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Foreword
Domenico Patassini
Geographic information is rapidly
changing, and just seven years after
the date of its enactment, the INSPIRE Directive requires important
adjustments. The topics which need
greater focus include the concept of
geographic information, the production of geographic data and its use
in the practices of environmental
planning and its management. These
three domains provide useful criteria
in assessing the effectiveness of the
2007 Directive, and ensuing updates,
within different legal and institutional
frameworks in the EU.
Furthermore, to increase the effectiveness of the Directive (at the regional and national level, but also
among users) technical issues must
be tackled observing the practices
of daily use of geographical data, recognizing their strategic importance
within governments, businesses and
organizations. This without disregarding the progress made in the fields of
harmonization and interoperability. In
a digital era like ours, day to day practices and their environmental effects
show how geo-referenced information
enables to operate simultaneously at
different scales, breaking down physical objects into different parts, identifying their use, rather than detecting
standard attributes defined by default.
The techniques to identify physical
objects and the interactions among
individuals/objects have greatly improved in a short period, but the actual
integration between the two components to date remains inadequate.
Much of the Digital Agenda made up
of EU member states focuses on emer-

gencies, risks and on infrastructure facilities: the latter, in order to improve
public access and manage the digital
divide. However, the above mentioned
themes are often managed inadequately and do not intersect with environmental and energy policies, nor
with policies relating to the mobility
of people, goods and information, but
also with the processes of urbanization
and land use. An example is provided
by the lack of dialogue between INSPIRE and European land use surveying
and mapping. Excluding aggregate
balance sheets, even the answers to
climate changes are difficult to assess
at the regional or local level due to
downscaling problems.
The ‘geographical’ content of policies
tends to grow because social conflicts
are (or might be) better documented
and mapped nowadays than in the
past. Such conflicts are better documented owing to enhanced sources,
provided greater insight in relation
to the reasons, interests and possible
impacts. Nevertheless, as the answer
is still pending because the exposure
to conflict would give greater voice to
social practices which contribute to
change the relationship between the
community, society, market and state.
It can therefore be said that effective
implementation of the INSPIRE Directive depends only minimally from technical issues, as the implementation
practices define the policy domains.
Moreover, such practices encourage
the activation of more demand-driven
training programs that require greater attention to the user’s profiles.
Users, being one of the main sources
of geographic information in and for
policies, must be properly surveyed
and interpreted. This is one of the

2

reasons (although not the only one)
behind the LINKVIT project, whose
contents will be briefly presented in
this Journal.
As part of the GIS & T education and
training landscape in Europe, LINKVIT
not only intends to support the implementation of the INSPIRE Directive,
but also to see how and where services to the public can be improved.
In the words of Anders Ostman ‘although the EU Member States started
the implementation of the INSPIRE
Directive in 2007, the integration of
the INSPIRE network services in dayto-day business processes remains a
challenge’.
Integration of network services and
practices requires a great deal of
knowledge of the practices themselves
and, in tandem, the adaptation of the
network services. Hence, LINKVIT’s
e-Learning Platform considers three
main categories of users and many
subject areas. Users and topics evolve
thanks to the use of geographical
information. On the other hand, services can be improved by considering
the interaction among users and the
consequent production of expert and
common knowledge.
The more technical training modules
can contribute to the development of
interoperability: using language as
XML (extensible markup language)
and GML (geography markup language). Furthermore, five INSPIRE web
services are expected to be updated,
taking into consideration geometry
and semantics of spatial data. This
may eventually lead to the adaptation
of the INSPIRE Generic Conceptual
Model, that goes well beyond mere
harmonization. Technological innovation, along with harmonization and

interoperability, would certainly help
to change the concept of geographical information itself. Harmonization
and interoperability does not work for
conjectural data standardization, but
for the acknowledgment of the pluralist value of geographical information.
After all, this is what happens when
data is collected through earth observation devices and /or systematic
monitoring while opinion is gathered
unsystematically by social networks.
This Journal presents the architecture
of LINKVIT e-Learning Platform, with
the most significant clusters of learning modules. Modules and the platform have undergone preliminarily
testing as part of a compulsory quality assessment procedure. The Journal
concludes proposing some ideas for a
postgraduate master.
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LINKVIT as part of the GIS&T
education and training landscape
in Europe
Glenn Vancauwenberghe
Danny Vandenbroucke
The geospatial industry is a rapidly
growing industry and involves high
value/high tech jobs, innovative services and fast evolving technologies.
Handling and using geospatial data
and information requires specific
skills, and the demand for well-trained
GI professionals is high. Employers in
the domain of GI find it very difficult
to find well-trained and skilled employees. A recurrent complaint among
companies and organization in the domain of GI is that the current supply of
geospatial professionals is inadequate
and the geospatial workers appear to
be inadequately prepared to answer to
the challenges and opportunities of
this field. Hence, there is a clear need
to make the geospatial workforce training system more demand-driven.
In order to set-up more demand-driven
workforce education and training programs, there needs to be consensus
about what geospatial professionals in
Europe should know (knowledge requirements) and be able to do (skill requirements). For the identification of the
specific knowledge areas that a professional needs to master for proficiency
and success in its field or profession,
a complete and consistently updated
knowledge base is needed. Therefore,
many sectors have already developed
or are currently developing their domain-specific ‘Body of Knowledge’, as
a reference framework containing the
core knowledge of a profession.
In 2006, the University Consortium
for Geographic Information Science
(UCGIS) developed a Geographic Information Science and Technology Body
of Knowledge (GI S&T BoK). The GIS&T
BoK includes ten knowledge areas,
73 units (26 of which are designated
as “core” units), 329 topics, and over
1,600 formal educational objectives.
The GI S&T BoK was designed for use
by curriculum planners and evaluators,
certification and accreditation bodies,
current and prospective students, human resources personnel, and geospatial professionals in government, industry, and academia. While the GI S&T
BoK has been an important driver to
improve education and training in the
geospatial domain and make it more
relevant to employers, in Europe the
influence of this driver is still limited.
GI-N2K
The European project GI-N2K (‘Geographic information : Need to Know’)
aims to make the geospatial education and training system in Europe
more demand-driven and flexible by
developing an up-to-date dynamic
Geographic Information Science &
Technology Body of Knowledge (GIS1T
BoK Body) which takes into account
the European dimension and the latest technological developments. The
GI-N2K project is built around a network of 31 academic and non-academic partners from 25 countries, and
is funded under the Lifelong Learning
program Erasmus Multilateral Networks. Key activities of the project are the
revision of the content of the GIS&T
BoK to bring it in line with technological developments, emerging new
knowledge areas and European con-

text and the development of toolsets
that allow to update, manage and use
the GIS&T BoK.
In preparation of both activities, a study was undertaken of the current demand for and the supply of education
and training in the domain of GIS&T.
As part of this study, two surveys
have been conducted, one on main
knowledge and competences required
by employers (the demand side) and
one on the knowledge and competences that are central in the current offer
of GIS&T education and training in Europe (the supply side).
The results of both surveys tell us more
about the (mis)match between the demand for and the supply of geospatial
education and training in Europe.
Based on the results of the survey on
the supply of geospatial education and
training, 427 existing courses in the
domain of GIS&T in Europe have been
identified. The majority of the courses
are provided at bachelor or master
level, but also several vocational training courses were identified. With regard to the content of the courses, the
Knowledge Areas ‘Analytical Methods’,
‘Geospatial Data’ and ‘Cartography
and Visualization’ were most often indicated as the subject of the courses.
Knowledge areas that are the least
well covered by existing education and
training courses are the Organizational
and Institutional Aspects (OI), Conceptual Foundations (CF) and Data
Manipulation (DN). The knowledge
area that is the most well covered by
vocational training courses is the area
of ‘Cartography and Visualization’.
The demand for geospatial skills
and knowledge
To assess the workforce demand in
GIS&T, professionals active in the
GIS&T domain in Europe were asked
to evaluate the relevance of the difference knowledge areas in their professional work. It was interesting to see
how the three main sectors – public
administration, private organisations
and academia – evaluated the BoK
Knowledge Areas congruently. ‘Geospatial data’ and ‘Cartography and
Visualization’ were considered as the
most relevant BoK knowledge areas,
whereas advanced ‘geocomputation’
received the lowest rating.
In addition to the evaluation of the
relevance of existing knowledge areas, respondents were also asked which
topics and competences they expected
to gain important in the next five years. About one third of the keywords
mentioned by the respondents are
absent in the GIS&T BoK. One of the
four key topics that are expected to
gain importance although not or only
partly covered in the current BoK is
SDI. Some important skills and areas
of knowledge mentioned by the respondents are geoportals, data harmonization and INSPIRE. The three other
hot topics are programming, WebGIS
and data acquisition. The topic of data
acquisition also includes several skills
and areas of knowledge directly or
indirectly related to SDI and INSPIRE,
such as open data, crowd sourcing and
VGI and sensor web.
LINKVIT
It is interesting to see how the LINKVIT training programme covers several of the knowledge areas and
topics that are expected to become

more important in the future. Topics
such as SDI, INSPIRE, geoportals, data
harmonization and open data are thoroughly addressed in one or more of
the LINKVIT modules. It should also
be noticed that the LINKVIT training
programme covers the Organizational
and Institutional Aspects of geospatial data, an area that is not covered
in most of the existing education and
training courses. Both observations
illustrate the importance of the LINKVIT training programme and the unique position of the programme in the
European GIS&T education and training landscape. The knowledge areas,
units and topics that are included in
the GIS&T BoK will be useful for identifying and presenting the content of
each of the LINKVIT modules and of
the LINKVIT programme in general.
Conversely, the knowledge that is generated by the LINKVIT project will be
valuable input for the revision of the
GIS&T BoK.
Within the LINKVIT project, effort is
undertaken to maximize the usability and effectiveness of the training
modules. An important characteristic
of the LINKVIT project is that all training modules are open to the public
and are developed in such a way that
they can be adapted to a specific context with little additional effort. While
most of the material is originally developed for vocational training, also the
relevance and usability of the LINKVIT
training material for higher education
courses is explored in the context of
the project. The results of this exploration will be of great value for the valorization of the LINKVIT deliverables by
the academic community.

