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Abstract

Sustainable Development needs understanding of our environment, based on information and data about the
environment. Such data are theoretically available and can be used in a GIS for example to analyse the environment. In
practice however, it is difficult to have access to the data necessary, because data owners restrict access or because the
data do not fit together. Solutions have to be provided both on a political and on a technical level. On the political side,
the European Commission has included in their strategy “Europe 2020” its “Open Data Policy” that has to be
implemented by all European Union member states. On the technical side, the European INSPIRE initiative leads to
general data access and interoperability across the Union, in using the standards of the Open Geospatial Consortium.
The paper explains these initiatives and interoperability concepts and the way towards their full application. A practical
example is provided by a project that had been carried out together with the Nature Park Directorates of Strandja and
Vitosha in Bulgaria. Their experiences in implementing these standards will be explained, including the problems
encountered and ways to overcome such problems. The application of these policies, procedures and standards leads to
improved sustainable development and its better management.
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Introduction: Data Access Today organizations have to buy such data if they need

The United Nations “Report of the World them for their research. The Ministry of Interior
Commission on Environment and Development: keeps all data classified and not available. Data
Our Common Future” defined in 1987 sustainable that were owned by the state in the past, have
development as “development that meets the become property of private companies that sell
needs of the present without compromising the them today.
ability of future generations to meet their own The situation in other countries is however not
needs” [1]. This implies that the use of resources so much different and everywhere in the world
aims to meet human needs while preserving the answers are given such as:
environment so that these needs can be met not - “We can't share maps on the Web.*;
only in the present, but also for generations to - ,We can't deliver data to different systems
come. easily.”;

Sustainable  development  hence  needs - ,We don't have a common language to
information and data about the resources that are speak about our geospatial data or our
available and questions will have to be asked, services.”;
whether we do have such data and whether such - ,We can't find and pull together data from
data are available. Experience shows however that our automated sensors.”.
data needed are very often proprietary, protected, A further complication is that the amount of data
not accessible, or if data exist, they are not in the world is exploding. The US Library of
compatible and do not match. Geographic data in Congress collected 235 terabytes of data in April
particular, as a very common data source needed, 2011 alone. Growth in global data generated per
exist in many different formats and different year is projected at 40%. New types of data are
reference systems. created, for example by sensor networks. Already,

This is especially the case in Bulgaria, where no more than 30 million networked sensor nodes can
national database exists to find out which data be found in the transport, automotive, utility and
resources are available, no procedures are defined other sectors.
to find data necessary for tasks. Legislation on These arguments clearly state the need for
access to data exists, but it is hardly implemented better data accessibility and for standardised data
in practice. For example, hydrological and representation, which is the subject of this paper. It
meteorological data is kept by the institute of presents some aspects for solving the problem of
hydrology and meteorology, but other research lack of data access, on the political level and on the
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technical level. The European policy for open data
is complemented by standards for data
harmonisation such as the European Directive
INSPIRE and those by the Open Geospatial
Consortium. These present the way forward to
make data generally accessible for sustainable
management.

1. Europe 2020 and the Digital Agenda

European Policy takes into account new
developments, in technical, political and economic
respect. The policy “Europe 2020” [2], called the
“EU's growth strategy for the coming decade”, is a
response to the economic crisis and includes
initiatives to build on developments such as those
mentioned above. Europe 2020 is a 10-year
strategy proposed by the European Commission on
3 March 2010 for reviving the economy of the
European Union. It aims at “smart, sustainable,
inclusive growth”; priorities are addressed by 7
flagship initiatives in order to boost growth and jobs.
One of these flagship initiatives is the “Digital
Agenda for Europe” (DAE) [3] that aims at
developing a digital single market based on fast
and ultra fast Internet and interoperable
applications in order to deliver sustainable
economic and social benefits. It does not only aim
at an advanced infrastructure but also at quality
content or information. A strong example of quality
information for the DAE is geographical (or geo-

spatial) information, which is recognized as
increasingly ubiquitous in our digitally-enabled
society.

