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1. Regulatory aspects  

The action in Europe was preceded in Italy by Legisla-
tive Decree 7 March 2005, n. 82, Digital Administra-
tion Code, supplemented by the Legislative Decree of 
April 4, 2006, n. 159, which, in Articles  59 – Spatial 
data and 60 – Database of national interest, laid the 
basis for standardization, acquisition,  processing and 
sharing of national interest data.  

These two regulatory steps are the result of an in-
tense commitment that in Italy has been brought for-
ward by the working groups set up within the Memo-
randum of Understanding, called IntesaGIS, for the 
activation of organic forms and methods of cooperation 
and coordination between Government and Local Au-
thorities for the implementation of general interest GIS.  

A lot of technical specifications and guidelines has 
been developed since 1995 to fix the efforts of public 
administration.  

The “Centro Interregionale” (Interregional Cen-
ter) was the local authorities coordinating board for 
the Italian EU Objective 1 Regions.   

Since it was funded in 1980, the “Centro Interre-
gionale”, Center for Coordination and Documentation 
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Introduction   

Directive 2007/2/EC of the European Parliament and 
of the Council of 14 March 2007, has set up an In-
frastructure for Spatial Information in the European 
Community (INSPIRE); the goal is to achieve an  in-
tegration of geographic information on a continen-
tal basis, through measures of coordination between  
the users and the providers of the information in or-
der to combine the available knowledge in the vari-
ous  sectors.  

The establishment of a European infrastructure 
as a coordinating body of the national structures, it 
was necessary to correct the problems regarding the 
availability, quality, accessibility and sharing of spa-
tial  information. To deal with these issues, it was 
necessary to establish new measures about sharing, 
access and use of spatial data and related services.  

This first step paved the way for a revision of the 
spatial data structures, data acquisition, storage and 
processing techniques and sharing policies not only 
to reuse, stopping an unnecessary and costly  prolif-
eration of information, but most of all to let Euro-
pean citizens take advantage from this knowledge.  



Geodesy and Cartography, 2017, 43(4): 142–146 143

of Territorial Information, voluntary association among 
the Regions and Autonomous Provinces, operates in the 
field of spatial information to support the regions and 
autonomous provinces for the coordination of  initia-
tives, the spread of information and cultural updating, 
was the link with the central structures of the state.  

From 30 November 2007, it joined CISIS – Interre-
gional Center for Geographic and Statistic Information 
Systems; the new statute approved by CISIS, alongside 
the existing Standing Committees for Information  Sys-
tems and Statistics, was established the Permanent Com-
mittee for Geographic Information Systems  (CPSG).  

At ministerial level, it has been followed by dif-
ferent entities such as AIPA, Authority for Informa-
tion  Technology in Public Administration, established 
by Legislative Decree No. 39 of 12 February 1993, it  
merged into the CNIPA, National Centre for Comput-
ing in Public administration, established by article  176 
of Legislative Decree No 30 June 2003, 196 and later 
turned into DigitPA, created under the Decree 1  De-
cember 2009, n. 177 “Reorganization of the National 
Centre for Computing in Public Administration,  in 
accordance with Article 24 of Law 18 June 2009, n. 69.  

So far the last step is the Agency for Italy Digital 
AGID; this institution was established by Decree 83, 
converted into Law no. 134/2012.  

It inherits the skills of the Department for Digiti-
zation and Innovation, of DigitPA and of the Institute 
for communications and information technology.  

All the experience represented by different tech-
nical committees and all the material produced, has 
merged into the Committee for the technical rules on 
the spatial data by public authorities, established under 
Article 59 of the CAD.  

We have arrived at the present time and, despite 
the many difficulties in the activation of this Com-
mittee and the identification of the Director, the dif-
ferent working groups have laboriously started to 
spin the web of the new specifications necessitated by 
Decree 10 November 2011 (Official Gazette no. 48 of  
27/02/2012 – Ordinary Supplement n. 37).  

This decree, in addition to the adoption of a new 
National Geodetic Reference System, established new 
technical rules for defining the specific content of the 
geographical database and new technical rules for the 
definition of the content of the National Directory of 
spatial data, as well as the first constitution and  updat-
ing of the database.  

This is a real revolution; the old system of Gauss-
Boaga and its Datum Roma40 was forced out and was 
imposed, as a national geodetic reference system, the 

realization ETRF2000 (2008.0) of the European  Geo-
detic Reference System ETRS89.  

It was obtained by Military Geographical Institute 
in 2009, through the identification of permanent sta-
tions, the acquisition of data and the calculation of the 
Dynamics National Network (RDN) and was  also res-
urrected the National Directory of spatial data already 
set up at DigitPA (former CNIPA), in  accordance with 
Article 59, paragraph 3, of Legislative Decree 7 March 
2005 n. 82.  