GI-N2K workshop in Lisbon (March 2015): academic and other partners of the Erasmus network discussing the revision of the GIS&T Body
of Knowledge
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Progress Meeting LINKVIT, Rome, Ispra (October 2014)

LINKVIT within eu training
strategies: contributing to the
progress of INSPIRE
Milva Carbonaro,
Roderic Molina, Giorgio Saio
Within the new EU legislative and policy context of environmental data and
data management (e.g. INSPIRE1, COPERNICUS2, WFD3, EULF4), the needs
for ongoing training keep growing
and are increasingly oriented towards
understanding policies and their implementation rules.
Such reality requires training in new
technologies and standards related
to access and management of Geographical Information (GI) used within
a European dimension.
The specific skills required include:
data management and harmonization,
web services, standards, as well as
methods, procedures and tools for INSPIRE compliancy. These have become
key issues in all public and private organizations working in GI and its wide
range of applications.
Both INSPIRE and NSDI have expressed the need to train experts as illustrated by the following words: “The
organization of a good INSPIRE eLearning offer at the European level by
relevant European stakeholders and
the exchange of experts among NSDI,
should be envisaged”.
A number of European projects have
already achieved results for INSPIRE.
Results were in turn used to produce eLearning courses to transfer the acquired knowledge and support improved
GI capacity. LINKVIT is exploiting and
rationalizing this outcome for a wider
(and not only technical) GI audience.
The target group includes:
- users which are already employed

(e.g. in public administration or companies providing geo-based services)
who need to be aligned to INSPIRE
skills;
- post-graduates willing to enter the
GI labour market who seek a specific
post-graduate specialization in the
field.
LINKVIT is in line with the EC Communication “New Skills for New Jobs” and
the Copenhagen process, revised in
the 2010 Bruges Communiqué : in particular, when it comes to enhance the
labour market relevance of Vocational
Education and Training (VET) and the
employability of people:
- anticipating future skills, knowledge
and awareness;
- matching skills and labour market
needs;
- bridging the gap between education
and work.
LINKVIT is also in line with Europe’s
2020 strategic priorities, aiming at
“smart, sustainable, inclusive growth”.
Moreover, it is contributing to rationalize and organize vocational training
on GI & INSPIRE within the public
and private sector, encouraging easy
access to training courses that have
been standardized and validated at
the EU level. Its main goal is to share
acquired results among INSPIRE Community Members (in the EU and at the
National level) and support the Directive implementation.
All of the above is in line with the
Lifelong Learning programme addressed by LINKVIT which promotes the
co-operation among institutions or organisations, providing learning opportunities to enterprises, social partners
and other relevant bodies.
LINKVIT deals with “Digital Competence” as defined in the Key com-

petences for Lifelong Learning- A
European Framework (Annex to the
Recommendations of the EU Parliament and Council, 18 December 2006).
It promotes the acquisition of key competences in VET according to European priorities of the LLP – Leonardo da
Vinci Programme.
Competences in geo-information are
crucial in the new European context.
LINKVIT’s aim is to build such competences through a set of training modules developed by a number of European initiatives.
Existing learning material is leveraged
and reframed, to provide post-graduates and professionals with updated
skills on geospatial services.
INSPIRE is likely to create new “native” workers capable of tackling environmental themes.
The existing training material offered
by LINKVIT partners have been integrated and harmonized, and then adapted
to national/regional needs, particularly in the Italian context. Part of the
material has also been translated.
The learning material is then uploaded on an interoperable Training Infrastructure where the different eLearning platforms of LINKVIT partners
interact.
The LINKVIT Training Framework (LTF)
was designed as a portal for the training of organizations, with guided and
structured access, based on specific
training paths.
Any stakeholders implementing INSPIRE at the national/local level with the
necessary knowledge will eventually
extend the INSPIRE Data Specifications.
LTF has been tested and validated. It
is worth noting that it can be used
within structured curricula and Uni-

versity master programmes with the
INSPIRE Driver’s license.
EU Directives are now implemented in
many countries with effective or poor
results, depending on whether GI is
considered a strategic resource by the
States, markets, communities and societies.
LTF represents an opportunity to create a multilingual, national (in our case
Italian) and English environment. A
technical glossary will be developed as
the e-LP evolves and is tested in actual
practice.
note
INSPIRE Directive: http://INSPIREec.
europa.eu/
2
http://www.copernicus.eu/
3
Water Framework Directive: http://
ec.europa.eu/environment/water/waterframework/
4
European Union Location Framework:
http://ec.europa.eu/isa/actions/02interoperability-architecture/2-13action_
en.htm
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Where LINKVIT comes from
Milva Carbonaro,
Roderic Molina, Giorgio Saio
For years, GISIG (www.gisig.eu) has
played a significant role in the development of advanced training tools
from e-Learning platforms, integrating
training experiences and contents in
order to provide flexible and “interoperable” devices for the SDI Community.
The approach adopted involves the
dissemination of structured e-Learning
trough a web-based Learning Management System (LMS).
The service started in 2007 with the creation of a Catalogue offering training
courses in GI. Its applications domains
were developed within the VESTA-GIS

project (www.vesta-gis.eu), a Leonardo
da Vinci Thematic Network promoted
by the Lifelong Learning Programme
(LLP). VESTA-GIS aimed at enhancing
professional skills in the changing labour market, following the increasing
importance of GI. The European Catalogue of Training Courses was one of
the major sources as it offered specific training paths., “Project Training
Frameworks” have subsequently been
defined over the years in the context of
various GI European projects.
The Training Framework has a modular architecture made of three main
blocks:
- the training package, with an index
of training contents, metadata of each
course and information to access and
enrol in the courses;
- e-Learning tools (cloud based LMS
software hosting training material and
instruments to attend the courses);
- the training material (lectures, documents, exercises and self-tests).
The VESTA-GIS approach has been leveraged to build other Project Training
Frameworks within European programmes such as GMES ( currently known as
“COPERNICUS”1), e-Contentplus and
ICT-PSP. All these programmes support
the implementation of the INSPIRE
Directive, allowing the creation of training modules by European Universities
and private companies.
Some examples include:
- HUMBOLDT (www.esdi-humboldt.eu,
aimed at data harmonization across
Europe;
- NATURE-SDIplus (www.nature-sdi.eu),
aimed at defining data models and
metadata profiles for INSPIRE on nature conservation;
- NESIS (www.nesis.eu) to support the
ICT implementations of the SEIS initia-
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tives (Share Environmental Information
System for Europe);
- BRISEIDE (www.briseide.eu), integration of INSPIRE-compliant geographic
datasets and operational databases on
environmental risk management and
civil protection;
- One Geology for Europe (http://
www.onegeology.org/), data harmonization at the European scale on geological data;
- smeSpire (www.smespire.eu), European SMEs can benefit from the INSPIRE
implementation process.
All the modules developed within European projects and structured into eLearning forms involve a partnership
agreement that enables the use and
exploitation of training material indicating the partners sources. The same
also applies to LINKVIT, following a
scheme of Creative Common license (CC BY-NC-ND). LINKVIT is thus
exploiting, in a harmonized Training
Package, the synergies of the modules
on: A) Context Knowledge to operate
in INSPIRE; B) technical procedures
to manage the datasets considered
by INSPIRE Data Themes; C) and D)
knowledge in specific domains of INSPIRE (nature conservation and geology); E) introductory knowledge on
cutting edge technology. More detail
in the following table.
The above-mentioned modules are the
result of the first phase of the LINKVIT
project, the “Training Material Organization Phase”, which includes an
analysis of existing material and the
preparation of a “Learning Material
Adaptation Plan”.
The adaptation of existing modules involves three steps: the first step
identifies missing modules (curriculum gaps), overlapping modules and

modules that need to be integrated
with others; the second step, a selected
number of modules were revised, updated according to technological and
non-technological changes; the third
step, still ongoing, involves streamlining the resulting modules.
LINKVIT has adapted all the training
material in English language. The material is delivered in a ‘neutral’ form,
meaning that available version is in
line with the INSPIRE Directive and
technologies are used with thematic
Context knowledge for INSPIRE
1. Introduction to INSPIRE
2. European Geospatial Portals as SDI User
Interfaces
3. Basics of INSPIRE Data and service sharing
4. Basic concepts of XML and GML
5. Basics of INSPIRE Data Specifications
6. Data Quality
7. Basics of INSPIRE Network Services
8. Data Harmonization
Advanced technical Modules
9. INSPIRE advanced
10. Metadata and Catalogue Services
11.INSPIRE Network Services advance
12. Procedures for Data and Metadata
Harmonization
13. Examples of Data Transformation
14. Metadata and Data validation for INSPIRE
Modules addressed to the stakeholders of
Nature Conservation
15. Nature Conservation & Natura 2000
Network
16. Nature Conservation & INSPIRE
Module addressed to the stakeholders of
Geology and Civil Protection
17. Risk Management
18. Geological data harmonization
Technological trends and innovative
solutions
19. Introduction to Linked data
20. Linked Data Advanced
21. Introduction to Sensor Web enablement.

