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Prof. GiusePPe scanu

President, Italian Cartographic Association (AIC)
presidente@aic-cartografia.it

Presentation

It is a great honour to write these words introducing the world to the state of our 
country’s cartographic production and activities. This report would not have been 
conceivable had it not been for the opportunity to organise the 30th International 
Cartography Conference, ICC2021, in Florence, even though this meeting will take 
place amidst concerns for the systematic spread and recurrence of new pandemic 
waves. Indeed, the virus does not seem to be relenting, despite our determination 
to conquer it: as soon as we believe that we are on the right track in fighting it, 
a new variant appears which calls all our efforts into question and precipitates 
the return of this worrisome nightmare, with more infections and fresh victims. 
These worries have not, unfortunately, spared the conference, which was origi-
nally scheduled for July 2021 but had to be postponed until December, with the 
Italian organisers even inclining to put it off until 2022, given that the increase 
in infections makes it clear that the pandemic has not yet been brought under 
control. But now that the conference is about to begin, we can only hope that the 
so-called fourth wave and the new Omicron variant will not wreak havoc on our 
country; or, from a different point of view, that the great number of vaccinated 
persons are able to resist it, such that the conference can take place, albeit through 
a mixed manner of participating, with some attending in person and others via 
video conference.
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I strongly hope that things go as planned and that the conference turns out to 
be productive and successful.

Indeed, the conference deserves a successful outcome, if only to reward the ef-
forts of the organisers, a group of people who because of the pandemic were faced 
with great difficulties, both technical and financial, in arranging the event. Yet 
they have tenaciously stuck to their guns, despite the unpromising circumstances 
and the uncertainty as to whether the virus would be brought under control by 
the end of the year, the period when the conference was expected to take place.

The organisers have indeed accomplished miracles, especially in light of the 
various lock downs and prohibitions of moving between regions and between 
cities. As things turned out, the burden of the organisational work fell onto the 
shoulders of the members of the Florence committee, who willy-nilly found them-
selves having to take on tasks which they could never have imagined. Yet they 
have done so with great effort and dedication, and it is to them that I wish to 
express not only my personal thanks but also – if I may take the liberty of speak-
ing for all those who hold the conference dear – the gratitude of the entire world 
of cartography, both national and international.

One difficulty faced by them – which has not yet been completely resolved – 
has been to accommodate the many registered persons who will be unable to at-
tend the conference in person and will have to adapt to some sort of participation 
at a distance. And yet this is a circumstance that we have all become accustomed 
to since the onset of the Covid-19 pandemic.

Nonetheless, whether physically present or connected by video conference, 
all participants are aware that they will be taking part in an important event. For 
the second time, at a distance of nearly 50 years, the conference will be held in 
Italy. Specifically, it is set in a welcoming atmosphere, a city with great cultural 
stimuli, rich in works of art, with traces of history in every cobblestone that guests 
will walk over. Florence also has a great cartographic tradition, given that it is 
home to the most prestigious and oldest cartography agency in Italy, namely the 
Military Geographic Institute, which was established here in the early years of the 
Kingdom of Italy. Its centuries-old structures will indeed host the exhibitions of 
cartographic objects which will accompany the conference. In this regard, I am 
obliged to thank the Institute’s commander, Divisional General Pietro Tornabene, 
a man who follows scientific developments in the world of cartography with great 
attention.

I would like to use this introduction to call the attention of our illustrious 
foreign guests, including experts, scholars and entrepreneurs from many different 
countries, to the novel conditions and organisational challenges connected with 
hosting a scientific event during a world health crisis. At the same time I wish 
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to beg the pardon of participants if for this very reason we are not able to meet 
their expectations and those of the persons accompanying them. I wish to state 
this within this document, which will be distributed to everyone, such that all 
participants are fully aware of these limitations.

But the aim of this introduction goes beyond this apology: its purpose is to 
give the world a brief overview, based on very simple, contained examples, of 
work being performed in our country in the field of cartography. This is a way 
of introducing ourselves and acquainting our guests with the state of Italian car-
tography, whether they are arriving from nearby or afar, from this continent or 
others, from this hemisphere or the opposite one. This presentation takes its lead 
from the five official cartographic agencies of the Italian State and goes on to 
outline the most important institutional activities in the field of processing digital 
data, including geographical data. It further considers scientific research applied 
to severe hazards, the use of historical cartography for practical purposes, uni-
versity geo-cartographic laboratories, educational activities and remote sensing. 

This report was conceived at a meeting held on 4 December 2019 in Salerno 
for this specific purpose. That meeting took place immediately after the confer-
ence in Tokyo and was attended by all the major cartographic producers of our 
country, both public and private, some of whom have recorded descriptions of 
their work in this report. The effects of the pandemic were already apparent in the 
wake of that event, as the routines of publishers and private cartographic produc-
ers were disrupted, while many participants were not able to build on the energy 
generated at the meeting and are forced to forgo attending the present conference 
in light of changed operational and financial circumstances.

Despite these obstacles, I feel due satisfaction for having managed to produce 
at least a synthesis of the panorama of Italian cartography. Of course our inten-
tion was different, but when the project was conceived in Salerno, the Covid-19 
outbreak had not yet occurred (or perhaps was just beginning in Wuhan). Soon, 
however, it would upset all our lives, including the organisation of the confer-
ence. In view of these objective difficulties, I am nonetheless quite pleased with 
this report and am certain that our foreign guests to whom it is addressed will 
understand the reasons for which it was conceived and the (imposed) brevity of 
the result. Each part and each section gives an account of a productive element or 
describes the current state of a particular field. The report aims to provide a very 
basic description of the framework of cartographic production and work, which 
in some cases is constantly evolving in light of new techniques and technologies. 
The aim is to present the essence of what our country has to offer the field in 
terms of know-how and productive capabilities.





Part One

The Production of the Official State 
Cartographic Agencies
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col. a. a. r. a. n. francesco Marino

Director
francesco.marino@aeronautica.difesa.it

Centre for Aeronautic 
Geo-topographic Information

History

Since the beginning of flight, operators have required a cartography suitable 
for the use of aeroplanes; as a result, the first maps were produced to meet this 
need. As early as 1923, a 1:250,000-scale aeronautical map was published in 
Italy, which was probably the first of its kind in the world.

