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NepiAnyn

2Ta NAqiolad TWV €PEUVNTIKWV 3pacTnpIloTATWV TwV MNavenioTnuiov kal Twv EpsuvnTik®v
KE&VTpwy, OUXVA OCUAAEYOVTAl YEWYPAPIKA OdOMEVA MOU APOPOUV MEPIOXEC MEPIOPICUEVNG
XWPIKAG €KTaonG. Aoyw akpiB®wG Tou HIKpoU €uBadol Twv und HEAETN nepioXwv, TaA
napayopeva dedopéva KaAunTouv €va eupU @Aopa e€nioTNUOVIKWV nediwv, eivalr PeydAng
akpiBelag kal WG €k ToUTOU €XOUV UWNAN €MIOTNHOVIKN, TEXVIKA AAAG Kal oikovouikn a&ia.
MapoAn Tn onuacia Twv dedopévwy auTwy yia Tn dnuoacia dioiknan, Toug opyaviopoug Kal TiG
ENIXEIPNOEIC 1 TO €UpU KOIVO, AQUTA NAPAMEVOUV YVWOTA HOVO OTd OTevd nAdiola Tng
€PEUVNTIKNAG KOIVOTNTAG Nou Ta napryaye. To €pyo IDE-Univers enixelpei va avTINETWNIOEI
auTn TNV KATaoTaon PEow TNG dnuioupyiag piag Beuatikng unodouns xwpikwv dedoUEVWY Yid
Ta €PEUVNTIKA IVOTITOUTA TNG Meooyeiou. H unodoun auth divel Tn duvatoTnTa avalnTnong,
npdéoBaong, aneikoviong kal avrtalAayng dedopévwv péow Tou Maykoopiou IoTou.
SUYXPOVWG, TO £pyo CUMBAAAEI aTnv eupeia diaxuon Tng @IAocoiag Kal TEXVoyvwaiag nou
JIENEl TIC XWPIKEG UNOJOKECG, OUNPWVA KAl PJE TNV NpOopATn KoIvoTikn odnyia INSPIRE. To
apBpo napouaidlel ev cuvTopia Ta TexVoAoyikd {nTrRuaTa nou agpopolv To €pyo IDE-Univers
Kdl ouvowilel TNV anokTnBeioa guneipia Kal TIG HEAAOVTIKEG NMPOONTIKEG.
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Abstract

Universities and Research Centers are often in charge of research projects regarding
geographic areas of limited extent. Because of their restricted spatial scope, these projects
investigate their study area thoroughly, examining many different aspects, thus obtaining
precious results having a high economic and technical value. Their results are mainly in
digital form: geo-referenced documents or textual, graphic and multimedia documents with
a well identified geographic reference. Unfortunately, these investigations and their products
are seldom known outside a small academic community, in spite of their importance for a
wide users' arena. In order to deal with this situation, the IDE-Univers project aims to create
an integrated geo-information space about small territories, produced by academic
institutions in Mediterranean. In the framework of the project, a thematic SDI is being
established, enabling end-users to search, access, visualize and exchange provided data
through a geo-portal, using only their familiar web-browser. The project also contributes in
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spreading SDI philosophy and know-how, keeping up with the INSPIRE Directive. The paper
presents in brief the technical aspects of the project and concludes with lessons learned and
opportunities foreseen so far.

AEEEIG KAEIBIA: Ynodopég Mewypa@ik®dv MANpoopidv, S1adIKTUaKh XapToypagia.
Key words: Spatial Data Infrastructures (SDI), thematic SDI, web mapping.

1. Introduction

Universities and Research Centers are often in charge of research projects regarding
geographic areas of limited extent. Because of their restricted spatial scope, these projects
investigate their study area thoroughly, examining many different aspects, thus obtaining
precious results having a high economic and technical value. Their results are mainly in
digital form: geo-referenced documents (such as maps and images), or textual, graphic and
multimedia documents with a well identified geographic reference (i.e., reports, theses,
books, presentations, etc.). Unfortunately, these investigations and their products are
seldom known outside a small academic community, in spite of their importance for a wide
users' arena.

The promotion of the significant amount of geo-referenced information generated by
University Departments and Research Centers is a fundamental step towards collaboration
among researchers and external users, such as public administrations or the private sector.