5

examples and exercises. The format of
the modules does not refer to a particular project and from their baseline
several other ‘versions’ can easily be
generated.
A version that reflects the Italian context is being developed as part of the
LINKVIT project. Other versions could
be generated for other countries, regions or thematic communities.
LINKVIT is expected to develop a common framework for training in INSPIRE
that sees the cooperation of partners,
the INSPIRE Community and the implementation of the INSPIRE Directive.
note
http://www.copernicus.eu/
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Training offer, training
infrastructure and job profiles
Stefan Prüller
LINKVIT is based upon the results of
several European initiatives in the field
of Geographical Information and the
implementation of the INSPIRE Directive. As said before, LINKVIT is based
upon results of the Leonardo da Vinci project VESTA-GIS (www.vesta-gis.
eu). VESTA-GIS developed a cooperative framework for sharing experiences
about training and eLearning in GI, a
catalogue of training modules (with
standard metadata) and the possibility to group different modules to build up “training paths”, according to
needs of trainees target groups.
All the self-learning modules consist
of presentation, weblectures and a full
course description. The LINKVIT hompage provides a general module information and serves as a first impression
for interested course participants.
Each of the 21 modules is listed and

described on the homepage http://
www.LINKVIT.eu/training-modules/
As said before the modules are divided into five main groups, A) Context
knowledge for INSPIRE with the modules Data Harmonization, Data Quality, Basics of INPRIRE Data Specification, Introduction to INSPIRE, Basic
concepts of XML and GML, European
Geospatial Portals as SDI User Interfaces and Basics of INSPIRE Data and
service sharing. B) The advanced technical modules are INSPIRE Network
Services advanced, INSPIRE advanced,
Procedures for Data and Metadata
Harmonization, Examples of Data
Transformation, Metadata and Data
validation for INSPIRE and Metadata
and Catalogue Services. C) Modules
addressed to the stakeholders of Nature Conservation are Nature Conservation and Nature 2000 Network and
Nature Conservation and INSPIRE. D)
Modules addressed to the stakeholders of Geology and Civil Protection
are Risk Management and Geological
data harmonization. E) Technological
trends and innovative solutions are
coverd by the modules Introduction
to Linked Data, Linked Data Advanced
and Introduction to Sensor Web enablement.
For the sake of simplicity, four typical
job profiles have been defined to cover the different activities that are part
of these processes: INSPIRE Manager,
INSPIRE Data Expert, INSPIRE Service
Expert and novice users. The intensity of the training is related to the
estimated work load for the different
training modules that form a learning
path. For example, the current training
path requires an INSPIRE data expert
to follow at least 7 modules with an
estimated work load of 47 hours. The

INSPIRE service expert is expected to
follow 5 modules for a total of minimum 41 hours, while an INSPIRE Manager should follow 6 modules for a
total of 23 hours. However, these are
not hard numbers. The seminar type
of modules in which an introduction
is given to one or more topics are
probably estimated correctly. On the
other hand, the more advanced modules in which the trainees also get some
hands-on exercises are probably underestimated. The current specifications
reflect rather the minimum time needed to get acquainted with the topic.
But trainees need usually more time to
perform more exercises, to repeat and
read additional material, etc. The tutors of the training modules who will
also prepare the training material will
reflect on this, and where necessary
adapt the estimated (minimum and
optimal) work load.
All the LINKVIT courses are managed
by Moodle, a free, online Learning Management system enabling educators
to create their own private website filled with dynamic courses that extend
learning, anytime, anywhere. A very
important functionality represents the
discussion board, a possibility for communication between students, tutors,
lecturers within predefined parameters.
The basic functions (emails, assignments, grading, quizzes, …) are implemented in the system as well as
the support of mobile applications.
Moodle as a SCORM compliant Learning management system uses the
IMS-Content-Package for describing
the learning content in a standardized
way and offers a great interoperability.
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Basics of INSPIRE Data and service
sharing
This module pays attention to the
European legislation on data access,
re-use and sharing namely the Aarhus
Directive on public access to environmental information, the PSI Directive and on the INSPIRE Implementing
Rules on data and service sharing. The
module focuses furthermore on the
terms and conditions of the basic and
specific INSPIRE licenses and related
good practices.
The module also touches the subject

Europa
Europe
Европа

RS

Coordinate reference systems

GG

Geographical grid systems

GN

Data Harmonization
Data harmonization is a key process
in the development of spatial data
infrastructures. Its aim is to transform
different data sets in such a way that
they fit together, both with respect to
geometry and semantics. The goal is
that a user, who is using data from different authorities, shall have a unified
view, where conflicts and tensions in
the data sets have been removed. The
module describes the basic concepts
of data harmonization with respect to
data modelling and data conversion.
Special attention is paid to schema
translations and the data harmonization components according to the INSPIRE Generic Conceptual Model.

Europa
Europe
Европа

Geographical names

AU

Administrative units

AD

Addresses

CP

Cadastral parcels

TN

Transport networks

HY

Hydrography

PS

Protected sites

EL

Elevation

LC

Land cover

OI

Orthoimaginary

GE

Geology

The 34 INSPIRE data themes
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European Geospatial Portals as SDI
User Interfaces
Starting from the premise of geospatial portals as SDI user interfaces,
students are first confronted with a
diverse range of different portals in
order to experience the scope, typical
functionality, user interface logic and
results achieved through portal use. As
a next step, functional components of
geospatial portals are analysed in order to establish a firm understanding
of the generic components. Based on
typical use cases, practical sequences
of workflows are explored, to build
an expectation and ability for linking
inputs (queries) to search results. The
role of the infrastructure behind a
portal is presented in order to help
students understand the importance
of standards, distributed architectures
and data / services documentation.
Particular emphasis is given to understand the importance not only of
standard metadata, but the critical value of semantic metadata and ontologies. As a final sequence, students will
‘click through’ from catalogue entries
(=metadata) towards actual data sets,
integrate these into realistic workflows,
and observe the carrying-on of meta
descriptions into value-added products.

Basic of INSPIRE Data Specification
One of the major goals of INSPIRE is
to create harmonized spatial data sets
that can be used seamlessly in crossborder applications. In order to reach
this goal it is necessary to agree on
common definitions for the different
themes covered by INSPIRE. An approach has been agreed upon between all
the INSPIRE stakeholders based on a
series of international standards, i.e.
the ISO 19100 series of geomatics standards. This common approach should
guarantee that spatial data from different themes are defined and described
in the same way and therefore can be
easily exchanged and used for different purposes. If necessary, existing
spatial data can/should be transformed into those agreed specifications
for use in cross-border contexts.
This module discusses the scope and
objectives of the INSPIRE data specifications. The module discusses the generic conceptual model which is based
on the ISO 19100 series of standards in
detail and provides examples of UML
class diagrams for some of the INSPIRE data themes. The different types
of metadata for spatial data sets are
discussed as well as the general rules
for transforming existing data sets into
INSPIRE conformant data sets.

Europa
Europe
Европа

Europa
Europe
Европа

23/11/2012

Introduction to INSPIRE
This module deals with the main
elements of the INSPIRE Directive:
context, background, scope, main
chapters, an overview of the related
implementing rules, the conformity of
spatial data and services and the potential for new innovative solutions based on INSPIRE. The module also pays
attention to the relationship between
INSPIRE and other Directives such as
the Directive 2003/98/EC on the reuse of public sector information (PSI)
and Directive 2003/4/EC on public
access to environmental information.

Basic concepts of XML and GML
XML (Extensible Markup Language)
has become the de-facto standard
for interchanging data over the internet. It is one of the most important IT
standards when building Spatial Data
Infrastructures (SDI’s). The GML (Geography Markup Language) is the XML
grammar that specifies geographical
features and also geospatial datasets.
The module describes the basic concepts of XML (syntax, schema, XSL and
parsers), GML (simple feature elements
and spatial reference systems) and
UML class diagrams and how they are
related to each other. The module also
describes how you can apply the concepts on simple but common problems.

search-find-bind paradigm. Users can
find data according to specific search
criteria (or geographic coordinates),
view the metadata and the spatial
data themselves and download them
on their own computer for further use.
The INSPIRE network services build
further on existing international standards from W3C, ISO and OGC.
The module introduces the concepts of
the World Wide Web (WWW) and of a
Service Oriented Architecture (SOA). It
describes and illustrates the 5 types of
INSPIRE network services (discovery,
view, download, transformation and
invoking). It explains the link to existing standards of ISO and OGC (e.g.
CSW, WMS and WFS) and also discusses the INSPIRE implementing rules
that are applicable including conformity aspects.