It was not until 1941, however, that aeronautical cartography truly came 
into being, with the creation of the Photo-cartographic Agency of the 4th 
Division of the High Command of the Italian Air Force. This office was estab-
lished by Royal Decree no. 437 of 29 March 1943 and was recognised as an 
official State Cartographic Agency by law no. 68 of 2 February 1960. It was 
responsible for carrying out tasks in the field of photo-cartography and for 
producing and updating aeronautical maps. Following the introduction of ever 
more sophisticated weapons systems, such as the Tornado aircraft, requests for 
data and products increased, such that the Armed Forces was spurred to create 
an agency that could specifically devote its efforts to aeronautical cartographic 
production. The Centre for Aeronautical Geo-topographic Information (CIGA) 
was thus established on 15 February 1976, on a trial basis. This office was 
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first located in the Palazzo A.M., the headquarters of the Italian Air Force, and 
placed under the direct supervision of the 4th Division of the Air Force High 
Command. The following year (1977), the Centre was temporarily relocated to 
the Pratica di Mare Air Base, where it was housed in several rooms of an old 
building of the airport, known as the , or small fort, for its shape. Here were 
established two laboratories for photo-interpretation as well as three units for 
managing aeronautical information, compiling cartography and arranging the 
printing of matrices. In parallel to the Pratica di Mare agency, a second unit, 
called the Geo-topographic Information Sub-office (SDIGA), began operating 
at the historic location of the Military Geographic Institute in Florence, such 
that communication and coordination with that Institute could be guaranteed.

During those first years, the foundations for the Centre’s future develop-
ment were laid. For example, an important programme was begun to devel-
op the Air Force’s aerial photography capabilities with the purchase of new 
aeroplanes (P166 DL3 - APH), which were assigned to the 303rd Autonomous 
Flight Group of Guidonia, today the 71st Flight Group of the 14th Squadron of 
Pratica di Mare. Developing this programme was of great importance for CIGA, 
as it guaranteed the supply of a significant quantity of geo-topographic data 
(in this case aerial photos) necessary for the advancement of the international 
programme Digital Land Mass System (DLMS). This initiative involved the 
cartographic agencies of ten NATO countries (with CIGA representing Italy) 
in the creation of a database for radar simulation and prediction, which are 
necessary for developing aircraft such as the Tornado. One of the needs that 
immediately became evident in the Air Force’s new cartographic context was 
a suitable physical location. For this reason, on 14 October 1980 construction 
work was officially begun on the new headquarters at the Pratica di Mare Air 
Base, in the presence of Deputy Chief  Ferri of the Air Force High Command. 
Nearly four years later, on 30 August 1984, the new headquarters was inaugu-
rated and the connection between the new Centre and the staff of the Florence 
sub-office was reconfirmed.

In later years, the Centre acquired other operational capabilities. In par-
ticular, in the wake of the reorganisation of the Armed Forces in 2006, which 
saw the closing of the Air Space Brigade, CIGA became responsible for the 
Air Space Service and Flight Procedures (SSAP) as well as the Aeronautical 
Information Service (SIA).

The pressing needs of current operative scenarios require the availability 
of more timely, relevant and accurate geospatial information and ISR ca-
pabilities. In the context of NATO requirements, geospatial information (GI) 
has become essential for planning, evaluating and conducting procedures for 
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operations from the outset, insofar as it provides a quantitative and qualita-
tive description of the environment in which units are called upon to operate.

These developments triggered the establishment of the Operative Image 
Analysis Group (GrAIO) within the Centre in 2012. The group is responsi-
ble for operative analysis and procedure management for the Processing, 
Exploitation and Dissemination (PED) of images acquired from sensors used by 
the Armed Forces for the ends of Intelligence, Surveillance, Target Acquisition 
& Reconnaissance (ISTAR).

The Centre’s mission is to ‘ensure support for aerial operations by means 
of the production, processing and dissemination of geo-topographic and aero-
nautical information and of image data transmitted from recognition, surveil-
lance and target acquisition sensors of the Armed Forces, while simultane-
ously promoting the technical-scientific and technical-operative development 
of the field’.

AeronAuticAl cArtogrApHy

en-route (enr) cHArt series, 1:1,350,000 scAle

TYPE: Chart created by CIGA on a 1:1,350,000 scale on two sheets, Standard 
ATS Route Network (below FL305) and Free Route Airspace (above FL305); 
North and South printed back to front.

PURPOSES: Provide flight crews with navigation information along Air 
Traffic Service (ATS) routes in compliance with air traffic procedures, as re-
quired by ICAO standards and recommendations.

CHARACTERISTICS: Most important coastlines, bodies of water and other 
waterways are indicated. Airports are represented by conventional symbols. 
Information is provided relative to FIR/UIR, to FIC/ACC, TMA and CTR sec-
tors, and to regulated, danger and prohibited zones, airways, radio assistance 
and isogonic lines. The legend lists controlled airspace frequencies, activation 
times of the regulated zones present on the chart, and waypoint coordinates.

SIZE: 98 cm x 57 cm.
SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Lambert conformal conic. Standard parallels: 37°20’- 46°40’.
GRID: Geographic. 
UPDATING: Every four months.
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Figure 1 - ENR Series

low Flying cHArt itAly series (lFc-itA), 1:500,000 scAle

TYPE: Chart created by CIGA. Made up of seven sheets covering national 
territory.

PURPOSE: Provide support for air tactical operations at low and very low 
altitudes.

CHARACTERISTICS: Altimetry and bathymetry expressed in feet with indi-
cations of maximum elevation figures of natural or artificial obstacles (MEF). 
Curved orography, isometric colouring and shading. Shows national boundaries. 
Significant inhabited areas represented by their perimeters. Road network classi-
fied according to importance. Airports indicated by runway diagrams when these 
are paved and at least 3000 feet in length. Chart shows controlled airspaces and 
inferior airspaces (FIR, TMA, CTR, ATZ, regulated zones and airways), radio as-
sistance, VFR navigation information within TMA and BBQ navigation informa-
tion, vertical and linear obstacles greater than 200 feet (61 metres) in height, main 
power lines and isogonic lines.

SIZE: 98 cm x 68 cm
SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Lambert conformal conic; standard parallels: 38° and 46°.
GRID: Geographic and UTM.
UPDATING: Aeronautical Information: yearly.
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Figure 2- LFC-ITA Series

oAci-cAi series, AeronAuticAl cHArt oF itAly-oAci, 
1:500,000 scAle

TYPE: Chart created by CIGA. Made up of ten sheets covering national territory.
PURPOSE: To satisfy Visual Flight Rules, in application of ICAO standards and 

recommendations.
CHARACTERISTICS: Altimetry expressed in feet. Orography represented by iso-

metric shades. Shows national boundaries. Significant inhabited areas represented 
by their perimeters. Road network classified according to importance. Airports 
indicated by conventional symbols. Chart shows controlled airspaces (FIR, TMA, 
CTR, ATZ, regulated zones and airways), VFR navigation information, radio as-
sistance and vertical obstacles to air navigation greater than 61 metres in height 
and linear obstacles greater than 45 metres in height, main power lines and iso-
gonic lines.

SIZES: These vary in longitude for each latitude range, per 2°45’ of latitude. No 
margins on north and east sides of sheets, where printed area extends by circa 2 
cm beyond squaring.

SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Lambert conformal conic.
GRID: Geographic.
UPDATING: Geographical Base: every two years; Aeronautical Information: 

yearly.
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Figure 3 - OACI-CAI SERIES

1501 series – Air Joint operAtions grApHic (Jog) – Air, 
1:250,000 scAle

TYPE: World chart created by various international cartographic agencies. Two 
versions are produced for the national territory: GROUND by IGMI and AIR by 
CIGA, each consisting of 39 sheets.