The objective of the DAE is to chart a course to
maximise the social and economic potential of
Information and Communication Technologies,
most notably the Internet, a vital medium of
economic and societal activity: for doing business,
working, playing, communicating and expressing
ourselves freely. Successful delivery of this Agenda
will  spur innovation, economic growth and
improvements in daily life for both citizens and
businesses. Wider deployment and more effective
use of digital technologies will thus enable Europe
to address its key challenges and will provide
Europeans with a better quality of life through, for
example, better health care, safer and more
efficient transport solutions, cleaner environment,
new media opportunities and easier access to
public services and cultural content.

Several action areas are defined for the
implementation of the Digital Agenda. Amongst
them is “Opening up access to content” [4].
Consumers expect, rightly, that they can access
content online as effectively as in the offline world.
Europe lacks a unified market in the content sector.
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For instance, to set-up a pan-European online
music store, negotiations would be necessary with
numerous rights management societies based in 27
countries. Consumers can buy CDs in every shop
but are often unable to buy music from online
platforms across the EU because rights are
licensed on a national basis. This contrasts with the
relatively simple business environment and
distribution channels in other regions, notably the
us.

2. European Open Data Strategy

Open data are defined to be data that are freely
available to everyone to use and republish as they
wish, without restrictions from copyright, patents or
other mechanisms of control'. The goals of the
open data movement are similar to those of other
“Open” movements such as open source. The term
“open data” itself is recent, gaining popularity with
the rise of the Internet and World Wide Web and,
especially, with the launch of open-data
government initiatives such as “Data.gov” in the
US. The 2009 Digital Britain Report [5] described
data as ‘an innovation currency’ and ‘the lifeblood
of the knowledge economy’.

The Open data policy in Europe 2020 [4] refers
in particular to public data that public bodies in the
European Union produce, collect or pay for.
Examples are geographical information, statistics,
weather data, data from publicly funded research
projects, or digitised books. The policy points to
economic gains from opening up European data
that could amount to € 40 billion a year in the EU.
The total direct and indirect economic gains from
Public Sector Information applications across the
whole EU27 economy would be in the order of €
140 billion annually. Opening up public data will
also foster the participation of citizens in the
political and social life and contribute to policy
areas such as the environment.

Open Data initiatives in particular promote
transparency and open the way to open
government by

- promoting accountability and provide the
public with information about what the
Government is doing;

- improving effectiveness by encouraging
partnerships and cooperation across levels
of  government, and between the
Government and private institutions for the
creation of new, innovative, added-value
services;

! [http://en.wikipedia.org/wiki/Open_data].
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- enabling the mash up of existing data in
unforeseen ways to improve the quality of
decision-making;

- providing the means for evidence-based
policy development.

A special type of data is geographic data. The
market size and growth of the geographic
information sector shows the potential of public
geographic data as an engine for job creation. The
German market for geo-information for example
was estimated at € 1.4 billion in 2007, a 50%
increase since 2003. In the Netherlands, the geo-
sector accounted for 15 000 full time employees in
2008.

3. Interoperability and the Open Geospatial
Consortium

In order to access data made open by
governments, it has to be ensured that the data are
interoperable and fit to each other and to the
technical systems used. Interoperability is essential
for building on open data and can be defined as
follows: “The capability to communicate, execute
programs, or transfer data among various functional
units in a manner that requires the user to have
little or no knowledge of the unique characteristics
of those units” [6].

Interoperability is in particular defined in the EIF
— the European Interoperability Framework [7]. It
addresses interoperability in the very specific
context of providing European public services:

“Interoperability, within the context of European
public service delivery, is the ability of disparate
and diverse organisations to interact towards
mutually beneficial and agreed common goals,
involving the sharing of information and knowledge
between the organisations, through the business
processes they support, by means of the exchange
of data between their respective ICT systems.”.

Interoperability, as further explained in the EIF,
is multilateral by nature and is a shared value of a
community. The EIF distinguishes between several
levels of interoperability, which are political, legal,
organizational, semantic and technical.

The result of interoperable data and services is:

- improved public service delivery to citizens
and businesses by facilitating the one-stop-
shop delivery of public services;

- lower costs for public administrations,
businesses and citizens due to the efficient
delivery of public services.