The Directory is the national catalog of metadata 
on spatial data and relative services; it is held by pub-
lic authorities and by the entities that apply for their 
integration.  

On May 13th, 2014, in the presence of CISIS, Ital-
ian IRS, Ispra, IGM, IIM, The Lombardy regional  ad-
ministration and AGEA, the state of arte was evaluated 
of  the different actions of the parties involved  and  
the stage set up for a new activation of working groups 
and the tasks assigned to them.  

The working groups are:  
1. GdL1  – Working Group on metadata and 

RNDT (coordinated by AGID);  
2. GdL2 – Working Group on geotopographical 

DB (coordinated by CISIS);  
3. GdL3 – Working Group on GNSS network (co-

ordinated by IGM);  
4. GdL4 – Working Group on orthophotos 1:5000, 

DTM and remote sensing (coordinated by  
AGEA);  

5. GdL5  – Working Group on the implementa-
tion of the INSPIRE Directive (coordinated by 
ISPRA);  

6. GdL6 – Working Group on open data geograp-
hy (coordinated by AGID);  

7. GdL7 – Working Group on the sea information 
(coordinated by the IIM);  

8. GdL8 – Working Group on sub-service networ-
ks (coordinated by the Regional Administration 
of Lombardy).  

2. National Geodetic System   

The EUREF, Regional Reference Frame Sub-Commis-
sion for Europe, is a sub-committee of the  Interna-
tional Association of Geodesy, IAG; it is part of the sub 
commission 1.3 (Regional Reference  Frames) which 
was placed under the IAG Commission 1 (Reference 
Frames).  

This association has the task of defining, achiev-
ing and the maintenance of the realization of the Euro-
pean geodetic reference (European Geodetic Reference 



144 U. Falchi. Spatial data: from cartography to geodatabase

Frame) and with establishment of a  continental unique 
geodetic datum (ETRS89) and a network of reference 
stations (EPN) through the EU  territory.  

Established in Vancouver in 1987, during the 
General Assembly of IUGG (International Union 
of  Geodesy and Geophysics), the EUREF adopted 
in Florence in 1990 the following resolution no. 1:   
recognizing the availability of the International Ter-
restrial Reference System (ITRS) which has been  es-
tablished by the International Earth Rotation Service 
(IERS) which is accepted worldwide and which  uses 
SLR, LLR and VLBI observations and  noting that in 
such a system station positions in Europe have a com-
mon motion of the order of one  centimeter per year 
recommends that the system to be adopted by EUREF 
will be coincident with ITRS at the Epoch 1989.0  and 
fixed to the stable part of the Eurasian Plate and will be 
known as European Terrestrial Reference  System 89 
(ETRS 89) and accepts that this geocentric system will 
coincide with the World Geodetic System 84 (WGS 84) 
at the one metre level and that, for most applications, 
the coordinates will have no time variation.   

ETRS has already been adopted by most of the 
European nations. In Italy, the materialization of the  
standard ETRS were, first, the network IGM95 and, 
currently, the National Dynamic Network (RDN).  
Both geodetic networks have been established and are 
managed by the Istituto Geografico Militare Italiano, 
IGMI (Italian Military Geographic Institute).  

Thanks to the Ministerial Italian Decree Novem-
ber 10, 2011, Adoption of the National Geodetic Refer-
ence System, Italy has accepted the recommendations 
of the  Commission EUREF; Art. 2 – National Geodet-
ic Reference System, it says: “...the National Geodetic  
Reference System adopted by the Italian government, 
is the ETRF2000 – epoch 2008.0 – of European  Geo-
detic Reference System ETRS89, obtained in 2009 from 
Istituto Geografico Militare, through the  identification 
of permanent stations, the acquisition of data and the 
calculation of the National Dynamic  Network”  

The subsequent articles of the Decree impose the 
adoption of this system and shall state the transforma-
tion of the existing geographical information as well as 
expressed in the SIFET scientific journal article, The 
new national geodetic reference system: current status 
and future prospects (Maseroli 2013: 67–83).  

3. Geotopographical database  

New technologies and the need to support greater ac-
curacies achieved have pushed the entire industry to-
wards a phase of innovation.  

It’s a long way from the first aerophotogram-
metric analog printed maps to the use of the digital, 
used both the process of acquisition and restitution 
and the treatment, storage, querying and sharing of 
spatial data.  

If it’s only been a few decades, we have gone from 
paper, precious and unique result of the work of weeks 
and often months, through GIS to geographical in-
formation stored into geotopographical databases,  
DBGT, as defined in Annexes 1 and 2, November 10, 
Italian Ministerial Decree 2011, Italian Decree Novem-
ber 10, 2011. Technical rules for the definition of the 
content of the National Directory of spatial data, and 
the ways in first constitution and updating and Italian 
Decree November 10, 2011. Technical rules for defin-
ing the specific content of the database geotopografici, 
Attachments 1 and 2.  