PURPOSE: The 1501 AIR series supports international tactical and joint air 
force operations.

CHARACTERISTICS: Altimetry and bathymetry expressed in feet with indications 
of maximum elevation figures of natural or artificial obstacles (MEF). Curved orog-
raphy, isometric colouring and shading. Shows national and regional boundaries. 
Road network classified according to importance and type of roadbed. Airports 
indicated by runway diagrams. Chart shows radio assistance and vertical obstacles 
to air navigation greater than 200 feet (61 metres) in height and linear obstacles 
greater than 148 feet (45 metres) in height, main power lines and isogonic lines.

SIZES: 2° (north of 40°N) or 1°30’ (south of 40°N) in longitude per 1° of lati-
tude. No margins on north and east sides of sheets, where printed area extends by 
circa 2 cm beyond squaring.

SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Universal Transverse Mercator (UTM).
GRIDS: UTM geographic and kilometric.
UPDATING: Aeronautical Information: every three years.
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Figure 4. 1501 JOG-AIR Series

Airport obstAcle cHArt. scAle: 1:15,000 And verticAl 1:5,000 For 
type ‘A’; 1:20,000 For type ‘b’

TYPE: Thematic chart, monochrome, produced according to ICAO international 
specifications. Planimetric chart (Type ‘B’) or plano-altimetric (Type ‘A’) which 
indicate obstacles in spaces surrounding airports of a represented rectangular area 
of circa 6 x 9 km.

PURPOSES: The Airport Obstacle Chart provides a training instrument for de-
fining take-off and landing procedures and circling airports using Instrument 
Flight Rules.

CHARACTERISTICS: Two types are produced:

• Type A indicates runway planimetry and relative take-off and landing lanes 
as well as vertical section of runway axis with vertical obstacles included 
in planimetry;

• Type B shows a planimetric study of the entire airport area, extending circa 
9 x 6 km around the point of reference of the airport.

Horizontal and vertical accuracy to 0.5 m. Altimetry expressed in metres with 
indications of maximum elevation figures of obstacles interfering with limiting 
surfaces (approach surface, ascent surface upon take-off, transition surface, inner 
horizontal surface, conical surface and outer horizontal surface). Obstacles divid-
ed into three categories: buildings, trees and vertical elements (trellises, chimneys, 
bell towers, etc.). Airport Obstacle Charts show significant radio aids both within 
and outside airport structures. Curved  orography, indication of hydrographic 
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elements. Significant inhabited areas represented by their names and perimeters. 
Indication of road network classified according to size, representation of rail net-
work and power lines near airports. In addition, data are shown relative to the 
north magnetic pole, magnetic variation and annual magnetic variation. On Type 
‘A’ chart, distances of runways considered fundamental are also given.

SIZES: ‘B’ Obstacle Charts do not have definite sizes; nonetheless, they gener-
ally represent an area of maximum 10’ in longitude and 10’ in latitude.

SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Universal Transverse Mercator (UTM).
GRID: Geographic.
UPDATING: Periodically, according to need.

visuAl ApproAcH cHArt (vAc), 1:250,000 scAle

TYPE: Aeronautical chart on 1:250,000 scale, as required by ICAO norms for all 
military airports used for civil air traffic.

PURPOSE: Provides flight crews with information that allows for passing from 
navigation phase to runway approach phase when landing is intended with VFR.

CHARACTERISTICS: For the area around the destination airport, chart indicates 
main orographic and artificial elements, aeronautical information necessary for 
Visual Flight Rules, flight obstacles and power lines. Altimetry expressed in feet.

SIZE: 98 cm x 68 cm
SQUARING: Geographic, based on prime meridian.
DATUM: Ellipsoid and WGS 84 orientation.
PROJECTION: Lambert conformal conic; standard parallels: 38° and 46°.
GRID: Geographic and UTM.
UPDATING: When necessary, based on AIRAC cycles.
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The present report is taken directly from official sources of the Italian Revenue Agency 
to the end of providing a brief overview of operations concerning the cadastre. The do-
cuments reproduced here are from: The Italian Cadastral System. Edition 2020, pp. 2-9. 
https://www.agenziaentrate.gov.it/portale/documents/180690/1185444/the+italian+c
adestral+system+2018_The+Italian+Cadastral+System+2018.pdf

Central Direction for Cadastral 
and Cartographic Services and 
Real Property Information of the 
Ministry of Finance

bAckground inFormAtion

The Italian cadastre, an inventory of the real property present throughout the national 
territory, was implemented through the subsequent establishment of two distinct sub-
systems: the first – called Catasto Terreni (Land Cadastre) – comprising the list of all ru-
ral properties and unbuilt land plots, the second – called Catasto Edilizio Urbano (Urban 
Building Cadastre) – including buildings for civil, industrial and commercial use.

The “establishment” of the Land Cadastre, provided by Law n. 3682 of 1 March 
1886, was completed in 1956. The regulation for the “maintenance” of the Land 
Cadastre was approved with Royal Decree n. 2153 of 8 December 1938.

The Land Cadastre is geometrically configured in parcels, as it includes informa-
tion on both the geometric nature (topography – shape and consistency) and on the 
technical and economic features (technical-physical characteristics and incomes) of 
the minimum inventory item represented on the map, the “cadastral parcel”.

The “establishment” of the Urban Building Cadastre, which followed the Land 
Cadastre, was provided by Law n. 1249 of 11 August 1939, approving the Royal 
Decree Law n. 652 of 13 April 1939, subsequently amended by Legislative Decree n. 
514 of 8 April 1948.
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The relative implementing regulation was later approved with Presidential 
Decree n. 1142 of 1 December 1949. The Urban Building Cadastre went into the 
“maintenance” phase on the 1 st of January 1962 with homogeneous regulations 
throughout the Italian State1.

The Catasto dei Fabbricati (Cadastre of Buildings), established by Decree-Law 
n. 557 of 30 December 1993, passed with amendments into Law n. 133 of 26
February 1994, is an evolution of the Urban Building Cadastre; it concerns all
the buildings, both urban and rural. Nowadays, the Cadastre of Buildings doesn’t
still replace the Urban Building Cadastre, but completes it and extends its scope.

The founding objectives of cadastre are to survey and register real properties, 
track their changes and prepare the ground for a fair taxation.

The management of cadastral databases and the provision of related services 
were entrusted to Agenzia del Territorio, established by Legislative Decree n. 300 
of 30 July 1999, which reformed the Finance Administration, transferring to the 
new Agency the duties previously charged to Dipartimento del Territorio of the 
Ministry of Finance.

As from the 1st December 2012, Agenzia del Territorio was incorporated in 
Agenzia delle Entrate (the Agenzia delle Entrate) according to art. 23-quater, 
paragraph 1, of Decree Law n. 95 of 6 July 2012, passed, with amendments, into 
law by art. 1, paragraph 1, of Law n. 135 of 7 August 2012.