Interoperability is essential for the access to and
exchange of geographic data. An environment
where geographic data from several sources are
made available, is called a “Spatial Data
Infrastructure” (SDI). Spatial Data Infrastructures
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aim at making spatial data and thus content
available for the benefit of the economy and of the
society. The wider vision of a spatial data
infrastructure is of “an unimpeded sharing of the
description and knowledge of the territory in terms
of geolocated information covering the current, past
and future situations”. In short, SDIs are about
sharing geospatial data and information between
various actors and stakeholders, providers and
users of such data and information.

In order to implement interoperable data access
and services, standards are necessary. Different
types of standards can be distinguished, which are

- De-facto standards, established by common
use, mostly promoted by one provider with
market dominance;

- Official or formal standards, defined by
official standardization organizations such
as the International Standards Organization
(ISO), or the European Committee for
Standardization (CEN);

- Consensus-based standards such as those
developed by the OGC (Open Geospatial
Consortium);

- Legal texts and frameworks leading to
standards such as the European Directive

INSPIRE.
Various organizations, mostly of non-profit
nature have been established to achieve

consensus on standards in a more or less difficult
consensus building process. Examples of such
organizations are the OGC, OASIS (Organization

for the Advancement of Structured Information
Standards), the W3C (World-Wide-Web
Consortium), the OMG (Object Management
Group), the IEEE (Institute of Electrical and

Electronics Engineers) and many others.

In the area of interoperable geospatial solutions,
the main standardization organization is the OGC,
the Open Geospatial Consortium?. It is a global
forum for open and freely available geospatial
standards, a non-profit, international, voluntary
consensus  organization leading  standards
development for geospatial and location based
services. It is however more than an organization
dealing only with technical aspects of
standardization. It vision is to achieve the full
societal, economic and scientific benefits of
integrating location resources into commercial,
institutional and organizational processes
worldwide. And it can be considered as the major
standards enabler for SDI and the geospatial web.

The OGC was founded in 1994 and counts
today close to 500 members with a growing

2 [nttp://www.opengeospatial.org/].
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number. Over 35 implementation standards have
been developed, many of them have now become
ISO standards, and hundreds of product
implementations in the market that have
implemented their standards.

An OGC standard can be understood as a
document describing specifications, established by
consensus, approved by the OGC global
membership. It provides rules, guidelines or
characteristics for the implementation in software.
OGC standards are open, which means that they
are freely and publicly available and that they are
vendor and data neutral. The OGC standards that
are most well known are the WMS, WFS and the
WCS. There are many more however, such as the
Catalogue Service standards, the sensor web
enablement standards, encoding standards such as
GML which has become the most important
standard for encoding geographic data, or Portrayal
Service standards. A complete list is available on
the OGC web site.

Development of OGC standards happens
through public input, especially by OGC members
and the communities using OGC standards. This is
an international, world wide process. The
Consensus process used reflects a common
understanding of requirements and is driven by
OGC's membership. Well defined policies and
processes are the base of a formalised standards
development process. Beyond standards
development, the OGC uses in its “Interoperability
Program” innovative processes for testing, verifying
and documenting user requirements.

Also, the OGC has created regional approaches
with national or regional fora. A Europe Forum
exists which acts as “umbrella” Forum for other
European national fora. These regional fora seek to
promote OGC membership, coordinate their
participation in the OGC, and promote policies, co-
operative business development initiatives and
public/private partnerships that support the use of
OGC standards. A South East European Forum is
in the process of being created, promoted by the
Association for Geospatial Information in South-
East Europe (AGISEE)?, and bringing together the
OGC members of the region. A mailing list* informs
interested people about developments of OCG
standards and other developments of interest to the
region. AGISEE and OGC cooperate to promote
open standards for spatial data infrastructures and
raise the awareness of interoperability in SEE. The
regional OGC Forum SEE is intended to be a
coordination mechanism to prioritize SEE
interoperability requirements and communicate

3 [http://www.agisee.org].
* [https://lists.opengeospatial.org/mailman/listinfo/agisee.forum].
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these requirements into the OGC standards
process.