09/11/2011

The first group of eight training modules provide contextual knowledge
about the INSPIRE Directive and its key
components (data and service sharing,
data specifications, network services
and data harmonization), together
with basic concepts of XML and GML,
data quality and SDI user interfaces.
The training material, consisting of
web lectures, presentations with audio and hands-on exercises, represents
an entry point for any user aiming at
understanding the INSPIRE principles
and at assessing its implementation
impacts. The eight modules constitute
a pre-requisite for those users interested in following the advanced and/
or specialized modules. More details
about each module are provided here
below.

of the state of the art in terms of data
and service sharing, open data, and
Digital Rights management, machine readable licenses and European
projects and initiatives like EULF, ELF,
ARE3NA.

03/12/2010

Modules on context knowledge
Giacomo Martirano
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Annex I

Data Quality
Geospatial data quality elements describe the inherent characteristics of
geographical data that should allow
the user to evaluate its fitness for use.
Usually, geospatial data quality is often specified by intangible properties
such as completeness, accuracy and
consistency. The quality of a geospatial dataset shall be specified by a
standardised quality element as part
of the metadata. The module describes the basic concepts of geospatial
data quality and how the concepts
are applied for specifying geospatial
data quality according to international
standards. The module also provides
hand-on experience on procedures
for the estimation of data quality elements and how they have to be specified using metadata standards.
Basics of INSPIRE Network Services
The INSPIRE Directive defines 5 types
of web services called network services that provide access to spatial data
resources according to the publish-

Annex II

Annex III

Discovery
metadatashall be
available for
spa al data sets
and services

Spa al data sets shall be
available for discovery and
view from the INSPIRE geoportal (data does not yet need
to be conformant to IR-ISDSS)

Newly collected and extensively restructured
spaal data setsshall be conformant to IR-ISDSS
(incl. metadata for interoperability) and available
through network services
All invocable spaal
data services shall
be conformant to
Annex V of IR-ISDSS
(incl. metadata)

Spa al data sets shall be available for
download and transformaon
(whenever applicable1) from the
INSPIRE geo-portal (data does not yet
need to be conformant to IR-ISDSS2)
All spaal data setsshall be conformant to IRISDSS (incl. metadata for interoperability) and
available through network services

Invocable spaal data services related
to newly collected and extensively
restructured spaal data sets shall be
conformant to Annexes VI and (where
prac cable) VII of IR-ISDSS (incl.
metadata)

All invocable spaal data
services shall be
conformant to Annexes VI
and (where prac cable) VII
of IR-ISDSS (incl. metadata)

IR-ISDSS = Implemen ng Rules on interoperability of spa al data sets and services (Commission Regula on (EU) No.
1089/2010), including its amendments Regula ons (EU) No. 102/2011, 1253/2013 and 1312/2014
on Services only need to be provided if data sets are not made conformant with the IR-ISDSS by some
other means (see Art. 7(3) of the INSPIRE Direc ve)
2With the excep on of newly collected and extensively restructured Annex I data sets, which already have to be
compliant with the IR-ISDSS by 23/11/2012
1Transforma

The INSPIRE implementation roadmap
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Advanced Technical Modules
A Window on Innovation
Anders Östman
While the context knowledge for INSPIRE modules are aiming at providing
an introduction to different concepts
of INSPIRE and Spatial Data Infrastructure, the advanced technical modules goes into more depth addressing
practical issues as well as setting the
subject in a wider perspective. One
commonality for all these modules is
that basic knowledge on the subject is
expected.
The advanced technical modules address the training needs of three distinct professional profiles, namely INSPIRE managers, INSPIRE data experts
and INSPIRE service experts as follows.
An INSPIRE manager should be able
to overview the INSPIRE implementation process in his/her organization,
including the legal, organizational, as
well as the technological parts. This expert needs to have a good knowledge
of the Directive and its Implementing
Rules, but not necessarily the technical
details or the guidelines. The module
“Advanced INSPIRE” directly address
the needs of INSPIRE managers. Although the Member States started
the implementation of the INSPIRE
Directive in 2007, the integration of
INSPIRE network services in day-today business processes remains a challenge. There are many good practices
of the use of geographic information
in the context of e-Governmental processes in which many Government
to Citizens (G2C), Government to
Business (G2B) and Government to
Government (G2G) interactions take
place. Moreover, the INSPIRE approach can certainly be applied in other
policy domains and its added value
will become most obvious in crossborder and cross-sector applications.
The module “Advanced INSPIRE” deals
with how INSPIRE can become a key
enabler in e-Government business processes. It places the INSPIRE initiative
in the context of other initiatives and
broader technological developments.
The module also explains INSPIRE
potential future developments and its
maintenance programme. Examples of
the integration of location information
in e-Governmental processes are given,
with focus on cross-sector and crossborder applications.
The INSPIRE data expert is the person
that should know the data well, and
that has the skills to understand and
implement the ISO 19100 series of
standards for spatial data modelling.
Usually it is this person that, together
with semantic experts from the different thematic communities, helps to
map and transform the existing spatial
data sets into products that are conform with the INSPIRE data specifications. It is also assumed that this expert will perform the data conformity
testing. Managing and transforming
spatial data sets is a very comprehensive task, especially since the scope
of the INSPIRE themes is very broad.
There are three advanced technical
modules (“Procedures for data and metadata harmonization”, “Examples of
data transformation” and “Metadata
and data validation for INSPIRE”) that
provides in-depth learning and gives
many real world examples as compared to the basic courses.
The module “Procedures for data and

metadata harmonization” gives an
overview on the procedures and principles used to transform heterogeneous
source datasets and metadata according to the relevant INSPIRE target
schemas. The module explains how to
analyse the data models (source and
target) and how to utilize mapping tables in order to perform the mapping
between source data and INSPIRE target schema elements. It gives an overview of some transformation tools in
order to help the selection of the most
suitable one. The module also introduces the principles of validation, as
a necessary step to check/claim the
compliance of the harmonized data
and/or metadata to the relevant specification.
The module “Examples of data transformation” shows, step by step, the
transformation of a source dataset
into a target dataset, compliant to the
technical requirements of the applicable Implementing Rules and Technical
Guidelines of INSPIRE. The module
shows the use of the mapping table as
useful tool to document the mapping
process between the elements of the
source dataset and the INSPIRE data
model elements and explains how to
identify and solve some common mapping problems. The module is based
on the usage of HALE software (open
source). The transformation process is
practically explained, showing also the
“live” validation of the mapping being
performed against the relevant INSPIRE application schema. At the end, a
demonstration is given of how to generate a harmonized GML dataset.
The module “Metadata and data validation for INSPIRE” gives examples of
metadata and data validation against
the requirements of the applicable Implementing Rules and Technical Guidelines of INSPIRE. Using different tools,
examples are given on how to validate
existing metadata and/or create compliant metadata according to INSPIRE.
Examples are also given on integrating
the additional metadata elements for
interoperability required by INSPIRE
Implementing Rules for interoperability of spatial data sets and services and
relevant amendments. This module
also shows how to assess the degree
of conformity to the requirements of
GML datasets belonging to INSPIRE
Annex II/III data themes. Conformity
is assessed through an Executable Test
Suite (ETS), i.e. physical implementation of the Abstract Test Suite (ATS) as
defined in the Annex A of the INSPIRE
Data Specifications.
The INSPIRE Service Expert should be
able to install, maintain and develop
the network services required by and
specified by the INSPIRE directive. All
type of services should be covered,
such as discovery services (CSW), view
(WMS, WMTS) and download (WFS)
services, etc. Usually this person will
also have the skills to manage the
metadata resources and manage the
harvesting process of catalogues, catalogue service and geoportals. The baseline for the INSPIRE Service Expert is
very similar to the one of the INSPIRE
Data Expert. In addition, there are two
advanced technical modules (“INSPIRE
networking services advanced” and
“Metadata and catalogue services”)
that are recommended to the INSPIRE
service expert. This advanced modules
give examples of best practices as well
as hands-on support for setting up and
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installing different types of network
services.
The INSPIRE Directive defines 5 types
of web services called network services
through which the spatial data resources can be accessed according to
the publish-search-find-bind paradigm.
However, setting up the right network
services is not a straightforward tasks
and needs the necessary exercises based on thorough best practice guidelines. The module “INSPIRE networking
services advanced” summarizes the
implementing rules for network services (module basics of INSPIRE network
services) and provides some guidelines
based on best practices throughout
Europe to set-up a conformant and
performant network service. The module provides insight in how to setup a
WMS, a WFS and a CSW, and how such
services can be tested.
The module “Metadata and catalogue
services” describes what metadata is
and how important it is for data access
within a distributed computing environment. Geographic Metadata, defined as data about geographical data,
represents structured documentation
about the available spatial datasets
and services. It helps data owners to
manage their spatial information efficiently (inventory & advertising role)
and enables users to find and assess
to what extent the discovered datasets match their requirements (fitness
of use). In order to inform users about
available spatial information, we need
to publish references to existing datasets and services (metadata) in a catalogue. Such a catalogue is a central
component of the process of information sharing, information dissemination or information awareness (like a
library catalogue). It assists users to discover information in a systematic and
efficient way. The mechanism to search and discover available geographic
datasets and services constitutes a
“catalogue service” in the geospatial
community.
Technological Trends Modules –
being prepared for a continuously
moving world
Danny Vandenbroucke
The geospatial domain has evolved
very fast over the past 20 years. Location information and location enabled
services became mainstream technology and entered our daily lives. Think
about the use of the Global Positioning Systems (GPS) in our cars, the use
of travel planners and Google Earth to
plan our next trip, the combination of
photos in the street with information
of buildings from the past or the future using our mobile, etc.
These developments have been largely driven by developments in the
(geo-)ICT world and many of the new
technologies are behind these new
applications. The LINKVIT project
and training offer is taking these developments, at least partially, into account. Three modules have been prepared on two topics, i.e. Linked Data
and Sensor Web Enablement.
Major trends
As a general observation, we can state
that with the recent development and
implementation of Spatial Data Infrastructures (SDIs) and INSPIRE in particular, many geospatial data sets and
web services became available in the