A decree of the Minister of Economy and Finance dated 8 November 2012 
implemented the related transfer of functions, equipment, human and financial 
resources, with effect from the 1st December 2012.

tHe contents oF tHe cAdAstrAl inFormAtion system

The cadastral information system comprises four archives which are different in 
nature (alphanumerical or graphic), but closely inter-correlated:

• the cartographic archive;
• the Land Cadastre archive (alphanumerical);
• the Urban Building Cadastre archive (alphanumerical);
• the real estate urban units plans archive.

The system also includes the following new archives:

• the archive of buildings (currently being implemented);
• the national archive of urban streets and house numbers (ANNCSU).

1 With the exception of the Province of Trieste, where the Urban Building Cadastre 
went into the “maintenance” phase on the 1st January 1966.
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The basic inventory item of the Land Cadastre is the cadastral parcel, legally de-
fined as a continuous piece of land located in a single Municipal area, owned by 
one or more natural or legal persons, planted with a homogeneous type of crop 
and having a uniform degree of productivity (class).

The basic inventory item of the Urban Building Cadastre is the real estate 
urban unit, legally defined as a portion of a building (for example, a dwelling, a 
shop, an office, etc.), a whole building (for example, a hospital, a hotel, etc.), or a 
set of buildings (for example, an industrial plant), or an urban area that is inde-
pendent in terms of its functions and profit capacity.

tHe cArtogrApHic ArcHive

The cartographic archive, through the cadastral maps, defines the shape, area and 
position on the territory of the cadastral parcels.

The specific objective of the cadastral cartography is, therefore, to represent 
real properties consistently with the different rights existing on them, an aspect 
that, among all the official cartographies held by the State, can only be found on 
cadastral maps. 

Cadastral maps were normally drafted referring to municipal territories2 and 
subdivided into sheets, identified through progressive cardinal numbers.

Cadastral cartography may be defined as a “large scale” representation, as it 
was originally created mostly in a scale of 1:20003.

The Italian cartographic archive, which covers the whole national territory4 
(roughly 300,000 Km2 ), consists of about 300,000 cartographic files. 

Cadastral cartography is one of the official maps of the Italian State5 . Agenzia 
delle Entrate, as one of the Italian State Cartographic Bodies, takes part in national 
and international technical boards, such as the National Council for Territorial and 
Environmental Information, the United Nations Committee of Experts on Global 
Geospatial Information Management in Europe (UN-GGIM Europe), the Permanent 

2 In some cases, municipal territories are subdivided into census sections and the 
cadastral map is formed on the basis thereof.

3 Cadastral cartography also includes, to a lesser extent, maps in different scales 
(1:4000, 1:1000 and 1:500).

4 With the exception of the territories in which the Cadastre is managed, by delega-
tion of the State, by the Autonomous Provinces of Trento and Bolzano.

5 Law n. 68 of 2 February 1960 established the Administration of the Cadastre and 
of Technical Revenue Services (now, Agenzia delle Entrate) as one of the five cartograph-
ic bodies of the Italian State. The function is held by the Central Director for Cadastral, 
Cartographic and Land Registration Services (see Decision of the Director of Agenzia delle 
Entrate n. 36936 of 13 February 2018).
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Committee on Cadastre in the European Union (PCC) and EuroGeographics (Today 
the Cadastral Cartography is available for the whole national territory in vector 
format and in the National Reference System6 ; this allows the full interoperability 
with other geographic data bases, becoming a fundamental element in the land 
information systems of the central and local Public Administrations.

Cartographic data are managed by Agenzia delle Entrate through a single 
GIS application, called WEGIS (Web Enable Gis), for the whole national territory, 
which operates in a web environment. This application software’s functions make 
it possible to query cartographic databases, provide users (technical professionals, 
citizens) with abstracts of cadastral vector maps upon request, update cadastral 
cartography in vector format either through its digitalization functions or by sup-
plementing updating documents submitted by technical professionals.

Since 2016 the cadastral information system is integrated with new-genera-
tion high-resolution ortho-images (GSD 20 cm/pix), provided by Agea (Agency 
for disbursements in agriculture) every year for one third of the national territory.

In addition to the fiscal purposes (agricultural and real estate cadastral in-
comes are used for determining the taxable base of direct and indirect taxation), 
cartographic and cadastral information has progressively taken relevance also 
for civil and legal purposes (identification of real estate and legal value of the 
cadastral information), for the land management (civil protection, determination 
of municipal areas, fire cadastre, investigations of environmental crimes, etc.) and 
for historical aspects (reconstruction of natural and anthropic land evolution).

tHe lAnd cAdAstre ArcHive

The Land Cadastre archive registers technical-physical, juridical and economic 
data, linked to each cadastral parcel, including:

• cadastral identification (name of the Municipality, Section code, map sheet 
number, parcel number);

• place (address or name of the location area);
• type of crop for cultivated land parcels, or permitted use for parcels not 

used for agricultural production (the information is codified and refers to a 
General Table of the cadastral types of crop and permitted uses);

• class of productivity (codified information expressing different potential de-
grees of soil production levels);

• consistency (expressed in hectares, ares and centiares of surface area);

6 Decree of the Prime Minister of 10 November 2011, art. 2: “… ETRF2000” – at the 
time 2008.0 – of the European geodetic reference system ETRS89, …”
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• cadastral incomes (subdivided into landlord income7 and agrarian income)
• cadastral holder (tax code number and personal data of natural persons, 

or corporate name of legal persons, holding title to the land parcel, sup-
plemented with information on the type of right held and on the share of 
interest in it).

Additionally, each parcel is provided with identification data of the deeds that 
determined a change in the status of the holders (for example, transfer of title), 
or in the technical-physical state of the property. By tracking these changes, data 
relative to cadastral parcels are time-linked for subsequent phases. This makes it 
possible to browse them also referring to a previous time period.

As at 31 December 2019, the Land Cadastre archive comprised more than 
85.7 million cadastral parcels; out of these, approximately 60 million producing 
a cadastral income8.

The Land Cadastre archive is now completely computerized and organized into 
an Oracle database.

tHe urbAn building cAdAstre ArcHive

Analogously to the Land Cadastre, the Urban Building Cadastre archive registers 
technical-physical, juridical and economic data, linked to each real estate urban 
unit, including:

• cadastral identification (name of the Municipality, Section code, map sheet 
number, parcel number, sub-parcel number);

• address (usually referring to the official street guides provided by Municipal 
Authorities and included in the National Archive of urban streets and house 
numbers, managed by the Agency and Istat - the Italian National Institute 
of Statistics);

• typology (coded information, linked to the permitted use of the real estate 
urban unit, which refers to a general classification currently listing different 
typologies organized into 5 groups identified as letter A - residential use and 
offices, B - public use, C - commercial use and outbuildings, D - industrial and 

7 Which takes into account possible “deductions to the landlord income tariffs due to 
permanent works for protection, drainage and reclamation, and to irrigation costs”.

8 The remaining parcels concern areas containing buildings registered in the Urban 
Building Cadastre (more than 21.8 million) and other areas that are exempt from cadas-
tral income valuation (about 3.8 million). Source: DWH Agenzia delle Entrate (as at 31 
December 2019).