Open Source software is developed, as also
OGC standards, in a collaborative process. This
type of software in fact complies, because of its
development process, best with open standards
such as those developed by OGC. Open source
software in the area of geographic information are
brought together by the 0OSGeo Foundation®.
OSGeo is a global non-profit organization, founded
in February 2006 and is the leading voice for
Geospatial Open Source. It is volunteer based and
funded by sponsorship. Its mission is to support
and promote the highest quality Open Source
Geospatial Software. OSGeo promotes free and
open geospatial data, creates and maintains a
quality brand, creates and promotes free curricula
and contributes to standards.

The standards of the OGC are also the base of
the European Directive INSPIRE, which is a legal
text defining a spatial data infrastructure and
interoperability of geospatial public data for all
member states of the European Union [8]. INSPIRE
defines rules and guidelines for creating
harmonised data throughout Europe and for making
them accessible.

4. Implementation and Experiences: the Case of
Protected Areas

The real value of interoperability and standards
is only recognized when applied to real systems.
This section will therefore report on standards'
implementation for access to data of protected
areas in Bulgaria and provide an account of the
experiences made. The work concerned in
particular transformation of data to a standardised
format as defined by the European Directive
INSPIRE. It was part of the European funded
project “NATURE-SDI+"®, a European Best
Practice Network that focused on nature
conservation and protection and was carried out
from 2008 to 2011 [9, 10]. INSPIRE has defined 34
data themes, of which the ones relevant for nature
conservation are “Protected sites”,
“Biogeographical regions”, “Habitats and Biotopes”
and “Species distribution”. The Bulgarian partners
in the project were the two nature park directorates,
Vitosha Park Directorate and Strandja Park
Directorate, and the Bulgarian company, URSIT Ltd
(http://www.ursit.com).

The project dealt first with the capture of user
needs and requirements for the access of data of
protected areas, proceeded to an analysis of the
datasets available in protected areas throughout

® [http://www.osgeo.org].
® [nttp://www.nature-sdi.eu/].
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Europe, and to a methodology for data
harmonisation. Following this, the datasets were
transformed to the format required by the European
Directive INSPIRE, meta data were created to allow
for data discovery via a European Geoportal in
order to grant access to the data and that was
implemented using OGC standards. Open Source
software tools were used for the harmonisation of
the data and the creation of the meta data and the
project provided as well an online training for
everybody who wanted to wuse the data
transformation tools.

The data transformation methodology started
with the investigation of the status of the available
datasets and their data access conditions.
Following to the analysis, the existing datasets
were tested for the compliance with the INSPIRE
data specifications and transformed into the
standardised format. Compliance testing was done
using a matching table that is based on the
attributes defined in the INSPIRE data specification.
The NATURE-SDI+ Data specification outcomes
were then submitted to the INSPIRE drafting teams.
The last step in data testing was evaluation of
feasibility and costs.

Twelve datasets have been defined for the
Strandja Park Directorate. These datasets
represent the nature park borders, borders of other
protected areas within the park, Natura 2000 sites
covering the park area, some habitat and species
distribution. Seven datasets existed as ESRI shape
files in WGS84 UTM 35N reference system; five
datasets did not exist as GIS data. Several
challenges had been encountered for the
transformation of the datasets into the required

Example of XML encoding:

INSPIRE format. Apart from the fact that many
datasets did not exist in a format that could directly
be transformed, meta data were completely
missing, much information had to be created from
textual sources and the cyrillic alphabet was not
recognized by the transformation software. Further,
data access to some data from protected sites is
restricted and therefore, the data themselves could
not directly be made available. Because of these
difficulties, several software systems including the
open source GIS “Quantum GIS” had to be
combined and data had to be edited by hand.

A particular problem was the meta data that did
not exist at all. Meta data describe the data
available: data about data. The main purpose of
meta data is to document resources and facilitate
their re-use by the resource owner and others.
Nature-SDI+ has defined a European meta data
profile for the INSPIRE data related to protected
areas based on ISO and CEN standards (ISO
19115/119 and CEN/TC 287 Geographic
information).

The INSPIRE Directive has defined meta data
elements that are required for the classification of
geographic datasets in the European context. Such
elements are the Identification of the datasets,
geographic location, temporal reference, quality
and validity, conformity and constraints related to
access and use. Meta data are created with a meta
data editor using forms; the editor stores then the
meta data in XML according to the used standard.

