REGIONE AUTONOMA DELLA SARDEGNA
ASSESSORATO DEGLI ENTI LOCALI, FINANZE E URBANISTICA

Direzione Generale della pianificazione urbanistica territoriale
e della vigilanza edilizia

INSPIRE

Practical Examples from Sardinia (Italy)




REGIONE AUTONOMA DELLA SARDEGNA
ASSESSORATO DEGLI ENTI LOCALI, FINANZE E URBANISTICA

INSPIRE — Practical Examples from Sardinia (Italy)

Application of Recent Directives and Guidelines in Public Administration: the
SITR-IDT of Autonomous Region of Sardinia (RAS -1t aly).

Daniela Pani*, Luisa Manigas**, Michele Beneventi***, Massimiliano Molinari **, Rita Vinelli**, Marco Melis**

* Minister of Environment and Region of Sardinia (ltaly); daniela.pani@gmail.com

**Region of Sardinia (Italy), Local Authority for Municipalities, Finance and City Planning Department for
Cartography and Information Systems; Imanigas@regione.sardegna.it

*** Sardegna IT s.r.l.; mbeneventi@sardegnait.it

Abstract

Since 2006, the Region of Sardinia (Italy) has been developing a Geographic Information System and
the related Spatial Data Infrastructure, known as Sistema Informativo Territoriale Regionale -
Infrastruttura dei Dati Territorial (SITR-IDT). The aim of SITR-IDT is to create and manage the
government official spatial database and the related technologic infrastructure, services and
application necessary for data access. This is according to the principles of geographic data sharing
and accessibility, expressed by the INSPIRE Directive (2007/2/EC); for this purpose, metadata play a
fundamental role. SITR-IDT has developed and made available on the web several web services for
data access, as expressed by the INSPIRE Directive; metadata have also been organised according
to the INSPIRE Directive and to the national legislation, giving place to the regional catalogue for
spatial data. The next steps will consist in consolidating the existing infrastructure, with particular

regard to the organisational aspects for data and service management.
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Introduction

Over the last few years, several national and international laws and operational technical guidance
have been delivered, concerning the organisation and the creation of spatial data infrastructures, with
a particular regard to metadata. The main principle expressed is that the complete interoperability
among different geographic systems should be achieved, and the access to geographic data should
be easy and free. In order to ensure the optimal organisation of its official cartography, the Region of
Sardinia has created its regional geographic information system and the related spatial data
infrastructure, known as SITR-IDT. SITR-IDT creates the spatial database and all the services and
applications which are required in order to ensure data access and interoperability, according to the
principles expressed by the INSPIRE Directive and fulfilling several ISO standards.

1. The SITR-IDT structure

The core of the SITR-IDT architecture is the database named “DB Unico ", a single spatial database,
accessible through interoperability services (e.g. OGC services), whose data are standardised and

loaded by means of specific ETL (extract-transform-load) procedures (Figure 1).
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Figure 1.SITR- IDT Architecture

The structure of the DB Unico is complex, being built on DB Oracle Spatial technology for vector data
and on a file system technology for the raster data. The DB Unico data ingestion is from external

databases; the data format is already normalised following specific criteria based on standard
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procedures. The DB Unico structure includes several components (Figure 2): a feature collection
(raster and vector data), an 1SO19115 metadata database, a feature catalogue based on ISO19110
standard and a Portrayal Catalogue for feature themes ISO, 2003; 1ISO, 2005-a; ISO, 2005-b).

DB Unico

Figure 2.SITR-IDT “DB Unico” structure

Feature collection

This feature contains the entire data collection of the DB Unico. It includes the Sardinian 1:10.000
Topo Master Map (2006), the Multiscale Topographic database (10K, 5K, 2K, 1K — 2009), the
Regional Plans (P.P.R. and P.A.l.) and regulations geographic databases, the toponyms gazetteer,
containing more than 80K objects, POl database, Cadastre (surveys and map), other legally
compelling and environmental cartography (speleological Cadastre, regional and national parks, land
use database, geological database, etc). It also includes a wide range of raster dataset such as the full
coverage of HR-IKONOS satellite images, the full coverage of orthophotos 1:10K and multi temporal

2K; several DTM dataset, etc.
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Metadata 1S0O19115 and 1SO19119)

The most important target of SITR-IDT is to create a spatial database containing all geographic data
produced by the Regional institutional agencies in Sardinia. The data quality should be granted by

official validation and certification. Metadata play a fundamental role in arriving at this target.