Member States of the European Union.
However, the added value of these rich
infrastructures will only become visible
if some key challenges are tackled. A
first challenge is to make the SDI and
INSPIRE components operational in a
cross-border context to solve complex
problems (e.g. flooding). Second, the
SDI and INSPIRE components should
be integrated in existing e-Government
work processes and expanded to other
communities. Third, SDI and INSPIRE
should further build upon important
non-technological developments such
as social networks and the application
of multi- and interdisciplinary ways of
working. Finally, SDI and INSPIRE developments should link to other innovative developments in ICT and society
at large. In this context, new ways of
working are emerging, for example the
set-up testbeds, living labs or ICT ecosystems.
The major technological and nontechnological trends in the geospatial
field have been analysed throughout
major initiatives, of which we want to
highlight two that are of particular importance. The first one is the United
Nations Global Geographic Information Management (UN-GGIM) initiative initiated by the United Nations
and the National Mapping Agencies
of its Member States. UN-GGIM issued
a report “Future trends in geospatial
information management: the five to
ten year vision” (Carpenter and Snell,
2013). The second is the “Integrated
analysis of the demand for and supply of geospatial education and training” (Rip et al., 2014) as part of the
Geographic Information Need to Know
(GI-N2K) Erasmus project. Both initiatives analysed the trends and come up
with similar conclusions.
The UN-GGIM report describes several important technological and nontechnological trends, some of which
are closely related to each other. One
of the major trends is the creation of
huge amounts of data and information, at low cost, with low-tech solutions. This happens more and more
in real-time making use of sensors,
but also through mobiles devices of
me and you. Citizens are acting in
this context often as passive or active
data collectors (crowdsourcing). These
developments lead to huge amounts
Frontend

of data (often referred to as big data)
which leads in turn to new challenges
to use and make sense of the data. In
that sense, the Linked Data technology
which is based on the semantic web,
allows to add value to already existing
data by linking them to other data and
in doing so providing new insights in
the data. Usually the data, services
and systems are organised in the cloud
in order to allow any user to access
the data anytime, from anywhere. It
is observed by UN-GGIM that more
and more solutions are based on Open
Source Software, making use of Open
Data (e.g. Open Street Map) and Open
Standards. A particular trend deals
with the development of 3D and 4D
mapping, especially for urban applications, which is partially based on innovative developments in the gaming
industry. Finally, the UN-GGIM report
refers to new technologies such as Unmanned Aerial Vehicles (UAV), or drones, and the Global Navigation Satellite System (GNSS) providing easy ways
for capturing data quicker and/or with
higher accuracy. The most important
non-technological trend observed is
the need to follow a policy and to foresee mechanisms to protect privacy.
The surveys on the demand and supply of geospatial education and training of the GI-N2K Erasmus project
revealed the same technological trends. Respondents to the survey could
mention keywords and topics that they
deemed to be missing in the current
GIS&T Body of Knowledge (DiBiase et
al., 2006). The table below provides
and overview of all the keywords and
topics mentioned.
The keywords in bold refer to topics
that are, at least partially, covered in
one or more modules of LINKVIT: e.g.
UML and data harmonization. The
general observations and challenges,
and the major technological and nontechnological trends are described in
the LINKVIT modules “Introduction
to INSPIRE” and “INSPIRE Advanced”
respectively. During the curriculum
development phase of LINKVIT, it was
decided by the partners to update
and revise specific training modules
treating one or more topics covering
the described trends: two modules on
Linked Data and one module on the
Sensor Web.

Demand survey
Semantics, Semantic web

Application Programming
Interface (API)

Harmonization

Geojson

Geoportal

Python

ISO Standards 19107, 19109

Plugin

Open Street Map (OSM)
Unmanned Aerial Vehicle
(UAV)
Drone
Global Navigation Satellite
System (GNSS)
Open data
Crowdsourcing, Voluntary
Geographic Information (VGI)

Java, Javascript
Object Oriented Programming
Web Application
HTML5
RESTful
General Packet Radio Service
(GPRS)

Geo-processing

Big Data, Mass Data
Radar Remote Sensing,
Sidelooking Airborne Radar
(SAR)
Geo-marketing
Object Based Image Analysis
(OBIA)
2D / 3D / 4D
Building Information System
(BIM)
Data archive
Augmented Reality
Indoor GML
City GML
Smartphone, mobile

Supply survey
Web platforms

UAV

System Architecture

Light Detection and Ranging
(LiDAR)

Unified Modelling Language
(UML)
Extensible Markup Language
(XML)

Mobile GIS

Qualitative GIS

Point Cloud Analysis
Python

Open Source Software (OSS)

Open Geospatial Consortium
Services
Web Processing Services
SDI Service components

Emerging topics that should be included in the GIS&T Body of Knowledge according to a
GI-N2K survey (2014)
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Linked Data and Sensor Web
Linked Data describes a method for
publishing data in a structured way
so that it can be interlinked with other
data and thus become more useful by
using so called semantic queries. It builds upon standard Web technologies
such as the Hypertext Transfer Protocol (HTTP), Resource Descriptor Framework (RDF) and Uniform Resource
Identifiers (URIs). Rather than using
them to serve web pages for human
users, it extends them to share and
exchange information between computers without human intervention.
Tim Berners-Lee of the World Wide
Web Consortium (W3C), coined the
term in a design note about the Semantic Web project in 2006.
In the LINKVIT project, two existing
modules on Linked Data were revised
and extended. One module “Introduction to Linked Data” introduces the
concepts of Linked Data, while providing also different examples. The second module, “Linked Data advanced”
is going into more depth on the use
of tools such as OpenRefine for the
cleansing and transformation of data
into RDF, the querying of Linked Data
by using SPARQL and the publishing
of data as Linked Data using Virtuoso.
Sensors are now part of daily life, they
are everywhere: cameras in shopping
areas, noise sensors networks around
airports, traffic sensors on highways,
weather sensor, and specific location
sensors for tracking and tracing people, goods and vehicles. A sensor
network consists of a number of spatially distributed and communicating
sensors or sensor systems. Sensor
technology is continuously improving
as the sensors become smaller, cheaper, more intelligent, and more powerefficient. As a consequence, more and
more application fields are making use
of these technologies. Examples are
disaster management, environmental monitoring, precision agriculture,
early warning systems, security, or human health. Also citizens are acting
as physical sensors, e.g. through their
mobile device. The Sensor Web refers
to sensor networks accessible through
the web and to archived sensor data
that can be discovered and accessed
using standard protocols and application program interfaces (APIs). This is
done by making use of the Sensor Web
Enablement (SWE) framework of OGC.
The OGC’s SWE standards (SOS, SPS …)
enable developers to make all types of
sensors, transducers and sensor data
repositories discoverable, accessible
and useable via the Web.
In the LINKVIT module “Introduction
to Sensor Web Enablement”, the concepts of SWE are explained, examples
are provided, the SWE architecture is
described, the relevant standards are
discussed in detail and an example
in the field of SWE for monitoring Air
Quality is explained and demonstrated.
In the future other modules might be
developed to cover other aspects of
the technological trends described in
this article.
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Modules on nature conservation,
geology and civil protection
Carlo Cipolloni
The thematic modules are oriented to
give the audience an overview on specific thematic domain and legislation,
with a specific focus on nature conservation, geology and civil protection or
risk management problems.
The modules address the training
needs of three distinct professional
profiles, namely INSPIRE managers,
INSPIRE data experts and INSPIRE
service experts, although most of the
modules presented strictly relate to
the first two profiles.
In the “Nature Conservation and Natura 2000 Network” module, the learner
will know the basic lexicon and concepts of nature conservation and will
be able to deal with the most important parts of EU policies for the conservation of nature and biodiversity.
This is particularly useful for people
who have to oversee data and metadata modelling for nature conservation,
in the framework of INSPIRE Directive.
To access and share geographic data
for nature conservation (existing classifications, networks, data services,
etc.), particular attention is given to
NATURA 2000 Network.
The data expert in the “Nature Conservation and INSPIRE” module can learn
how they are applied in the context of
the INSPIRE Data Specifications (Protected sites, Bio-geographical Regions,
Habitat and Biotopes and Species distribution). The learner will also know
the basic concepts of data/metadata
modelling and how to move from the
implementation of the INSPIRE Directive to the scientific demands coming
from the nature conservation domain.
The learner will be also familiar to a
shared language of the nature conservation and ICT domains. Actually, the
module focuses on the link between
nature conservation and geo-information. Specifically, it considers the
application of INSPIRE principles for
the generation of accessible, interoperable and harmonized datasets and
the use of Spatial Data Infrastructure
for nature conservation and Protected
Site management. The role of INSPIRE
Directive in the field of nature conservation is addressed, particularly for the
four INSPIRE themes related to nature
conservation (Protected sites, Bio-geographical Regions, Habitat and Biotopes and Species distribution).
Another domain covered by thematic
modules is “Geological Data harmonization”. The module has two main topics: understands the problems related
to the merging of various geological
maps and data sets, identify typical
problems encountered during the data
harmonization procedure and propose
solutions. On the other hand, the module show how to transform the geological data following the standards
defined by the INSPIRE Data Specifications and the geological model
GeoSciML (INSPIRE GE is a subset of
GeoSciML).
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Managers, data experts and technicians would then understand the meaning of geological spatial data as for
INSPIRE Directive and International
Geological standard models. The module overviews GeoSciML (version 3.2)
and GE INSPIRE data definitions with
examples of mapping and using CGI
Dictionaries. New semantics will facilitate the geological harmonization
process. In addition, the module describes a wrapper that map and transform data coming from web services
to standards such as GE INSPIRE and/
or GeoSciML. The module also describes the specific content of an INSPIRE compliant geological dataset with
examples at various scales. Examples
of non-harmonized data within areas
along the boundaries between Italy
and France and between Italy and Slovenia are discussed.
With the “Risk management” module,
managers or data experts will apply the
concepts using the INSPIRE Data Specifications (Natural Risk Zone theme).