Da estimo catastale (circa 3,6 milioni). Fonte dati: DWH Agenzia delle Entrate (al 31 
dicembre 2019).
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special commercial uses and E - uses of community interest. In the Urban 
Building Cadastre properties that do not have the capacity of producing 
a cadastral income because of their nature (real estate portions that are 
common utility of several real estate urban units) or state of construction 
(unbuilt urban areas, units under construction, units in a state of collapse, 
etc. - organized into “fictitious” categories of the group F) are also registered;

• class of productivity (this is expressed only for the real estate urban units
registered under a typology of groups A, B and C and is coded information
outlining different levels of possible income);

• consistency (this is expressed differently according to the typology under
which the real estate urban unit is listed. For units listed under group A, it
is expressed in number of main rooms. For units listed under group B, it is
expressed in m3 , while for units listed under group C it is expressed in m2 of
net area. Consistency is not expressed for units listed under groups D and E. In
addition to the consistency data originally provided for in the founding law of
the Urban Building Cadastre, with reference to the provisions of Presidential
Decree n. 138 of 23 March 1998, for the real estate units listed under groups
A, B and C consistency of the gross area in m2 has also been determined);

• cadastral income (defined as the ordinary before-tax income that can be
potentially produced from the real estate urban unit, after having detracted
ordinary maintenance expenses and eventual losses).

The indication of the holders, of the type of right held and the share of interest 
in it, as well as the registration of changes in rights and in the state of real estate 
urban units, occur according to the very same procedures described above in rela-
tion to cadastral parcels registered in the Land Cadastre.

tHe urbAn reAl estAte stock

The real estate stock registered in the Italian cadastral archives9 as at 31 December 
2019 consists of more than 74.4 million buildings or parts of them. Out of these, 
about 64 million are registered under “ordinary” and “special” cadastral typolo-
gies, bearing indication of cadastral income (total cadastral income amounting to 
about 36.7 billion euros).

More than 6.7 million properties are “common properties unsuitable for regis-
tration” (namely properties with a shared use by several real estate units, that do 
not independently produce an income).

9 With the exception of the data concerning the territories in which the Cadastre is 
managed, by delegation of the State, by the Autonomous Provinces of Trento and Bolzano.
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More than 3.5 million properties are registered under cadastral typologies of 
group F, as real estate units that do not have the capacity of producing income 
(unbuilt urban areas, paved roofs, real estate urban units under construction or 
still lacking an assigned use, units in a state of collapse).

Categorie catastali Stock (%)

Group A (dwellings, offices, professional studios) 52,0%

Group C (commercial/artisan business, outbuildings) 40,1%

Group D (special use) 2,3%

Group E (specific use) 0,1%

Group B (public use) 0,3%

Group F (particular units – fictitious typologies 5,1%

Most part of the Italian real estate stock is registered under group A (dwellings, 
offices, professional studios - more than 52%) and under group C (commercial/
artisan business, outbuildings – about 40.1%).

69.8% of the total cadastral income (24.5 billion euros) refers to properties 
from groups A and C.

Properties of group D, though only 2.3% of the total real estate stock, produce 
a relevant part of real estate income, equal to 28.1% (about 10.3 billion euros). 
Properties under group E (specific use) account a share of the total cadastral in-
come equal to 2.1% (about 0.8 billion euros).

Figure 1 - As in the case of the Land Cadastre, also the Urban Building Cadastre archive is now 
wholly computerized and organized into an Oracle database
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With regard to the inventory of rural buildings, the legislation has undergone 
substantial changes over the years in relation to tax and cadastral profiles and, 
according to the recent regulation, supervision about the existence of the require-
ments of rurality of buildings fall under the remit of the Revenue Agency. The 
art. 13, paragraph 14 and following, of Decree Law n. 201 of 6 December 2011, 
innovated the previous rules both with the provision of adding a specific “side 
note” concerning the existence of the rurality mark10 on the cadastral records and, 
at the same time, with the obligation of declaring rural buildings to the Urban 
Building Cadastre.

As part of the activities aimed at the emersion of situations of tax avoidance 
and evasion in the real estate sector, after an extensive process of information, 
since 2016 a massive assessment campaign has been carried out with regard to 
rural buildings still listed only in the Land Cadastre with no cadastral income.

At the time of the entry into force of Law Decree n. 201/2011, the number 
of rural buildings, or portions of them, amounted to over 3.2 million real estate 
units. Since 2011, this number has progressively decreased, with an acceleration 
subsequent to the aforementioned activities of the Agency, until reaching, at the 
end of 2019, approximately 725 thousand units still undeclared to the Urban 
Building Cadastre. Of such buildings, at present, approximately 315 thousand are 
still under verification.

10 At 31 December 2019, real estate units of the Urban Building Cadastre with the 
side-note of rurality amounted to a total of 438,99, of which 318,723 are related to the 
submission of the relating “applications”. At the same date, real estate units recorded in 
category D/10 (Buildings for productive functions connected to agricultural activities) of 
the Urban Building Cadastre database were 411,135. Following the submission of appli-
cations, accompanied by the required self-declaratons provided by applicants, pursuant to 
Presidential Decree n. 445 of 2000, the Provincial Offices-Territorio of the Agency verify, 
on a sample basis, the existence of the subjective and objective requirements of rurality. 
For the check of the related requests, the Agency has started exchanges of information with 
data held by other Administrations. In particular, the exchange of information with Local 
Authorities is carried out through the “Portal for Municipalities”, an IT platform created to 
manage the exchange of data on the real estate assets related to every Municipality.
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The Geological Service of Italy is one of the departments of the Higher Institute 
for Environmental Protection and Research (ISPRA), a public research agency 
under the supervision of the Ministry for Ecological Transition  (MiTE). As per 
Law 68/1960, the Geological Services of Italy is the State cartographic agency 
for geology. Since its establishment in 1873, the Service has been responsible for 
producing geological and geo-thematic cartography, both small- and large-scale.

The series of geological cartography on a 1:100,000 scale was realised during 
the period between 1884 and 1989, a part of which was republished in a second 
edition; it covers the entire national territory. Today, this cartographic production 
is available in both print and digital versions, as well as in both raster and vector 
formats. It is the source of a database that has been standardised according to the 
rules of the European Union directive INSPIRE.

In 1988, the Service began producing the geological cartographic series on a 
1:50,000 scale (the CARG project); to date, 281 out of 652 sheets have been creat-
ed, covering roughly 44% of the national territory. Geological cartography is sup-
plemented by geo-thematic charts pertaining to geomorphology, geo-hydrological 
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hazards, hydrogeology and geophysics. 1:50,000-scale cartography is produced in 
both print and digital formats.

In addition, as part of the CARG initiative a project was developed for marine 
geological cartography for the Adriatic on a 1:250,000 scale. The purpose is to 
characterise the Italian continental shelf and the main geological structures of the 
seabeds.