IDE-Univers (http://www.ideunivers.eu) is a project funded within the Measure 3.4
(Communication and information technologies for land development) of the Programme
Interreg 111B MEDOCC (http://www.interreg-medocc.org), started last September, 2006.
The mission of the project is to create a geo-information space on the Internet, aiming at
integrating knowledge about small territories, produced by academic institutions in the
Mediterranean. It capitalizes on contemporary technological advances in the field of Spatial
Data Infrastructures (SDI) (i.e., geographic metadata standards, catalogue and geographic
services), in order to support the discovery and exchange of spatial information derived
from research activities. More specifically, the objectives of the project are:

e To enroll geographic information for small areas, produced by research institutions
of the Mediterranean basin.

e To generate metadata for the geographic information and publish them on the
Internet using catalogue services.

e To build a network of interoperable platforms, enabling searching and viewing of
published geographic information.

e To promote participation of different institutions to the project, reinforcing
collaboration and culture sharing between academic institutions at a European
level.

The geographic information may be related to different fields, while the focus is on three
main domains: environment, land management and socio-economics. By its ending date
(March 2008), 5.000 metadata records and more than 30 newly developed Web Map
Servers (WMSs) located at University Departments and Research Centers, distributed at
Spain, Italy and Greece, will be available to at about 300 end-users, through a thematic
SDI. End-users will be able to search, access, visualize and exchange provided data through
a geo-portal, using only their familiar web-browser. It is the first example of SDI connecting
academic organizations in the involved countries.

The project will also contribute in spreading SDI philosophy and know-how in the
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scientific practice of the partners involved, their collaborators and within the academic
community in general. Moreover, the project is keeping up with the INSPIRE Directive
(INSPIRE, 2007), furnishing not only new and detailed environmental geo-information, but
also testing flexibility, robustness and efficiency of standards and solutions in the SDI
framework (since geographic data are extremely heterogeneous in many different
dimensions, including formats, quality, reference systems, resolution, semantics, etc.).

The paper is organized as follows. Section 2 gives a brief description of the role of SDIs
and their hierarchical or thematic organization. Section 3 briefly presents the architecture of
the systems and services of the SDI. Sections 4 and 5 present the software applications
supporting all the data management activities: metadata generation, and data storing,
searching and viewing. Section 6 points out the consortium of the project, while section 7
concludes the paper and presents future work.

The role of SDI

N

The term “Spatial Data Infrastructure” (SDI) is often used to denote the relevant base
collection of technologies, policies and institutional arrangements that facilitate the
availability of and access to spatial data. The SDI provides a basis for spatial data discovery,
evaluation, and application for users and providers within all levels of government, the
commercial sector, the non-profit sector, academia and by citizens in general (Nebert,
2004). As geographic information is getting a fundamental component in the decision-
making process in many fields (if not all!) of human/social life (e.g., environmental
management and protection, security and logistics, social and health development, service
improvement), the development and maintenance of SDIs constitutes a funding priority for
many countries or unions of countries. For example, the INSPIRE initiative of European
Commission (INSPIRE, 2007) is a legislative instrument laying down a general framework
for a SDI for the purposes of Community environmental policies, and policies or activities
which may have an impact on the environment.
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Figure 1. The role of an SDI

The components of an SDI are: (a) an institutional framework; (b) a set of technical
standards; (c) a number of fundamental datasets; (d) supporting access networks; and (e)
human resources (Rajabifard et al., 2003). As geographical data are usually heterogeneous
in terms of projection systems, file formats, storage systems, semantics, access rights or
billing procedures, the role of an SDI is to harmonize all these issues and provide a single
interface to support users’ searching and exploring tasks (figure 1). In this way, both the
management of spatial data and their utilization are improved. The data producers/providers
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keep working with their preferred procedures for data acquisition and processing, while they
have to engage predefined rules for data documentation (metadata) and storing (for
sharing). Users have a single point of access, while all the heterogeneity of spatial data is
transparent to them.

An SDI is usually based on a three-tier architecture (figure 2). The bottom level
constitutes of the various spatial data repositories, distributed on various servers hosted on
various organizations. At the middle level a number of catalogs manage the metadata for all
the data stored at the repositories, while a number of services support the discovery,
searching, processing, and visualization or downloading of data. At the upper level the end-
user utilizes the services of the middleware, either using a specific application or the
preferable web-browser.