The first part of the module focuses
on general concepts and definitions
of risk. Components of risk management, such as planning, mitigation
and preparedness (before the event),
and emergency phase (during and after the event) are also reviewed. The
main techniques of hazard assessment
concerning landslide and seismic phenomena, and criteria of their socioeconomic impact, are discussed. Issues
related to emergency management
are also reviewed. The second part the
module includes case studies on risk
management.

Example of geo-hazard, Sanfratello landslide (2010), photo by D. Spizzichino -ISPRA

Example of nature conservation, Cinque Terre geo-park, Riomaggiore (La Spezia, Italy), photo by P. Moretti -ISPRA
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Quality control and assurance
(QCA)
Vincenzo Giannotti,
Domenico Patassini
Control and assurance
‘Quality is an elusive term which gets
fuzzier the closer you look at it’. There
are two main dimensions, the technical and ‘emotional’ one. The first
reflects the degree to which deliverables, products or services fulfil the demands or standards; the second shows
that specific cultural meanings can be
overwhelming vis à vis technical ones.
In fact, quality may be associated to
other features like, for instance, perfection, specification, improvement or
identification.
Quality control is a general term for
techniques and devices used to fulfil
quality requirements. Although quality assurance (QA) and quality control
(QC) are often used interchangeably,
quality control is a broader term. QA
refers to a systematic set of activities
that provide confidence that a process,
product or service fulfils the requirements for quality. QA is frequently
confused with total quality management, based on the premise that quality workplace (or environment) produce
quality processes, products and services. Yet, QA looks at the managerial
systems and standards.
In many countries, QCA is a ‘government auditing standard stating
that each organization that performs
audits should have an appropriate
device to maintain a high degree of
excellence, and should undergo periodic external peer reviews’.
LINKVIT’s Quality Management Plan
The Quality Management Plan (QMP)

designed for the LINKVIT Project associates the quality to specification and
identification issues.
The overall objective is, in fact, to
consider the quality of the activities
planned for the construction of the
e-Learning Platform (e-LP) which can
enhance available teaching modules
(produced by universities, research
institutes and GI companies), design new harmonized modules based
on metadata and defined training
paths. EU policies on quality assurance (ENQA) and qualification (EQF) of
training activities can be considered
useful references.
A QCA of the LINKVIT project is fairly
complex being multi-purpose, and implemented through a variety of actions.
It is based on deliverables which must
be appropriately placed within the GI
educational landscape. The Project’s
Steering Committee (SC) has also opted for an approach which is not only
formal as one of the main operational
objectives is to harmonize teaching
materials and e-LP architecture.
LINKVIT has three main objectives: the
first is to improve the access to training and ancillary contents delivered
by e-LP; the second is to assess and
validate standard professional profiles (technicians, decision makers and
postgraduates); the third is to define
clear, flexible learning paths within a
comprehensive training framework.
Deliverables consist of internal and
public reports, articles and papers,
public learning tools and databases,
dissemination material, workshops
and conferences, networking and the
web-site itself. To produce these results the partners follow the Project
Handbook guidelines. The responsibilities and routines to manage and

9

develop the project are set therein. In
particular, the Handbook specifies the
rules, in terms of document delivery
and timing.
All deliverables were subject to internal QCA (coordinated by the SC)
and an external peer review every 8
months, for 3 reports. It is worth noting that while the SC’s primary role is
to check the quality of all public deliverables and procedures, the external
expertise assesses the external effectiveness of the project.
The training material is organized and
‘certified’ based on metadata templates. QCA focuses on procedural and
substantive consistency: the former
refers to the use of the training material, while the latter, to the content it
strives to offer, based on learning path
objectives.
While learning paths are designed for
specific target groups (technicians, decision makers and post-graduates), the
aim of QCA is to verify the consistency
between targets and training supply in
terms of design, implementation and
change of pre-post profile of the target
groups.
Impact domain
As the LINKVIT project envisages
knowledge transfer among the user
community in the short term, and its
growth within a medium-long term.
QCA expands its domain to include
a number of additional topics, mainly
impact-related, as illustrated below:
a) geographical impacts capturing the
effects of transferring at a national,
regional and local level the results
of European projects achieved by
pathfinders;
b) thematic impacts due to the transfer of the INSPIRE principles to other

sectors and disciplines and to new stakeholders;
c) functional impacts on “EU-aware”
stakeholders. This audience includes
local actors, typically people in local
administrations, who are not accustomed to the INSPIRE approach to data
sharing and its use;
d) accessibility, as the project is creating a more user-friendly version of
documents and tools with improved
access to geospatial data and services
that can be used by small organizations at the local level (including administrations);
e) a wider audience is expected, i.e.
the training package will be used by
professional operators (with impacts
on continuous training) and within
Higher Education Programmes (with
impacts on post-graduate curricula).
Four semantic axes
Four ‘semantic axes’ make up the QCA:
i.e. general functional quality, quality
of training products, scientific and
cultural quality, and implementation
quality:
The first semantic axis recognizes the
quality of the training framework’s
operational features as a whole: i.e.,
if the device is designed to ensure
the quality in terms of organization,
responsibilities, procedures, communication style, networking capacities,
type and use of resources. In summary,
along this axis, the general functional
quality takes shape.
A second axis recognizes the quality
of training products in terms of user
learning outcomes according to two
perspectives: assessing if the products
and teaching actions are reliable, continuous, modular, efficient in terms of
net benefit, and verifying if operatio-

nal skill and knowledge are properly
acquired. This operation highlights
and updates the learning path model
that underlies the LINKVIT training framework and develops a ‘grid for performance evaluation and benchmarking’.
This entails acknowledging the different attitudes of the European countries involved. Dynamic (and not merely
standard) templates will be designed
and tested from a shared platform.
The third axis concerns the scientific
legitimacy of the program and the role
of partners within the international
scientific community. Recognition of
the scientific and cultural quality generally refers to the content-type and
it is carried out according to European
framework standards. Yet, new partnerships can be a significant legitimacy component.
The last axis deals with the program’s
contribution to the implementation
of the INSPIRE Directive and its ensuing actions in different European
countries. It is a type of implementation quality that is detectable both on
the demand side and on the supply
side (useful skills and knowledge). The
LINKVIT Program’s follows the general
and operational objectives defined by
the Leonardo da Vinci Life- long learning program (transfer of innovation).
Deliverable classification and assessment templates
For the purposes of QCA, deliverables
are classified into five categories: a)
training framework and e-Learning
tools; b) project documents, reports,
plans, devices and actions; c) dissemination material and website; d) metadata for training material classification
and e) learning paths.
The QCA consists of core training fra-
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mework and e-Learning tools. A training framework includes delivery modes, teaching style, audience profile
and content structure.
Each category of deliverable is assessed on the basis of a template with
specific input subjected to QCA, the
method and the quality criteria used
and the outcome. The following tables
show, for example, the templates used
by the internal evaluator for the training framework and the e-Learning
tools.
Insights on QCA outcomes
The QCA results are edited in Quality
Management Reports (QMR), which
are leading to a sort of self-evaluation.
The starting point is the harmonization of existing teaching materials.
That is a crucial quality issue since the
teaching materials have been produced in different phases and for specific
reasons. The assessment of the harmonization and quality refers to content,
language, communication techniques
and final delivery. An additional topic, directly linked to harmonization
efforts, deals with the implementation
of the INSPIRE Directive in Europe and
in particularly in Italy. At the first glance, the implementation seems better
where there is less need and worse
where the delay of digital agendas is
greater. This evidence would help to
reframe context-based modules and
set the e-LP following a user-oriented
approach. The approach will improve
the e-LP’s capacity to broaden LINKVIT’s partnership and its effectiveness as a thematic networking.
We can presume that monitoring
orients the design of indicators leading to an effective assessment. But,
more importantly, monitoring should
benchmark a variety of selected indicators on supply and demand of vocational innovative training. This may
facilitate certification and accreditation procedures which will prove to be
crucial success factors, not only for the
application of the INSPIRE Directive,
but even to wider the e-LP legitimation.
To ensure effective communication, all
actions related to the website, dissemination and newsletters should work
together, cross-linking available contents and other relevant EU and EU
sponsored sites.
Ideas for a European Master. Climate vulnerability in European cities:
interoperability and data sharing
according to the INSPIRE Directive
Domenico Patassini
Vincenzo Giannotti
Content
The LINKVIT Project (INSPIRE Leveraging Knowledge into Innovative Vocational Training) offers an e-Learning
Platform aimed at improving knowledge to ensure the implementation of
the INSPIRE Directive (2007/2 / EC).
The new Platform provides introductory courses, thematic and advanced
learning modules for different types
of users (technicians, administrators,
students and experts).
The Directive seeks to promote the
gathering and a coordinated use of
spatial data across the continent in
order to improve the mapping and
modelling of environmental dynamics
and to strengthen environmental management policies.
The representation and management