All cartography produced in digital format is available on the ISPRA website 
(https://www.isprambiente.gov.it/it), which can be viewed on a dedicated carto-
graphic portal (http://portalesgi.isprambiente.it/it). To ensure viewing and sharing 
on geographic information systems, the cartography is also available through 
Web Map Services (WMS).

smAll-scAle geologicAl And geo-tHemAtic mAps 

In 2011, the Geological Service of Italy published the 5th edition of the Geological 
Map of Italy on a 1:1,000,000 scale. The map was produced from information 
from regional- and 1:100,000-scale cartography and from data generated in the 
CARG project. As a result, it presents a summary of the most recent state of geo-
logical knowledge in the country. The Geological Map of Italy was prepared for 
printing through a digital process; it is the source of a database which was pro-
cessed for use in international cartography projects, such as OneGeology Europe, 
the results of which have been incorporated into the European Geological Data 
Infrastructure (EGDI - http://www.europe-geology.eu/). 

In 2018, a plastic geological relief model of the entire national territory was 
produced on a 1:1,250,000 scale. Incorporating geological data into a relief model 
allows correlations to be identified between the geological and geomorphological 
characteristics of the territory.

Of particular interest is the relief representation of the seabed, which allows 
researchers to reconstruct the morphology of structures present in the area above 
sea level and their continuity with the continental shelf. It further permits identi-
fication of important underwater reliefs, present above all in the Tyrrhenian area, 
and of their relationship with structural elements (Figure 1). 

Production of small-scale geological maps is a preparatory stage for the reali-
sation of large-scale cartography. Small-scale maps also illustrate the state of the 
country’s geological knowledge.
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Figure 1 - Detail of plastic model ‘Italy – geology in relief’ on 1:1,250,000 scale, created in 2018

geologicAl mAp oF itAly on 1:100,000 scAle

The Geological Map of Italy on a 1:100,000 scale was begun in 1884 and complet-
ed in 1989 with the production of 277 sheets, 132 of which appeared in a second 
edition. In 2004, the map was transformed into vector format, while a dedicated 
database was developed. In 2021, the database covering the national territory was 
created on the basis of the guidelines and data specifications of the INSPIRE di-
rective (https://inspire.ec.europa.eu/), which provides the infrastructure for spatial 
data in support of European Union environmental policies (Figure 2). The dataset 
has been codified in Geography Markup Language (GML), which allows data to 
be downloaded through metadata files contained in the catalogue of the portal of 
the Geological Service of Italy and the National Catalog for Spatial Data (RNDT). 
In addition, an Atom file has been produced which contains a GeoPackage data-
set, allowing users to download more quickly. All of the work was carried out in 
the national context of open data to allow for distribution under the CC BY 4.0 
license.
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Figure 2 - GIS representation of the Geological Map of Italy on 1:100,000 scale, standardised 
according to INSPIRE indications and organised in accordance with the LithologyValue1 parameter

geologicAl mAp oF itAly on 1:50,000 scAle

The production of the Geological Map on a 1:50,000 scale (CARG project) be-
gan on a trial basis in 1977. Following the production of several sheets by the 
Geological Service of Italy, the initiative was recognised as a national project 
in 1988. To date, 281 sheets have been produced of a total of 652, through the 
collaboration of the Geological Service, the Regions and Autonomous Provinces, 
national universities and the National Research Council (CNR). The Geological 
Service of Italy is responsible for coordinating the project and carries out guid-
ance and control operations. In addition to the measurement of lands above sea 
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level, data is collected on those below sea level on the coastal map sheets, which 
is of fundamental importance for protecting coastlines.

Each geological sheet is supported by an explanatory note which collects in-
formation pertaining to the stratigraphy, structure, hydrogeology and geology of 
the area in question (Figure 3).

Other aspects of the CARG project include drafting and updating guidelines 
for measurement, cartographic representation and the computerisation of both 
geological and geo-thematic sheets.

All geological data are entered into the project database, allowing for the 
storage, management and processing of a great quantity of digital data and the 
possibility of updating the geological maps in real time.

Figure 3 - Geological sheet 280 Fossombrone, from the Geological Map of Italy on 1:50,000 
scale, published in 2016

geo-tHemAtic mAp on 1:50,000 scAle

In parallel with geological cartography, experiments in geo-thematic cartography 
are also conducted. These regard the fields of geomorphology, geo-hydrological 
hazards, hydrogeology and geophysics.
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geomorpHologicAl mAps

Geomorphological maps show forms of relief accumulation and erosion, 
indicating morphographic and morphometric characteristics and identifying 
chronological sequence, in particular distinguishing between active and inac-
tive forms. Knowledge of a territory’s morphology is of fundamental importance 
for management and planning purposes, both in urban and uninhabited areas.

To date, eight sheets dedicated to geomorphological themes have been pro-
duced, beginning with the experiments conducted during the 1990s and includ-
ing the most recent sheets realised in particular settings: sheets 624 Mount Etna 
and 328 Elba.

HydrogeologicAl mAps

Three maps on a 1:50,000 scale have been produced on this theme, all of 
them as experiments conducted in the 1990s.

The 1:50,000-scale hydrogeological map realised in the context of Sheet 348 
Antrodoco has been included in the series entitled Memorie Descrittive della 
Carta Geologica d’Italia. The area under examination regards a section of the 
carbonate Apennine chain, which boasts a wealth of high-quality subterranean 
water. This project therefore represents an important study model, such as for 
the preservation of drinking water. 

Of particular importance for its potential applications is the Hydrogeological 
Map of Rome (Figure 4), realised on a 1:50,000 scale, the fruit of collabora-
tion between the Geological Service of Italy – ISPRA, INGV, the Municipality 
of Rome, Roma Tre University, CNR – IGAG, and the Sapienza University of 
Rome – CERI.
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Figure 4 - Hydrogeological Map of Rome, 1:50,000 scale, produced in 2015

geoHydrologicAl HAzArd mAps

Among the topics treated within the CARG project, we should mention 
that pertaining to geohydrological hazards. This theme was developed through 
maps of floods, which were produced, for example, in the wake of the 1994 
flood in the Region of Piedmont. In addition, maps of mountain slope stability 
have been produced. These were realised as experiments in the 1970s and re-
gard the areas of the Dolomites and the regions of Piedmont, Tuscany, Umbria 
and Molise.

geopHysicAl mAps

Data from measurements of gravimetric anomalies have been carried over 
to simplified geological bases, which include main structural elements, to the 
end of identifying correlations between these gravimetric anomalies and geo-
logical structures. To date, three 1:50,000-scale gravimetric-structural maps 
have been produced for the area surrounding Rome and the north-central 
Apennines. 
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GeoloGiCal map of italian seas on 1:250,000 sCale

This represents a further aspect of the CARG project, aiming to develop geological 
knowledge of the deep geological structures of the seabeds of the Italian conti-
nental shelf. Conducted in collaboration with the Institute of Marine Geology of 
the Bologna office of CNR – ISMAR, this research resulted in the production of six 
1:250,000-scale geological sheets for the Adriatic region.