Metadata are the data ‘passport’; they describe data features and therefore represent the data identity.
When structured according to international standards, metadata allow data consultation, access and
use by international stakeholders. In the definition of the metadata organisation initially chosen in
SITR-IDT, the ‘IntesaGIS’ project played a fundamental role. This project, started in 1996 and
nowadays promoted by CNIPA (the Italian National Authority for information in public administration)
consisted in an agreement between State and Regions, and aimed at defining and sharing operational
guidelines for geographic data creation among the public administrations of Italian Regions. The main
goal of this project was to make the implementation of spatial databases standardised at a national
level (Intesa GIS, 2004 a; Intesa GIS, 2004 b).

In 2006, CNIPA has delivered two drafts of technical guidelines (CNIPA, 2006 a; CNIPA, 2006 b) for
creating and updating a National Register of Spatial Data (Repertorio Nazionale dei Dati Territoriali,
RNDT). The RNDT should collect metadata of all geographic data produced by the Italian public
administrations, in order to create a national catalogue. The drafts explained the metadata
organisation that Public Administrations should adopt to feed the RNDT. They contained the
mandatory plus some optional fields of the ISO19115 core set of metadata. Therefore, in the SITR-IDT

all metadata were structured according to the 1ISO19115 standard.

In October 2007, the INSPIRE Draft IRs for Metadata, Version 3, were published. With their
implementation in December 2008, CNIPA delivered the draft Decree of the President of the Council
of Ministers ‘Regulation governing the definition of the content of the National Register of Spatial Data,
as well as the modalities of establishment and update of the latter’. This draft descended almost
completely from the 2006 drafts. The only change was that this final version fully implemented the
INSPIRE metadata IR, giving further restrictions concerning multitude and obligation and adding some
further fields. In SITR-IDT, metadata of several cartographic products were successfully organised

according to the hierarchical structure of ‘IntesaGIS’. For instance, metadata of Sardinian
Regional Technical Map were organised with the following criteria:

the whole Regional Technical Map (as a cartographic product) constituted a Series;
the single sections of the cartographic product, produced in different periods or covering

different areas, coincided with Datasets, and

further divisions of the sections into geographic areas where catalogued as tiles.
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This metadata schema, following the concept of ‘dataset and series’ laid down by ISO19115, avoids
the repetition of several metadata, which, due to the data typology, occurred several times in the
whole cartographic product. For instance, different production sections of the Regional Technical Map
(each of them constituting a Dataset) shared the same metadata concerning scope and use of the
map, lineage, authors, points of contact, and similar information. Therefore, joining these datasets in a
series avoided the repetition of those metadata shared by all of them (Manigas et al., 2009).

In order to ensure the interoperability, metadata in SITR-IDT follow the 1SO19115 standard for
geographic data, the 1S0O19119 standard for services; metadata are published in xml format
according to the schema designed by the 1S019139 standard (ISO, 2005-c; ISO, 2007).

Metadata feed a specific database, and are published by means of a web discovery service, thus
giving place to the regional catalogue for spatial data which constitutes the one and only point of

access to the whole SDI.

Feature catalogue

A feature catalogue is defined as a catalogue containing definitions and descriptions of the feature
types, feature attributes and feature associations occurring in one or more sets of geographic data,
together with any feature operations that may be applied. All Feature Types (FT) included in the DB
Unico are catalogued under a single Feature Catalogue (FC), implemented on the 1S019110
standard. This catalogue also comprises the raster FT, i.e., the coverages. In the FC, the data
physical structure is described, and the encoded feature attributes are compiled using a Code List.

The associations among FTs are also defined.

The information contained in the SITR-IDT FC are freely Internet published and disseminated to the

end user for data analysis.

When implementing the FC, the criteria for identifying each FT contained in the FC was defined; as a
result, it has been assumed that each FT has a 1-1 correspondence with the basic reference set of
data, named as dataset or “an identifiable set of data” (CNIPA, 2008), as used in the 1SO19115

metadata set published in the regional catalogue.
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Portrayal Catalogue

A Portrayal Catalogue is also defined in the DB Unico conceptual data model. This catalogue includes
the roles for viewing the data, built on the I1ISO19117 standard. The 1SO19117 standard, which

delineates the schema describing the portrayal of geographic information in a form understandable by

humans, is still under revision. Therefore the SITR-IDT has not implemented this Catalogue yet; the

roles for viewing the geographical data are, however, already developed.

