


Introduction to the project

The background
A protected area, as defined by the World
Conservation Union (IUCN) is:

“An area of land and/or sea especially dedicated to
the protection and maintenance of biological
diversity, and of natural and associated -cultural
resources, and managed through legal or other
effective means”.

In the European Union (EU), protected areas are
designated under a variety of international (world
and pan-European) legislation. Currently they cover
more than 14% of the land. Member states interpret
this legislation at a national level, and may also
have their own laws for implementing protected
areas and nature conservation.

At all levels, information is required to help identify,
designate, monitor and manage protected areas.
Much of this information is geographic or geo-
spatial in nature, because it is about where things
are (location of resources, habitats, species,
facilities) and how they relate to each other (across
space and through time). Geographic Information
(Gl) is handy managed by Geographic Information
Systems (GIS), i.e. the combination of hardware,
software, skills and organisational processes that
allow efficient geo-data collection, display,
integration, analysis, use, visualisation,
dissemination and output. More in general
geographic information science refers to the
systematic study of all the aspects that are relevant
to the creation, handling, storage, and use of Gl and
typically it includes fields related to informatics and
computer science, cognition and information policy.
Though GI has diverse sources and can exist in the
form of paper maps, photographs, aerial
photography, books and reports, it is also
increasingly available in a digital format for use on
computers, within GIS and decision support systems
(DSS). This includes, for example, vector (i.e.
described by geometrical entities) map layers,
"raster" map layers (i.e. codified as images
composed of single information spots -pixels- : e.g.
satellite and airborne imagery, and digital aerial
photography), geo-spatial databases, spreadsheets,
as well as photographs, video, sounds and text.
Recent global advances in moving from paper to
digital data has created hitherto undreamed
opportunities to revolutionise access to data,
communication of information and for informed
decision-making at all levels of society. This move
from “back room” to “open door” access to data and
information presents new challenges for those
acquiring, handling, and providing access to
electronic data and information.

Governments collect large amounts of
environmental information at different levels.
Moreover as the EU expands and delivers further
policies there is an increasing need to co-ordinate
protected areas management and to find, access

and use geographic data and information. However
data often of poor quality, of inconsistent standard,
stored in non-interoperable systems and badly
accessible to the public prevent from dealing
efficiently with the increasingly complex and
interconnected issues that affect the management of
protected areas and nature conservation.

Vision and milestones
Nature-GIS develops a pan-European network for
the operators of protected areas and Geo-
Information, bringing together users and experts in
information technology (IT) and nature conservation.
The objectives are:
to help in harmonising information relevant for the
EU nature protection and biodiversity policy
to contribute in raising awareness about GI/GIS
for nature protection and conservation, in the
wider context of European documents and
conventions requiring research, identification and
exchange of information to ease and promote
conservation of biodiversity
to contribute, develop and broaden the dialogue
among the levels of responsibility, from the EU to
the local (according to the 6th Environmental
Action Plan), supporting access to data and
information in the EU and Accession countries
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Operationally, Nature-GIS aims to become a focal
point to identify specific Gl and GIS requirements for
“nature conservation & biodiversity” in European
Policies and to demonstrate clearly how web access
to information is applicable in this field. It does this
by producing technical Guidelines for Gl use in
protected areas, by networking stakeholders, and by
demonstrating an Internet portal
(www.naturegis.net) for data sharing (search,
access and retrieval).
The Nature-GIS Network started by the Nature-GIS
project (EU IST 2001-34641) that was developed
around the following activities.
In the first phase there was an assessment of:
user needs, to characterise the stakeholders in
the field and to survey the scenarios for use of Gl
data requirements, to individuate the common
kernel of Gl content describing protected areas
functional  requirements, to identify the
requirements for the management of geo-




information and to define a framework for spatial
databases for protected areas

Upon that basis the results of the project have been:
the technical guidelines to set up the proper
infrastructure to improve information sharing in
protected areas
a demonstration of how distributed web access to
data and information is applicable in the field
the establishment of a pan-European “Nature-GIS
community”, to raise European awareness for a
supra-national approach to GI management in the
field and a push for more integrated actions

Nature-GIS can serve the community of people
dealing with environmental protection programmes
and management of protected areas in their daily
tasks, with applications and information services
that conform to the standards proposed by the
future INSPIRE legislation and that better stream
the flow of geographic information (at local, regional,
national and supra-national administrative levels),
through the definition and adoption of common data
models.

Nature-GIS establishes links, collaborations and
synergies with other European organisations that
focus on the conservation of protected areas at the
different levels, for a more co-ordinated and efficient
protection of our natural heritage assets.