GeoloGiCal maps on Different sCales

In recent years, the Geological Service of Italy has produced several geological 
and thematic maps dedicated to the geological characterisation of national park 
territories.

The Geological Map of the Cilento, Vallo di Diano and Alburni National Park was 
produced in 2013 on a 1:110,000 scale. The map was the result of collabora-
tion between the Park Agency, which forms part of the UNESCO’s European and 
Global Geopark Network, and the Geological Service of Italy.

The map provides an overview of the park’s geology to the end of enhancing, 
safeguarding and promoting the geological heritage, in addition to raising aware-
ness about environmental issues. It was produced by processing data from the 
1:50,000-scale geological map, which was supplemented with important geomor-
phological and hydrogeological elements. Of particular interest is the extension of 
the cartography to include the marine area facing the natural park.

Geological Map of the Monti Simbruini Regional Natural Park. This map was 
produced in 2019 on a 1:35,000 scale by reprocessing the original data avail-
able from 1:50,000-scale cartography and adding original measurements for 
an area that had not yet been surveyed. The aim of this map is to dissemi-
nate geological knowledge of the park’s territory, highlighting the presence of 
particular sites of geological and geomorphological interest; these are easily 
reached, thanks to QR codes which indicate the coordinates of their locations. 
The reprocessing of geological data from official cartography represents the 
most interesting example of using basic geological information for developing 
specific themes.

 
The Geological Map of the Maiella, produced in 2021 on a 1:25,000 scale, was 
realised on the basis of original data acquired in the period between 1986 and 
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2007 by an inter-university work group sponsored by AGIP within the Task Force 
Majella research project.

These maps are the result of specific forms of data processing. One of the pur-
poses behind their production is to support and facilitate management operations 
on the part of agencies responsible for these territories.

Figure 5 - Geological Map of the Monti Simbruini Regional Natural Park, published in 2019
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Established in Genoa in 1872, the Institute is a State cartographic agency 
which contributes to the safety of military, mercantile and recreational navi-
gation. Responsible for mapping over 7,800 km of coastline and 550,00 km2 of 
sea, it guarantees the production and updating of official nautical documenta-
tion: 370 traditional nautical charts, 264 electronic charts, 13 nautical chart 
kits for recreational boating, 8 pilot books for Italian seas, lists of lights and 
port lighting, navigation radio services, tide charts, nautical ephemerides and 
many other publications.

The Institute is headquartered in Genoa, in the historic Forte San Giorgio, 
where roughly 220 military and civil employees operate. To conduct research 
necessary for producing and updating the charts and publications, the Institute 
makes use of three hydro-oceanographic ships – the Magnaghi, the Galatea 
and the Aretusa – and two manned NATO research ships – the Leonardo and 
the Alliance – sailing under the flag of the Italian Navy. The ships are equipped 
with state-of-the-art instrumentation, such as single- and multi-beam echo 
sounders to collect bathymetric data and map the seabed, side-scan sonar, 
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and remote operated vehicles to identify submerged obstacles. Aerial tele-
surveying systems are also employed by means of air-transported laser sys-
tems and drones, which allow for the simultaneous mapping of the sea and the 
coast. The Institute collaborates with various Italian universities to offer sev-
eral training programmes, including a level-2 Master’s degree in Hydrography 
and Oceanography in collaboration with the University di Genoa, which is 
recognised by the International Board for Standard of Competence of the FIG-
ICA-IHO and required for becoming a category ‘A’ hydrographic surveyor. It 
further offers a specialisation course in category ‘B’ hydrography, which is 
held at the Institute.

The Naval Hydrographic Institute represents Italy in the International 
Hydrographic Organization (IHO). It takes part in numerous international work 
groups and cooperates in developing the hydrographic capabilities of many 
countries, both in the Mediterranean area and in other regions of the world. 
Since 2017, the Institute has coordinated High North, the long-standing re-
search programme in the Arctic, in collaboration with important national and 
international research agencies. In this context, it collects geophysical ma-
rine data from the atmosphere, water masses, the seabed and layers beneath 
the seabed, which it shares with the international scientific and hydrographic 
community.

The Institute operates in the Antarctic as well, in the context of the National 
Research Programme in the Antarctic (PNRA). Here it has produced and main-
tains three nautical charts for the area of the Terra Nova Bay, where the Italian 
base is located.

To meet the needs of recreational boating, which has grown tremendously 
over the last few years (there are in fact nearly 600,000 registered boats in 
Italy today), the Institute has recently launched the Magnaghi project, which 
in the spirit of its founder retraces the routes that the first director of the 
Institute travelled to map the Italian seas a century and a half ago. As a result, 
the new line of high-density electronic cartography will take its place along-
side the Institute’s regular production, which is normally created for the use 
of mercantile ships.

trAditionAl nAuticAl cHArts (240)

Traditional nautical charts are large, paper documents produced in accord-
ance with the requirements of SOLAS norm 74/78. The term ‘full sheet’ and its 
derivatives ‘double sheet’ and ‘half sheet’ traditionally indicate the formats of 
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nautical charts, with ‘full sheet’ referring to the size that could be fit into the 
drawers of the chart table on ships without needing to fold the chart; a ‘full 
sheet’ indeed covered the entire surface of the chart table.

Based on definitions adopted on an international level, nautical charts 
published by the Institute are differentiated as: new charts, new editions, new 
technical editions, reprints and circulations. 

Nautical charts are commonly subdivided according to their scales. Scale 
varies according to the purpose of the chart, the characteristics of the rep-
resented area and the quantity of information that must be reproduced. 
Navigators should always use nautical charts in accordance with their aims: 
for example, they will use larger-scale charts for navigating coastlines and 
approaching ports.

Some charts produced by the Institute are distributed abroad and may be 
reproduced by other hydrographic institutes. Such charts are identified by the 
letters INT followed by their national numbers. The INT prefix indicates that 
the chart forms part of a worldwide protocol adopted internationally by coun-
tries which participate in the IHO.

electronic nAvigAtionAl cHArts (262)

Electronic Navigational Charts (ENCs) are the equivalent digital versions of 
official traditional charts. ENCs make up a digital database whose content, 
structure and format are standardised and interactive. For ENCs to attain legal 
recognition and be used in place of traditional nautical charts, an Electronic 
Chart Display and Information System (ECDIS) must be present on board ships 
and boats, as required by SOLAS norm 74/78.

When viewed on an ECDIS, the electronic chart much resembles a tradi-
tional one, although it contains all information relative to each single element 
and allows navigators to view the descriptive and spatial characteristics of 
the represented objects. In addition to information strictly necessary for safe 
navigation, which traditional nautical charts also contain, ENCs allow naviga-
tors to access information that is normally available in other nautical publica-
tions, such as pilot books, lists of lights and fog signals, and navigation radio 
services.