. User —
Client application

|

Geo-processing and
Catalog services

Middleware Catalog |+— ‘

F/gure 2. SDI architecture

[ Less detailed data J

Global SDI
Regional SDI

National SDI

State SDI

Local SDI

Corporate SDI

[ More detailed data }

Figure 3.SDI hierarchy and relationships among levels
[Based on (Rajabifard et al., 2003)]
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Usually, SDIs are organized in a hierarchy of levels, from the corporate level up the global
- universal - one, where more detailed data are managed by infrastructures at the lowerst
levels. Each level serves the planning process at a particular degree of authority (figure 3).
The arrows, both vertical and horizontal, represent the complex relationships that exist
between different levels, as well as the intra-jurisdictional ones (Rajabifard et al., 2003).

Besides this organization, an SDI may be focused on a particular subject (e.g., forestry
or coast management), gathering information from different authoritative levels, thus
forming a thematic infrastructure. Thematic SDIs have a number of significant benefits, like:
(a) the enhancement of related organizations engagement in their activities; (b) user needs
are defined more accurately, due to the common interest on a particular domain; (c) the
importance of spatial data sharing is made apparent to organizations, public authorities,
private companies and groups of people working on the same subject; and (d) they
constitute a first step in the development of ontologies in specific areas (Guimet, 2004).
Thematic SDIs may contribute in the construction of state, national or regional (multi-
national) SDls.

3. The IDE-Univers architecture

The IDE-UNIVERS is a multi-level thematic SDI. It is composed of four participating
SDIs, one for each technical partner of the project. Every component SDI follows the three-
tier architecture, as depicted at figure 4.

PARTNER |
GEO-PORTAL |

Metadata

catalogue

metadata

Department/Lab 1
— Department/Lab 2

WM Server 2
WM Server 3

Department/Lab 3

Figure 4. Component SDI

Each partner's geo-portal supports searching and visualization services. A catalog
manages all metadata for the spatial and non-spatial data stored at the University
Departments’ and Research Centers’ Laboratories that are in the jurisdiction of the partner.
Each laboratory hosts a Web Map Server (supporting at least the OGC-1SO/TC 211 Web Map
Service Interface) for the rendering and distribution of spatial data. Different laboratories
utilize different WMS software and operating systems for their WM Servers, including
University of Minnesota (UMN) MapServer and ESRI ArcIMS, or Microsoft Windows and
Linux. All partners’ geo-portals are interconnected to a global geo-portal, providing services
at a higher level (figure 5). This constitute an open architecture, enabling more component
SDIs to participate (given they serve the same thematic domain and agree to follow the
metadata and web mapping standards).
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IDE-UNIVERS GEO-PORTAL

IDEC geo-portal ICA geo-portal

Univ. of the Aegean

IREA geo-portal geo-portal

Figure 5. Integration of component SDIs

4. Production of metadata
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Figure 6. The mandatory metadata fields

A critical step for the development of an SDI is the documentation of the data to be
shared. This is usually accomplished by the development of metadata catalogues. The
ISO/TC 211 has established the 19115 and 19139 standards for geographic information
metadata and their implementation specifications (Kresse et al., 2004). In the framework of
the IDE-UNIVERS project, all participating data providers are using the IDEC (SDI of
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Catalonia) 1SO 19115-compatible metadata profile, while each country have made some

modifications regarding spatial

reference systems and thesauri.

The MetaD software

application, provided by the IDEC, is used for the management of metadata in a structured
way that facilitates, besides the creation, the maintenance and the exportation of metadata

in a simple and user-friendly way,

while being compatible with the aforementioned

standards. Figures 6 and 7 depict two representative forms of the software.
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Figure 7. The main MetaD form

The first form assembles the information that is mandatory for every data item, either
spatial or non-spatial, such as the title, a short description, the bounding box, or the topic

category.

The second one is the main form of the application, organizing all metadata fields in
tabs. List boxes, check boxes or combo boxes are used in order to assist the user filling the
metadata information. At the left side of the form, a tree view designates the filled and not
filled fields, either mandatory or not. All metadata are stored in a relational database.
Specific operations are available for validation of the metadata, as well as their extraction in
XML format for inclusion in the SDI catalogues. To support metadata catalogue services, two
of the partners are customizing the Geonetwork Geographic Metadata Catalog free and open
source software (http://geonetwork-opensource.org), while the other two are using the

catalog software developed at IDEC.

u

Searching and viewing of spatial data

The following three figures 8, 9 and 10 depict the three main steps for searching and

viewing spatial

(and non-spatial) data,

stored at the various WMS servers of the

participating laboratories. The first step is the definition of the searching criteria at the geo-
portal’s first webpage. These may be alphanumeric values specified by the user for fields like
title, keywords, free text, location, category, etc., or the specification of the bounding box of
interest, either by entering the four coordinate values, or by zooming and rectangle selecting.