Partnership and addressed audience
For a better tuning of the project development, the
Nature-GIS partnership in its very early stage has
identified as stakeholders for the project all the
actual or potential users and producers of Gl
technology in protected areas. Such a very large
audience can be addressed by the project partners
who cover themselves a very large spectrum of
scientific competence, technical skill and needs of
use.
They are in fact:
protected areas expert groups, who offer specific
experience in the analysis of problems and in the
implementation of GIS applications

users/representatives from regional authorities
and protected areas management authorities who
ensure that different sectoral requirements are
comprehensively taken into account

GIS/IT expert groups and Companies who
manage the different technological aspects: their
expertise ensures a user-friendly, state-of-the-art
approach

the JRC of the European Commission whose
presence ensures the project coherence with the
strategic European vision of nature management

The intended audience matches the above project
partnership: it is both technical (GIS/IT) and non-
technical people who deal with the protection of the
natural and semi-natural environment. The
reference is to people whose commitment ranges
from environmental management and planning at
the different levels (local, national, European), to
scientific assessment and evaluation, to technical
work in the field of geo-data sharing for protected
areas as well as to people of non-governmental
organisations and to environmental associations
and individuals. It a very wide range of persons in
numerous different organisations with diverse
cultural or technical backgrounds.

For those interested to the "nature" issues the
project outputs provide information on the relevant
policies and networks for nature conservation,
together with an overview of the different national
situations. For the more technically oriented readers
the aim is to offer guidance on and to demonstrate
the technological issues and requirements relevant
in the setting up of a spatial data infrastructure and
therefore to assist towards improved management
of protected areas.

Notwithstanding the above fine distinction, the
audience which is interested to a summary view of
all the matters inherent to using Gl for nature
preservation and to the implementation of a web
support in protected areas management should be
able to receive a first knowledge as well an answer
addressing them to orient for a more-in-depth
knowledge.

The Nature-GIS Guidelines

The Nature-GIS Guidelines are one of the main
project outputs. The purpose is to provide in a single
volume the salient findings of the project and to draw
“best practice” indications for the discovery, access
and use of geo-spatial data on protected areas.

The Guidelines are structured into 3 parts.

Partl The NatureGIS Context

It is useful for all who need a general introduction
and focuses on background information relevant to
Nature-GIS, setting the project boundary conditions.

More specifically one finds:
chapter 2 that, after the introductory summary
chapter, reviews the nature conservation and

related policies at International and European
level, namely the European directives referring to
nature and environment preservation and to the
management of (geo)information, of direct interest
for the GI community (INSPIRE, GMES),
introducing as well the theme of protected areas
classification that is developed in more details in
the Appendix B of the Guidelines.

chapter 3 explains the concept of spatial data
infrastructures and reviews the most important
technologies needed to set up “web based
services” for geo-spatial information. It is intended
to provide to people skilled in nature conservation
but novice in complex field of telematics a first
introduction to the world of standards,




interoperability and to the involved actors, together
with a lexicon of the main related terms (based on
these technologies, chapter 7 in Part Ill describes
a prototype information access and management
system for protected areas, with functionality for
search and discovery and visualisation of
geographic data)

chapter 4 presents organisations and other
networks, at different levels of action, for nature
protection and biodiversity (a more comprehensive
overview is given in appendix A of the Guidelines)

chapter 5, starting from the rationale and the
commitment assumed by the Nature-GIS network
as well as from its intended role in the frame of
networks existing in the field, devises the policy for
building a new technical capacity of the
stakeholders in nature conservation.

Part Il The Nature GIS Survey-Questionnaire
The second part of the guidelines is addressed to all
who want an overview of needs and requirements
for using GIS in nature preservation. It is based on a
questionnaire which was sent to stakeholders
involved in protected areas management in order to
tune the project development and outcome on the
actual users.

The questionnaire was divided up into three parts
relating to wuser needs, data and functional
requirements about the area of geographic data and
information. The guidelines draw a synthesis of the
analysis carried out and are able to sketch the
situation, without however going into details that are
of little interest for the general user and can be
found visiting the project web-site. The questionnaire
results were used to assist in the design of protected
areas metadata profile and of the data model to be
used, so that Nature-GIS can now suggest a
standardised method of cataloguing and storing
geographic data.

Together with the summary of the results achieved
through the questionnaire, this part of the guidelines
describes the methodology on how the
questionnaire was drawn, and how the survey and
its analysis were conducted.

The questionnaire has played an important role in
the project implementation because the synthesis of
the results and recommendations contributed to
drive the creation of the prototype portal.

Finally part Il includes also user scenarios and
recommendations for the Nature-GIS portal.