The following picture provides an example of
XML encoding of meta data according to the
INSPIRE requirements.

<gmd:MD_Metadata
<gmd:identificationInfo=
=gmd:MD_Dataldentification=
=gmd:citation=
<gmd:CI Citation=
=gmd:title>=
=geo:CharacterS trimg=Image2000 Product 1 (nI2)Multispectral</geo: CharacterS tring=
</gmd:title=
</gmd:CI_Citation=
=/gmd:citation=
</gmd:MD_Dataldentification=
</gmd:identificationInfo=

</gmd:MD_Metadata>

Fig. 1. XML Encoding of Meta Data

Meta data creates particular problems. In
practice, very few meta data exist since the creation
of meta data is considered an administrative
overhead and it is difficult. Then, there are many
different metadata standards to choose from such
as Dublin Core, FGDC, the American Federal
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Geographic Data Committee standard, 1ISO/TC211
19115:2003 GI and the INSPIRE specification
which deviates from the ISO standard although it is
based on it. Several GIS vendors offer catalogue
systems which allow to create meta data, which
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however leads very often to proprietary, non
standard meta data.

During the Nature-SDI+ project, several meta
data editors had been tested for applicability in the
context of Bulgarian protected areas. The criteria
for examining and documenting the meta data tools
were:

1. Name of the tool;

URL;

Access conditions and availability;

Producer;

Languages;

Standards compliance (INSPIRE and OGC
compliance);

Specific recommendations of the project
Nature-SDI+ and protected areas;

8. Status of development;

9. Description.

ok wnN

N

The examined meta data editors are:

- The INSPIRE meta data editor:
http://www.inspire-
geoportal.eu/index.cfm/pageid/342,  available

for free as web based tool;

- Mdweb, an open source meta data editor,
compliant with INSPIRE and ISO standards;

- GeoNetwork: http://geonetwork-
opensource.org/, GeoNetwork is an open
source catalog application to manage spatially
referenced resources. It provides powerful
metadata editing and search functions as well
as an embedded interactive web map viewer. It
is used in numerous Spatial Data Infrastructure
initiatives across the world.

- CatMDEdit OpenSource Project:
http://catmdedit.sourceforge.net/; an initiative of
the National Geographic Institute of Spain
(IGN), in collaboration with IGN and the
University of Zaragoza. Compliant with the
INSPIRE implementing rules for metadata and
their correspondence with the standard 1SO
19115 and ISO 19119.

- Serviceportal fir Metadaten, available as a web

based tool: http://www.metadaten-
serviceportal.de/, made available by the
Geodateninfrastruktur Berlin/ Brandenburg.

- disy Preludio, a commercial tool:

http://www.disy.net/en/downloads-
en/download-disy-preludio.html. It is a web-

based environment compliant with the
international ISO 19115/19119 standard.

- MIG Editor:
http://sourceforge.net/projects/migeditor/, an
open source tool originating from the

Portuguese mapping agency. The MIG Editor is
a geographical metadata editor that implements
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a subset of the 19115, 19119 and 19139 ISO
formats. Based on the Portuguese Metadata
Profile and INSPIRE requirements.

However, none of these tools were completely
satisfactory. Drawbacks encountered were the lack
of full compliance with INSPIRE, or the availability
only as a web based environment that could not be
downloaded and hence dependency on the
provider. A recurrent problem was with the cyrillic
alphabet. A satisfactory meta data editor was finally
identified, which had been developed by the
Serbian Mapping Agency, the Republic Geodetic
Authority (RGA) as part of their SDI initiative. It can
be downloaded from http.//www.geosrbija.rs/
Download.aspx, and runs on both Windows and
Linux operating systems. It is user friendly, fully
compatible with both INSPIRE and the ISO meta
data standards and allows validation of the created
meta data file as well. Most important, it allows the
use of cyrillic characters.

Data harmonisation and meta data creation
following European and international standards for
the case of protected areas has created a lot of
experience, which can be made available to other
parties and can be used also for other data themes.
Difficulties had been encountered and ways found
how to cope with such difficulties. One conclusion is
that at the moment no single and satisfactory tool
exist for the whole chain of creating standardised
data. However, the major software vendors such as
ESRI, Intergraph, 1Spatial and others are working
on such tools.