2. Services

In the context of spatial data services, the European de jure standard ISO 19128 - (WMS 1.3.0) has
been identified (ISO, 2005-d). The SITR-IDT has developed standard services for geographical data

access and publication (Figure 3).

Figure 3. SITR-IDT Architecture — INSPIRE services



In the SITR-IDT conceptual data schema these services are referred to as “INSPIRE Services”,
according to the Article 11 of the Directive on Network Services. As far as the SITR-IDT is concerned,
this reference name is, however, only partially valid as not all architectures of the services included in

the System are implemented on the INSPIRE technical guidance.
There are two main groups of services in SITR-IDT:

application services , having the specific capability of connecting the data to the applications

using it (usually on the WEB). Specifically, this services grant the geographical data

publications by mean of web services (WMS, WFS) and the relative metadata through the
catalogue services (Metadata Catalogue 1ISO19115 and Feature Catalogue ISO 19110).
applications , i.e. services with a human interface directly accessible through the Regione

Sardegna Geoportal — www.sardegnaterritorio.it .

Both application services and applications represent the Network Services designed by the INSPIRE

Directive.
Throughout the Regione Sardegna Geoportal the following services are accessible:

1. View service: several simple and advanced cartographic navigators are available, that display
basic cartography, such as aerial photographs, orthophotos, topographic databases, thematic
maps. The OGC WMS services is also available, for map visualisation.

2. download service: when storing the dataset in the DB Unico through the ETL procedure, the
data are compressed and archived in the file system. The compressed data can be retrieved
from the system through a download service via web. Besides, an OGC WFS (Web Feature
Service) is and available, allowing a client to retrieve geospatial data.

3. transformation service: an important service for map reprojection of data in .gml and .shp
format, based on the IGM (Istituto Geografico Militare) grids including the most commonly
used Italian and European geographical systems. The OGC WFS service applies a on the fly
geographical system transformation to the data when locally downloading it.

4. discovery service: this service allows the metadata publication on the Internet forming the
Catalogue of the Regional geographical data. It uses different modality for the searching
(spatial, key words, data owner, date of data creation, 1ISO category, etc.) and gives the
possibility to search the metadata datasets according to the 1SO19115 and to download the

related xml.

On the Regione Sardegna Geoportal www.sardegnaterritorio.it all the INSPIRE services are

available for use, except the invoke service.



Quite recently INSPIRE has issued a task force group, known as Initial Operation Capability, that
defines the usability and effectiveness of the different services publishing geographical data
ensuring interoperability with the INSPIRE geoportal and among Member States. “Initial
Operation Capability” means the ability of a Network Service to provide full functionality without
guaranteeing quality of service in conformity with the rules set out in Regulation and access to the

service for all users through the INSPIRE geo-portal.

Among the SITR-IDT services, the data Catalogue service is, for instance, classified not compliant
since it does not adhere to the OGC CSW, the intent of SITR-IDT is, however, to make all services
included into its architecture compliant to INSPIRE in order to ensure the full system

interoperability.

3. DB Unico data ingestion

The geographic data created by external systems are initially stored, with their native formats, into
some supporting databases, called Operational Databases. After applying the data
standardisation process through ETL procedures and the creation of the relative metadata 1SO
19115 and 1SO19110, the data is loaded into the DB Unico for all uses (Figure 4).



Conclusions

The Regione Autonoma della Sardegna has developed the Regional Geographic Information System
and the related Spatial Data Infrastructure (SITR-IDT) according to the European INSPIRE Directive
and the operational guidelines for geographic data creation promoted by the CNIPA (Centro Nazionale

per I'ilnformatica nella Pubblica Amministrazione).

The SITR-IDT has created the unified geographic database for Regione Sardegna (DB Unico)
implementing a complex architecture for administrating distributed databases, integrating ETL
procedures and applications, using the international standard for the data cataloguing and publishing

the data via services promoted by INSPIRE.

The further coming SITR-IDT developing activities will be focused on enhancing the system

management procedures to be fully compliant to the INSPIRE directive.
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