The architecture of the first databases evolved into 
more complex configurations and better conceptual 
modeling approach to support an update database de-
sign for a multi-representation of the real world  phe-
nomena interoperable at European level.  

In the spatial data catalog, contained in Annex 1 
of the above Decree, it was confirmed the setting of 
previous published specifications and relates with de-
veloping and integrating some aspects of the content; 
inter alia:  

–  the same organization has been kept regarding 
object definition for layers, themes and classes;  

– each class is characterized by its own descrip-
tion: thematic attributes and their domains, 
spatial and temporal features and their attribu-
tes;  

–  for each class are specified relations and cons-
traints on the spatial features;  

– selected the contents of the “National Core” (mini-
mum content that must be present in databases)   
at scale 1: 1000/2000 and 1: 5000/10 000 in terms 
of classes and their attributes, domains and   
spatial features.   

The model GeoUML (Geographic Unified Model-
ing Language) is used for the definition of the  concep-
tual model.  

The composition of this pattern consists of a set of 
elements distributed in two categories:  

 –  the information elements useful for establishing 
the contents consist of: class, attribute (non-  
geometric), cardinality, enumerated domain, 
hierarchical domains, association, inheritance, 
space features and their attribute, primary key, 
topological layer;  
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–  integrity constraints, define the properties that 
the data must satisfy and are composed of two   
types of spatial integrity constraints: the topolog-
ical constraints and the composition constraints.  

In support of geotopographical databases design, 
according to the characteristics required by national 
regulations, the SpatialDBgroup, a group of research-
ers from the Department DEIB, Politecnico di  Milano, 
and the Department of Computer Science, University 
of Verona, supported by CISIS, have  developed two 
series of tools:  

–  the GeoUML Tools, developed from 2008 to 
2011 on behalf of CISIS (Interregional Center for   
computer systems, geographical and statisti-
cal), which are currently used by several Italian   
institutions for the design and validation of 
their geotopographical databases;  

–  the INSPIRE Data Model (IDM) Tools, a pro-
ject started in 2013 to apply the GeoUML   
experience to design a INSPIRE database for ser-
ver WFS; they produced the first version in June   
2014.   

These tools represent the cutting edge application 
for the structuring of a database, and the verification of 
compliance with downstream production.  

Another front of open development, although 
not explicitly included in the intention of the Decree, 
is the use of an original conceptual model, capable of 
expressing the different representations (scale, time) of 
the same geographic entities and relationships between 
them, directly into the geodatabase structure, by  in-
serting an additional level of abstraction (Falchi 2016).  

In actual models it is hard to introduce additional 
information within the same scheme, such as the rela-
tionship between time and spatial features or a multi – 
representation vision.  

These objectives have been the subject of several 
important Italian and European projects and research 
of the Department of Science and Technology of the 
University of Naples “Parthenope”.  

4. Innovation   

The profound changes that have occurred in recent years 
have been generated by a new deal in the acquisition of 
spatial data both in its treatment and management.  

The technological evolution and architectural 
structures used has interested the entire chain of geo-
matics and pushed for the adoption of methodologies 
and systems that are better adapted to reproduce the 
accuracy of data achieved.  

If whilst the adoption of the new national geo-
detic system is justified by the need to fully support 
the increased precision obtained by the RTK meth-
odology, now widely available and not supported by 
the  IGM95 network, the modeling of the data within 
geotopographical database was the natural result of the  
need for greater usability and standardization of geo-
graphic information.  

From aerophotogrammetric survey run with 
digital multispectral technology GPS / INS camera for 
direct geo referencing or with the use of photogram-
metric satellites, to the photogrammetric multi digital  
oblique camera to realize Digital Surface Model, DSM 
(Pepe, Prezioso 2016), to the RTK land survey  per-
formed with GNSS equipment, to the multi-resolution 
and multi representation databases until to the  evolu-
tion of national and international geodetic systems, all 
the disciplines involved in the creation and  processing 
of spatial data have provided a contribution to offer to 
the end user increasing precision and  better represen-
tation of geographic information.  

Conclusions  

Italian and European relevant work of dissemination 
showed that the geographic information represents a 
common good rather than a property, a service rather 
than a product.  

The need for re-use and sharing of this informa-
tion together with a greater accuracy of results request-
ed and obtained from the academic community and 
professional, have opened the way for both a renewal 
of process techniques used.  

Such progress has been interpreted in Europe 
with the overcoming of national barriers, directed to 
a  homogenization and optimization of the immense 
territorial information of the Member States of the  
European Community.  

Matter still in progress, this site is always open to 
seize the opportunities that the technological and sci-
entific progress is able to offer.  

Italian universities and scientific groups dealing 
with these disciplines are the best workshops for in-
novation in the study and validation of systems and 
techniques of tomorrow.   
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