INSPIRE is a legal directive and requirement to
be implemented. The need for INSPIRE compliance
leads on the one hand to additional costs including
the need for training, collection of new data, SW
maintenance & development. On the other hand,
high cost benefits are expected from simplified and
more efficient work and access to data. The
transformation to INSPIRE compliant data sets has
an additional social and political value, in that
decision making, public participation, e-Government
and data reuse are improved.

Conclusions and Benefits of Open Data

This paper stresses the importance of open data
and data availability for sustainability and
sustainable management, along with
interoperability and standards to guarantee data
compatibility. The benefits of open data and
interoperability are that data become public and
generally accessible. This leads to transparency in
public decisions and allows the public to
understand those decisions. NGOs in particular
obtain the means to provide for a worthy future.
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This can be shown by way of example by the
protection of the nature in Bulgaria.

Strandja is the largest protected area in Bulgaria
and unique in Europe. It is one of the five European
representative areas recognized within the
‘Environment for Europe’ initiative as containing for
example unique oak forests. It is however under
danger because of economic interests. In 2007, the
Supreme Administrative Court in Bulgaria declared
that the designation order of Strandja Nature Park
is not valid because of lack of administrative
documents and the protection status of the park
was cancelled under pressure of illegal constructors
within the park’s territory. With a manipulated
spatial master plan and illegal presentation of
regulatory polygons, the urbanized area was
increased between 170 and 200%, and allowed
new constructions for example in Varvara and
Ahtopol.

The Park Directorate and nature conservation
community could use spatial data to demonstrate
that park borders had been falsified and they were
using all means at the national level - judicial
action, statements, letters, petitions, street protests
etc. Formal complaints have also been sent to the
European Commission. As a result, the
implementation of the general spatial plan
developed by the municipality of Tsarevo was
stopped. This is the first case in Bulgaria of
stopping a spatial plan. However, top scientific
research was needed to counteract the
manipulated “scientific facts” in the Strategic
Environmental Assessment report, and also court-
cases on national level.

Various similar examples could be quoted. They
clearly show the benefits of open data, which are
transparency  and democratic, responsible
government. It is interoperability that allows easy
and efficient access to such data.

52

References

1.

10.

United Nations. Report of the World Commission on
Environment and Development. General Assembly
Resolution 42/187, 11 December 1987. Retrieved: 2007-
04-12.

Communication from Commission. Europe 2020: A
strategy for smart, sustainable and inclusive growth.
COM(2010) 2020 final, 3.3.2010.

Communication from Commission to the European
parliament, the Council, the European Economic and
Social Committee ant the Committee of Regions. A
Digital Agenda for Europe. COM(2010) 245. 19.05.2010.
Communication from Commission to the European
parliament, the Council, the European Economic and
Social Committee ant the Committee of Regions. Open
data: An engine for innovation, growth and transparent
governance. 12.12.2011.

Digital Britain. Final Report. Department for Culture,
Media and Sport and Department for Business,
Innovation and Skills. June 2009. [https://www.gov.uk/
government/organisations/department-for-culture-media-
sport].

OGC Abstract Specification Topic 12: Services. Derived
from 1SO 2382-1.

Communication from the Commission to the European
Parliament, the Council, the European Economic and
Social Committee and the Committee of Regions.
Towards interoperability for European public services:
European Interoperability Framework (EIF) for European
public services. COM(2010) 744 final. 16.12.2010.

Boes, U. Esponetickama [Jupekmuesa INSPIRE - Onumu
3a HeliHama Peanusauus e Espornia u bwbreapusi.
Cnucanve eopesns, Kaptorpadwms, 3emeycTpoincTso.
2009. 6p. 5-6. c. 27-34.

Boes, U., Pavlova, R. Nature-SDI+ - a best practice case
for INSPIRE implementation in European protected
areas. International Conference Importance of
developing the national spatial data infrastructure in the
Republic of Macedonia based on INSPIRE. Skopje. 27th
of March 2009.

Saio, G. INSPIRE and Nature Conservation: The
NATURE-SDiplus Contribution. INSPIRE Conference
2010.