Internal evaluation

input

method

quality criteria

output

Category
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Steering Committee (SC)
infrastructure technical specifications
learning path specifications
training framework guide for users
e-LP
review
testing
customer satisfaction analysis - CSA (by each target group)
feedback on the framework and infrastructure (from CSA)
usability
accessibility
clarity
operational guidance
availability of documentation/instructions availability of a knowledge
map (test of self-learning)
achievement of project objectives
statements of proposed changes
quality evaluation report
Scope (items to be tested)

start-up (structure, content, audience profile)
updating (structure, content, audience profile)
usability/accessibility (delivery modes, teaching style, delivery style)
document layout
project documents,
structure
reports, plans, devicontent (test and appendixes)
ces and actions
sequence
layout design
readability/attractiveness
dissemination mateusability/accessibility
rial and website
updating
texts for printed materials and web presentations
updating the e-Learning framework content
metadata of training internal consistency
material
didactic clarity
ontological effectiveness
training framework
and e-Learning tools

3 learning paths

technicians in public
administration and
SMEs

targeting professional categories within public administration and SME
domains
learning outcomes (skills, knowledge, awareness in practice)
contents (see training modules and tutoring)
consistency with public administration/SME requirements
consistency of contents with training objectives and learning tim
dissemination multiplier effect (if possible, test on dissemination of the
INSPIRE principles and approach)
targeting categories of decision makers

decision makers

postgraduates

External evaluation
input
method

quality criteria

output

of environmental risks is a strategic
topic. However, it is not always easy
to ensure conditions of comparability
and consistency at a European scale,
especially within border areas mainly
due to the diversity of the sources,
data collection methods and types of
data, especially in terms of semantic
and metric features. To provide suitable conditions of comparability and
consistency, the topic needs to be addressed in terms of technical, semantic
and management interoperability.
The aims of this Master are to draw a
training path on the specific topic, of
‘Climate vulnerability in European cities’ within the INSPIRE mission.
The following is a summary of the
path designed.

learning outcomes (skill, knowledge, awareness in practice)
contents (see training modules and tutoring)
consistency with decision making approaches and operational environments
consistency of contents with training objectives and learning time
dissemination multiplier effect (like above)
targeting postgraduate categories according to the educational
background
learning outcomes (skills, knowledge, awareness in practice)
contents (see training modules and tutoring)
consistency of contents with high-level training objectives and learning
time
dissemination multiplier effect (like above)
External Evaluator (EE)
Project Handbook, Periodic Progress Reports, Minutes of SC meetings,
Action Plans, QMR
review, evaluation of improvements along the project, collection of feedback from Project Partners
management structures and procedures must be appropriate and welldetailed
management procedures and indications by the Project Management and
the Project Management Board must be carefully followed by the associated beneficiaries
he communication flow between the Project Management and the Beneficiaries must be well established and Beneficiaries must have a clear idea
of their tasks and deadlines
the project plan and the budget must be respected, possible deviations
need timely detection and must be solved
the project plan and the budget must be respected, possible deviations
need timely detection and must be solved
the Quality Management process ensures a good level of control on the
production of deliverables
the interaction of project partners must be smooth, continuous and effective, the participation in project meetings must be high
the communication procedures and tools established are user-friendly and
effective to ensure cooperation
statements of proposed improvements
quality evaluation report

Path designed
1. Climate changes (CC) make it difficult to predict the frequency and scale of natural disasters, both the exceptional type as well as long-term trends.
The latter are considered as ‘changes’
(or variations) of very long cycles with
specific risk functions. To overcome the
problems associated with prediction
and forecasting, many scientists are
seeking to enhance prediction models
at the regional and global scale, with
growing problems with downscaling.
Such difficulty is further enhanced
by a lack of research led monitoring
(richer than the operational one) and
by the low efficiency of spatial data
management and sharing. The data
refers to topsoil, soil and subsoil at
the same time. Challenges in downscaling make it difficult to implement
mitigation and adaptation strategies
at the local level.
2. The INSPIRE Directive (2007/2/
EC) aims to activate institutions and
mechanisms on geospatial management and sharing of environmental
information . These mechanisms relate to technical and semantic interoperability: the former, attentive to
metric compatibility between the data
coming from different sources; the latter, to the meanings generated by the
plurality of sources and their use for
purposes of analysis, evaluation and
management.
3. According to the INSPIRE Directive, the CC risk issue falls explicitly in
the thematic category of natural risk
zones. However, a quick search on the
site and in the archive materials and
reports shows that the CC issue is so
pervasive that it falls into different
themes. The contents of the Master
should therefore be oriented to risk
analysis and management, defining
the metadata and testing their effectiveness.
4. Within natural risk zones the natural hazards areas intersect with highly
populated areas and/or areas of particular environmental/ cultural/ economic value. Although purely natural
hazards are difficult to recognize, vulnerable areas are affected by natural
hazards and, over the years, they may
become even more vulnerable because of cumulative effects. The natural
hazards are considered all atmospheric, hydrologic, seismic, volcanic and
wildfire phenomena. The natural hazards are classified by origin, namely
geological, hydro-meteorological or
biological. For their location, severity
and frequency, they have the potential
to seriously affect the human society.
Among these, floods, landslides and

subsidence, avalanches, forest fires,
earthquakes, volcanic eruptions are
the most important phenomena to be
monitored.
5. To define or pre-estimate a risk, a logical product of three components can
be calculated, combining potential hazard, probability of its occurrence and
vulnerability of the exposed populations. In addition, the exposure of the
environmental, cultural and economic
assets in a specific zone deserves attention. Hazardous events can vary in
magnitude or intensity, frequency, duration, area of extent, speed of onset,
spatial dispersion and temporal spacing. The variation of these features
affects the exposure and, in the medium-long terms, even the vulnerability. Since risk maps are context-related,
local assessments require adequate
environmental data.
6. Following the INSPIRE Directive, the
master will make specific examples of
different types of hazard: floods (calculation of flood impact, reporting
and flood hazard/risk mapping), risk
management scenario (an exercise
from a national perspective), landslides (hazard mapping, vulnerability assessment and risk assessment), forest
fires (danger, vulnerability and risk
mapping) and earthquake insurance.
Four key spatial objects are modelled,
namely hazard area, observed event,
risk zone and exposed elements.
7. INSPIRE documents and technical
guidelines show that, after the Cracow
Declaration on INSPIRE, the last 6 years (2009-2015) have focused on CC,
varying in the degree of insight. The
following topics are considered:
a. data specification on geology, soil,
habitat and biotopes, natural risk zones, energy resources, Geographical
Grid System (GGS) with reference to
WMO standards;
b. data specification on atmospheric
conditions and meteorological geographical features;
c. data specification on Environmental
Monitoring Facilities;
d. data specification on area management/restriction/regulation zones
and reporting units;
e. Country Reports on the status of INSPIRE (see INSPIRE Impact Assessment
and WP on the Directive implementation);
f. data quality in INSPIRE balancing legal obligations with technical aspects
(Joint Research Centre, Institute for
Environment and Sustainability).
8. Since the master focuses on the issue of interoperability of environmental data, specifically as regard to risk
analysis, reference should be made to
the European Digital Agenda (EDA),
in particular, the ISA program (Interoperability Solutions for European Public Administrations). The ISA program
starts from the assumption that the
administrative procedures have the
reputation of being lengthy, time-consuming and costly. Electronic collaboration between public administrations
can make these procedures quicker,
simpler and cheaper for all parties
concerned, in particular when transactions need to be done cross-border
and/or cross-sector. The ISA programme of the European Commission facilitates such transactions through more
than 40 actions with a budget of some
EUR 160 million.
9. EDA requires Member States to align
their national interoperability proto-
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cols to the European Interoperability
Framework (EIF). As defined by the Digital Administration Code (DAC), the
Italian framework of interoperability
is the Public Connectivity System and
Cooperation (PCSC). Similar protocols
are followed by other countries.
10. The ISA program has the task of implementing the objectives of Europewide interoperability of the axis 2 of
EDA. Between different levels of interoperability, models defined by the EIF
are dealing with semantic interoperability and the institutional capacity to
process information from external or
secondary sources without compromising their meanings while processing
data. This opportunity is crucial for
collaboration and exchange of information between institutions, including
the e-government. In this perspective,
many administrations publish open
data to promote transparency and reduce transaction costs.
11. The Master will encourage the SPC
Working Group, in identifying standard technologies of the semantic
web and, in particular, the model of
the Linked Open Data (LOD). LOD is
a tool that promotes the interoperability between public administrations
at the national level and cross-border.
The topic of LOD will be developed
with particular care.
12. In the light of the results of the
recent IPCC reports and ESPON research , it can be assumed that in the
upcoming years CC will tend to grow
in importance within INSPIRE. Being a
cross-cutting issue, it can considerably
boost technical and semantic interoperability.
13. Based on studies and practices
on climate vulnerability in some European cities, the Master intends to
develop the topic (within a one year
timeframe) with mixed partnerships
between research institutes and university networks.
Beyond INSPIRE: new perspectives
Giacomo Martirano
Francesco Pignatelli
Looking at the INSPIRE roadmap, we
could say that we are halfway of the
journey leading to the full interoperability of spatial datasets and of spatial
data services across Europe, according
to the last milestone set on December
2021.
Nowadays, the production of the legislative and technical documents has
been almost completed and the focus
is on the implementation effort to be
made by Member States, within the
INSPIRE Maintenance and Implementation Framework (MIF) and under the
supervision of the INSPIRE Maintenance and Implementation Group (MIG)1.
In INSPIRE 2.0 phase several communities are engaged in the implementation of the many requirements set by
the Implementing Rules and by the
Technical Guidance, necessary to fulfill
the steps of the INSPIRE roadmap, as
well as in setting-up their organizational structures to implement INSPIRE
at national and local level. However,
in parallel to this technical and organizational effort, there are initiatives
already aiming at exploiting INSPIRE
in other contexts and domains.
Two concrete examples are provided
by the ARE3NA (Re-usable INSPIRE
reference platform)2 and EULF (European Union Location Framework)3