202

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.



 Casny mmmxxxx\\\\\\\%“&&h&&h&\\m\m\M\\\\\\\\\ﬁ

8° NaveAAnvio Frewypa@iko Zuvedpio r.Z.Mn. TnAeniokénnon Xaproypagia

Motadats Catslogue
Title el ad
Ahstrart FAw e akga s b
Froe Text
Keymords 202 ERY
toceten [0y - =]
Searchbox
Rx@ese s [Gawet ]
PR .. Bewgomisn|
¢
'
<k
e
PR
ELE T T L] =
Sroereth,
EECH|
Spotiel search type [ -won =)
Graup AN =]
Categery |- Ay 2 :1
lgome I O ™ 7T —]

Figure 8. Setting searching criteria

B Geonetwmrk [he portal to spatial doa and avormiation - icrasell Ihemet Expborer - 18] ]

L B ) 13
15}5-0-&_:1 PSR SIS T

| s o vrpc 217

Aggragete Ruslts motching seorch oritarla : 2

0 stunicolities of Lesvos istand =
Abstract  The muvapdtes of Lesves islerd scoraing to e “Capodstnag’ progect ‘m
Keywiords I0ELNIVESS, Adnnstratva boders. Gredce

Nutadatn | [ Downinad | [ WNE Mag Savers | Cronts | [69€] [Culste | [ Boviege | [ Caimporas

Lantoues of Kslloni wotershed aren
ot Pou Sejdiv w1 10 NI, Rl vposaed 0581 Supulle ko nigeiepiév W
WO 4 UETDD MM KOI 040 2 SHTO0 08 LnIEECS HE SCOKOAD LI ———

TR0, 2000, [000K kaprads, IOBUNIVERS, Giveo e Tniammoréenong, Tae Tip fellortot

[eeieee] [Comgerar ]

Rintract O oo
"ok
Eeyviords NO

Figure 9. Displaying the results

The second step is the examination of the results returned, after the execution of the
query with the searching criteria against the catalog database. For every result, the user is
able to read the title, a short description, and the assigned keywords to the data item, and
preview an image of it, if there is one available. For every data item, the available services
are presented in the form of clickable buttons: Metadata, Download, WMS Map Servers
(figure 9). The first service returns the whole set of metadata assigned to the selected data
item. The second service begins a downloading process. The third service activates aWMS-
client web application (IDE-Univers Map Viewer) enabling the connection to th e appropriate
WMS server hosting the selected geographic data item, and the presentation of the
cartographic information of that item (figure 10)
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Figure 10. Displaying cartographic data

IDE-Univers Map Viewer supports the third step of the searching and viewing process. It
offers a number of processing operation to the user, like zoom-in, zoom-out, etc. Moreover,
it offers the possibility to the user to select any other WMS server (given its internet address
is known or predefined) and explore to its available layers.

6. The consortium

7.

The Project is coordinated by Secretaria de Telecomunicaions i Societat de la Informacio,
Generalitat de Catalunya (Spain), with the support of IDEC (SDI of Catalonia) and Instituto
de Cartografia de Catalunya (ICC). Technical partners of the project are: IREA (Istituto per il
Rilevamento Elettromagnetico dell’ Ambiente) of the National Research Council (CNR) in
Italy, the Department of Geography of the University of the Aegean in Greece, and the
Instituto de Cartografia de Andalucia (ICA), Junta de Andalucia (Spain). Region Emilia-
Romagna, in Italy, represents the public administrations interest in the project’s results, in
order to improve urban and environmental management.

Conclusions and future work

The paper has presented in brief the main technological aspects of the IDE-Univers
project, aiming to develop a thematic SDI for geographical data produced by research
activities in the Mediterranean. It is the first example of SDI connecting academic
organizations in the involved countries. All software customized or developed in the
framework of the project is based on international standards of ISO/TC211 and OGC, in
order to enable interoperability with similar initiatives in the direction of the INSPIRE vision.
Our next steps, besides the evaluation of the project results after its completion on March,
2008, include the study, development and integration of ontologies to thematic SDIs, in
order to overcome semantic heterogeneity problems.
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