced image data of the Earth's surface, from either satellite or airborne sensors 
Geology Geology characterised according to composition and structure. Includes bedrock, aquifers and 

geomorphology 

Annex III 
Spatial Data Themes Definition 
Statistical units Units for dissemination or use of statistical information 
Buildings Geographical location of buildings 
Soil Soils and subsoil characterised according to depth, texture, structure and content of particles and 

organic material, stoniness, erosion, where appropriate mean slope and anticipated water stor-
age capacity 

Land use Territory characterised according to its current and future planned functional dimension or socio-

                                                      
48 Europäisches Parlament und Rat 2007 
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economic purpose (e.g. residential, industrial, commercial, agricultural, forestry, recreational) 
Human health and safety Geographical distribution of dominance of pathologies (allergies, cancers, respiratory diseases, 

etc.), information indicating the effect on health (biomarkers, decline of fertility, epidemics) or 
well-being of humans (fatigue, stress, etc.) linked directly (air pollution, chemicals, depletion of 
the ozone layer, noise, etc.) or indirectly (food, genetically modified organisms, etc.) to the quality 
of the environment 

Utility and governmental services Includes utility facilities such as sewage, waste management, energy supply and water supply, 
administrative and social governmental services such as public administrations, civil protection 
sites, schools and hospitals 

Environmental monitoring  
facilities 

Location and operation of environmental monitoring facilities includes observation and measure-
ment of emissions, of the state of environmental media and of other ecosystem parameters 
(biodiversity, ecological conditions of vegetation, etc.) by or on behalf of public authorities 

Production and industrial facilities Industrial production sites, including installations covered by Council Directive 96/61/EC of 24 
September 1996 concerning integrated pollution prevention and control and water abstraction 
facilities, mining, storage sites 

Agricultural and aquaculture 
facilities 

Farming equipment and production facilities (including irrigation systems, greenhouses and 
stables) 

Population distribution —  
demography 

Geographical distribution of people, including population characteristics and activity levels, ag-
gregated by grid, region, administrative unit or other analytical unit 

Area manage-
ment/restriction/regulation zones 
and reporting units 

Areas managed, regulated or used for reporting at international, European, national, regional and 
local levels. Includes dumping sites, restricted areas around drinking water sources, nitrate-
vulnerable zones, regulated fairways at sea or large inland waters, areas for the dumping of 
waste, noise restriction zones, prospecting and mining permit areas, river basin districts, relevant 
reporting units and coastal zone management areas 

Natural risk zones Vulnerable areas characterised according to natural hazards (all atmospheric, hydrologic, seis-
mic, volcanic and wildfire phenomena that, because of their location, severity, and frequency, 
have the potential to seriously affect society), e.g. floods, landslides and subsidence, ava-
lanches, forest fires, earthquakes, volcanic eruptions 

Atmospheric conditions Physical conditions in the atmosphere. Includes spatial data based on measurements, on models 
or on a combination thereof and includes measurement locations 

Meteorological geographical 
features 

Weather conditions and their measurements; precipitation, temperature, evapotranspiration, wind 
speed and direction 

Oceanographic geographical 
features 

Physical conditions of oceans (currents, salinity, wave heights, etc.). 

Sea regions Physical conditions of seas and saline water bodies divided into regions and sub-regions with 
common characteristics 

Bio-geographical regions Areas of relatively homogeneous ecological conditions with common characteristics 
Habitats and biotopes Geographical areas characterised by specific ecological conditions, processes, structure, and 

(life support) functions that physically support the organisms that live there. Includes terrestrial 
and aquatic areas distinguished by geographical, abiotic and biotic features, whether entirely 
natural or semi-natural 

Species distribution Geographical distribution of occurrence of animal and plant species aggregated by grid, region, 
administrative unit or other analytical unit 

Energy resources Energy resources including hydrocarbons, hydropower, bio-energy, solar, wind, etc., where 
relevant including depth/height information on the extent of the resource 

Mineral resources Mineral resources including metal ores, industrial minerals, etc., where relevant including 
depth/height information on the extent of the resource 
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E   INSPIRE Architecture Overview49 
 

                                                      
49 Network Services Drafting Team 2008 