actions of the ISA (Interoperable Solutions for European Public Administration) Programme4 of the European
Commission, which are both running
since the end of 2012 till the end of
2015 and are described as follows.
ARE3NA
This action will help to increase interoperability among public authorities
by supporting the implementation of
a European spatial data infrastructure. To further facilitate Member States
meeting their INSPIRE obligations,
this action will identify reusable tools
and other components to support INSPIRE implementation. It will also consider the cross-sector interoperability
context of ISA, European open data
initiatives and the Digital Agenda for
Europe, to ensure that any missing
components are developed with re-use
in mind.
This Action also aims to establish a
reference platform that will help the
community share tools that can support INSPIRE implementation and a
dedicated space for items developed
through the action, such as open
source tools and semantic assets stemming from INSPIRE.
Current projects handled by ARE3NA
are:
Re3gistry5: designed and developed
as a generic Open Source tool for registers and the management of code
lists. Further improvement of the software, including support for registry
federations, is in progress working
with users and Member States. An instance of the Re3gistry is supporting
the INSPIRE Registry service6, which
publishes reference codes for potential
reuse in other sectors.
Web service for sensor observations:
online sensors delivering spatiotemporal data are emerging in a range
of sectors, but content is not readily
harmonised. This limits data reuse,
cross-border comparability and more
efficient reporting processes for policymaking. In order to have flexible,
efficient, real time data flows coming
from devices, ARE3NA is studying the
inclusion of the OGC SOS standard as
a potential INSPIRE download service
and is developing Open Source software, a demonstrator and proposed
guidelines for an INSPIRE SOS compliant download profile7.
Guidelines for linked geospatial data
INSPIRE8: data is modelled for use
by geospatial technologies, but e-government applications are beginning
to use Linked Data and RDF. ARE3NA
is defining guidelines on how to represent INSPIRE in RDF. Interoperable
cross-border and cross-sector geospatial data can thus be reused from existing investments from INSPIRE. It is
also defining how governance approaches for Persistent Identifiers (PIDs)
aid the referencing of location information between public administrations across Europe. Community-based
testing of these outputs will support
the adoption and refinement of the
methodology.
EULF
The main aims of this initiative are to
facilitate the integration of location
information in e-government services,
to increase alignment in existing and
future EU policies and to improve interoperability based on geospatial information and e-government standards.
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EULF will build on the Infrastructure
for Spatial Information in the European Community (INSPIRE), currently
under development.
EULF output will consist of a package
of case-studies, specifications, guidelines, training materials, recommendations and actions required by public
administrations and stakeholder communities to facilitate the implementation, use and expansion of INSPIRE
in an e-government context. EULF will
set up an open and interoperable framework that public authorities should
use for their procurement. It will complement existing INSPIRE Technical
Guidance documents to facilitate the
introduction and use of the infrastructure in new thematic sectors.
The framework is divided into five ‘focus areas’, which are critical to the successful use of location information and
delivery of services using this information, as shown in figure on next page.
In order to validate and enhance the
overall project framework, EULF is currently carrying out two pilot projects:
one related to the exchange of road
safety data between public authorities
and private map providers, to support
the implementation of the Intelligent
Transport Systems (ITS) Directive,
and the other implementing the ereporting for the Marine Strategy Framework Directive (MSFD).
The main role of the EULF pilots is to
focus on important current issues and
opportunities for location-enabling
services in selected policy areas and
cross-border situations, covering all
aspects of the policy lifecycle.
The pilots address the role of INSPIRE
and any recommendations for both the
use of the existing INSPIRE framework
and the potential future evolution of

INSPIRE.
Furthermore, the pilots provide case
studies with evidence of potential benefits of adopting these good practices for public administrations, citizens
and businesses.
Additional pilot studies addressing
other domains are envisaged, including one on energy efficiency following recommendations of a feasibility study.
In the context of the EULF Transportation Pilot, a video has been recently
produced and published, showing how
the pilot will facilitate the exchange
of safety-related road data attributes,
such as speed limits and access restrictions, between public road authorities
and commercial map providers. As a
result of the pilot, commercial map
providers, such as TomTom and HERE,
will in the future be able to update
their databases and navigation systems as soon as public road authorities change any safety attributes on
their road network. Users of route guidance systems will benefit in terms of
data quality, accuracy and the timeliness of maps, as well as in travelling
time and safety. The pilot is currently
running in Norway and Sweden, and
will be extended to other countries
soon. The action builds on the requirements under the Intelligent Transport
Systems (ITS) Directive and the INSPIRE Directive, and using the TN-ITS
protocol and seamless cross-border
mapping from the European Location
Framework (ELF) project .
Lastly, it’s worth to mention the upcoming 2016-2020 ISA2 Programme on
interoperability solutions for the benefit of European public administrations, businesses and citizens, which
will support interoperability as a cen-

tral means for modernizing the public
sector. It is expected that the locationbased information and related services will continue to play an enabling
role, re-using INSPIRE as technical and
legal background trough both EULF
and ARE3NA actions continuation.
Improving interoperability and removing obstacles related to the sharing
and re-use of location information of
public administrations, businesses and
citizens will contribute to the European Commission priority in achieving
the Digital Single Market goals.
http://INSPIRE.ec.europa.eu/index.cfm/
pageid/5160
2
http://ec.europa.eu/isa/actions/01trusted-information-exchange/1-17action_
en.htm
3
http://ec.europa.eu/isa/actions/02-interoperability-architecture/2-13action_en.htm
4
http://ec.europa.eu/isa/index_en.htm
5
https://joinup.ec.europa.eu/software/re3gistry
6
http://INSPIRE.ec.europa.eu/registry
7
Demo:http://INSPIREaq.jrc.ec.europa.
eu/52n-INSPIRE-sos/client
8
http://tinyurl.com/are3na-rdf-pid
9
Courtesy of Joint Research Centre (M. Rovera)
10
http://ec.europa.eu/isa/library/isa-videos/index_en.htm
11
http://ec.europa.eu/transport/themes/
its/road/action_plan/
12
http://tn-its.eu/
13
http://www.elfproject.eu/
14
http://ec.europa.eu/isa/isa2/index_
en.htm
1

Re3ference Platform

Supporting implementation & reuse

Workflows and example
implementations showing
how tools support tasks

Implementation Tools
inventory, including open
source and proprietary
solutions

Common vocabulary of
implementation tasks to
label platform content and
provide tags for other
websites

Multi-site video library
showcasing tools, tasks
and benefits

Benefit case studies
showing where INSPIRE
supports policy,
organisations and society

Showcase of applications
and mobile apps that
illustrate the practical
benefits of spatial data
infrastructures.

Details of projects and
their tools showcasing
best practices supporting
INSPIRE

?
Inventories and
discussion about new and
improved tools, including
solutions to reuse INSPIRE
in other sectors

The Re3ference Platform is a
European Commission initiative to support the sharing of technical
solutions and guidance for INSPIRE implementation, use and reuse.

ARE3NA - Re3ference Platform - Supporting implementation & reuse9

https://joinup.ec.europa.eu/community/are3na
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