Part Ill Nature-GIS Architecture and Technical
Guidelines

It is for people who, even not specialists, need a
more in-depth-view of the GI technical matters: for
this reason it goes into some details about
technological issues, International standards to
describe geographic information datasets
(metadata) and specifications to freely exchange
geographic information in a distributed (different
locations on the network) environment. More
specifically:

after chapter 7 (introductory) the subsequent
chapters describe in detail the components of the
Nature-GIS architecture. Namely chapter 8
provides an overview of the Nature-GIS
architecture in the prototype portal, illustrating the
logic process that from the conceptualisation of
the problems, to a standard (UML) modelling
brings to a (GML) schema for protected areas
compliant with the OGC (Open Geospatial
Consortium) specifications and finally allows
publishing data on the web

Service
Provider

Registry:
Service
broker

Service
Requester

The bind-find-publish paradigm

chapter 9 describes what is metadata, its need for
efficacious data management, the state-of-the-art
for standards and the tools to operate, actualising
the presentation upon the Nature-GIS metadata
profile supporting the Nature-GIS user community

chapter 10 presents how is organised a service to
look for (finding) or to offer (publishing) data,
according to the specification of OGC for a
Catalogue Service, and goes into the details of the
Nature-GIS catalog

chapters 11 illustrates what is a gazetteer service,
both in the general design of OGC and in the
concrete implementation carried out by the
Nature-GIS project

chapters 12, similarly to chapter 11, describe how
a data repository works and how Nature-GIS
organises such a service according to the existing
standards. Both the concept of WMS (Web Map
Service) and of WFS (Web Feature Service) are
illustrated, telling concepts like GML ISO 19136,
Filter, Styled Layer Descriptor, Web Map Context
as they are used and implemented in the project
by the technical nodes that have created the
exemplar use case

chapter 13 presents the Nature-GIS portal
application  which  encompasses all the
technologies discussed in the previous chapters,
and illustrates some of the use cases that were
developed within the Nature-GIS network. These
use cases answer to different needs at various
levels (local, national, European) and arising from
various purposes. They will be described with
some more detail in the following.

Thanks to the exposition of actual cases, this
chapter is an element linking two main outputs of
the Nature-GIS project (Guidelines and Portal),



f chapter 14, to make possible for interested
readers to set up a service for their protected
areas datasets, includes a practical “how to” guide
with data requirements and software and
hardware prerequisites to set up web based map
services (WMS/WFS etc)

The guidelines are completed by i) two appendices
(Existing Networks on Protected Areas, National
situation of parks and protected areas in the
European Countries, classified according to the
existing standard categories of IUCN - The World
conservation Union); ii) a glossary and a
bibliography.

Nature-GIS and the web

The project website

The home page of the project website (Www.gisig.itjnature—gis)
It is the project repository for all the information
related to the project development

It has a public area holding the general information
about the IST project Nature-GIS, through which,

upon registration (free but necessary) is possible to
access the project deliverables such as the Nature-
GIS Guidelines and the results of various different
studies carried out at European and national level.

This website is as well the home of the Nature-GIS
network that has been originated by the IST project
and is intended to host also in the future the
information about this thematic network.

During the development of the IST project the
website has been an important tool to support the
management, making easier sharing information
and allowing the retrieval of the produced
documentation.

The project website and the thematic portal
illustrated below are the two web components
mutually interlaced of Nature-GIS. Jointly through
them a reader should be able to have presented the
disciplinary background of webGIS, examples of
best practice and the life of the Nature-GIS Network.

The thematic portal

The Nature-GIS Portal welcome page

The Nature-GIS thematic portal was launched in its
first version before the 2" Nature-GIS conference in
Budapest and through a series of refinements it has
got the final aspect presented at the Turin
conference that will be maintained (and improved)
also in the future. In this final version an important
role is played by the loaded use cases which allow
to better understand the potentiality of a portal and
have then a meaningful demonstration effect.

The portal is accessible at www.naturegis.net and is
one of the main deliverables of the Nature-GIS
project. Its interface allows the users to discover,
visualize, share and retrieve geographic information
and datasets related to protected areas in Europe,
first of all the demonstration use cases developed
by the project. The portal is a powerful example of
the webGIS way of operating and represents then
an introduction to this technology and facility for the
final user. The entire architecture is based on the
latest ISO/TC211 standards and OGC specifications
for Gl interoperability and is compliant with the
INSPIRE principles, of which Nature-GIS has been
one of the first demonstration pilot projects.

In line with INSPIRE (http://inspire.jrc.it), the
Thematic Portal aims at creating a gateway from
where one can search for spatial data, information,
services and organizations related to nature
conservation. Following the principle of INSPIRE,

“Data should be collected once and
maintained at the level where this can
be done most effectively”

the Thematic Portal does not store or maintain the
data. These are distributed in many national and