The extension of ENCs does not always correspond to that of corresponding 
traditional paper charts, in that data overlapping occurs only between ENCs 
with different navigational aims. In addition, the scales of ENCs may vary with 
respect to corresponding paper charts.
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nAuticAl cHArt kits (277)

Nautical Chart Kits (CNIKs) are nautical charts used only on board smaller 
boats, such as those used for recreational purposes. Their multi-colour design 
allows for easy consultation on the part of recreational boaters. They are usu-
ally printed two-sided on special nautical paper resistant to atmospheric ele-
ments and water, in a format that can be readily used on small chart tables.

These nautical charts are sold in kits covering certain specific areas. Each 
kit includes a different number of charts, depending on the section of repre-
sented coastline. The various kits and the geographic extension that each cov-
ers is viewable in map form in the dedicated section of the General Catalogue 
of Charts and Nautical Publications. 

The numbering of the Nautical Chart Kits begins with the number 7000 and 
follows a geographical sequence.

nAuticAl publicAtions

Official nautical publications are documents which contain information per-
taining to the security of maritime navigation which because of its nature (de-
scriptive, presented in tabular form, etc.) cannot be shown on nautical charts. 
These publications should be used in conjunction with navigational charts.

All official nautical publications are produced and provided to navigators 
in two formats, traditional paper or electronic.

Official nautical publications include:

• General Catalogue of Charts and Nautical Publications
• Pilot books
• Navigation radio services
• Nautical ephemerides
• Tide charts
• Nautical tables
• Safety information booklets for navigators
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Figure 1 - Italian Hydrographic Institute, Genoa, Passo dell’osservatorio, 4
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Figure 2 - Ports of Molfetta and Monopoli
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Figure 3 - Rada and Port of Augusta.
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Figure 4 - Coast of Cagliari.
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Figure 5 - Anchorages between La Maddalena and the north coast of Sardinia
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Italian Military Geographic 
Institute

generAl

The origins of the Italian Military Geographic Institute (IGM) can be traced 
to the cartographic agencies of the states that preceded the unification of 
Italy.

The Institute’s history began in 1861, at the time of Italian unification, 
under the name of Technical Office of the Army General Staff, located in 
Turin. When Florence became the capital in 1865, the office was transferred 
there, later becoming the Military Topographical Institute. In 1882, it ac-
quired its current name of Military Geographic Institute.

Today the Institute is under the aegis of the Capital Military Command in 
Rome. Its purpose is to meet the country’s military and civil needs in the field 
of geomatics. Since 1 October 2014, it has carried out the functions of the 
disbanded Army Military Command of the Region of Tuscany.

In particular, the Institute is a State cartographic agency. As per Law no. 
68 of 2 February 1960, it constitutes an operative, technical, scientific, pro-
ductive, educational, cultural, archival and commercial pole in the field of 
geospatial information, as understood in all its components:
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• geodesy
• tele-surveying
• photogrammetry
• cartography
• geographical information systems

operAtive pole

The Institute has the mission of providing geospatial support for the State’s 
civil and military needs. In particular, with regard to geospatial support that 
it must guarantee to the Armed Forces, it performs the following tasks:

• geospatial support to forces on assignment (and/or conducting manoeu-
vres) by means of the deployment of Geographical Tactical Print (GTP)
units;

• deployment of units to provide geospatial support to forces on high
alert;

• organisation, maintenance and management of materials relative to ge-
ospatial information, data and products, in both traditional and digital
formats;

• creation of geospatial databases and production of cartography on dif-
ferent scales for international areas of military interest;

• support to agencies, commands and units of the Armed Forces and
Defence Administration for training and operational needs on the na-
tional territory;

• participation in projects of NATO, the United Nations and the European
Union regarding collaboration and standardisation, and in national and
international technical meetings in the geospatial field;

• archiving and distributing foreign cartography;
• management of archive for NATO standardisation documentation of

interest;
• updating, publication and verification of the availability and obtain-

ability of geospatial information in areas of particular interest, as de-
fined by the Armed Forces and the High Command, by means of the
production of catalogues.
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tecHnicAl, scientiFic And productive pole

The Geographical Information Department is responsible for performing the 
following tasks:

• creating, updating, managing and maintaining national geodetic net-
works through land surveying and measurement processing;

• maintaining, measuring and materialising national borders by means
of periodic on-site geo-topographical operations, in respect of current
international bilateral agreements, and participating in activities of
cross-border commissions and groups of experts created on the basis of
bilateral agreements with bordering countries;

• carrying out measures pertaining to geophysics and geodetic astronomy
necessary for the scientific verification of geodetic activities, including
collaboration with universities and research institutes;

• preserving and managing geodetic archives, databases and the geodetic
portal;

• geophysical measurements: magnetic, gravimetric and those regarding
geodetic astronomy;

• providing necessary geospatial support to the Ministry of Defence, the
Armed Forces and the Public Administration by carrying out annual mis-
sions aimed at performing geodetic operations on the national territory;

• developing and maintaining transformation parameters among the vari-
ous systems pertaining to the country;

• creating, certifying, producing and performing quality control of data-
bases and cartography for international areas of military interest;

• acquiring, deriving and integrating data for the constitution, updating
and management of geographical databases;

• producing and performing quality control of special thematic cartogra-
phy databases regarding national areas;

• contributing to the provision and certification of geospatial data for
systems of command, control and simulation;

• producing, updating and sunsetting basic official cartography of
the State (on medium- and small-scale – 1:50,000, 1:250,000 and
1:1,000.000 – and on other cartographic scales derived from these), in
agreement and in collaboration with other Public Administration agen-
cies when necessary;

• promoting and coordinating basic cartographic production on the part of
regional and local agencies and creating, updating and integrating the
databases of all public agencies operating in the geo-topographical field;
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• periodically realising aero-photogrammetric imaging of the na-
tional territory, in agreement and in collaboration with other Public 
Administration agencies when necessary;

• study, research, experimentation and scientific information, in collabo-
ration with national universities, other national informational services 
and national and international scientific bodies; coordinating and final-
ising scientific research of specific interest within the field.

educAtionAl pole

The Institute is involved in disseminating its knowledge of geography and 
other fields, through initiatives to:

• offer training, qualification and refresher courses to military and civil 
personnel of the Ministry of Defence and the Public Administration with 
specific instruction in the geospatial field;

• collaborate with national universities, other national informational ser-
vices and national scientific bodies to carry out specialised educational 
activities.

ArcHivAl And culturAl pole

The Institute is active in these fields through:

• the Historical Museum of Italian Cartography, which includes the Attilio 
Mori Library and the Museum of Instruments;

• cartographic, photogrammetric and geodetic archives;
• publication of the journal L’Universo and of volumes of a technical, 

cultural, normative and historical-cartographic nature.

commerciAl pole

The Institute’s commercial pole organises the sale of all its institutional, his-
torical and current products through its website, the chain of authorised ven-
dors and its own shop near the Fortezza da Basso in Florence.

Sales and exchanges of its goods and services contribute to financing the 
Institute; these derive from: 
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• the diffusion and marketing of cartographic, photogrammetric, geo-
detic and similar products, for which the Institute makes use of pub-
lic commerce channels as well as its online shop to guarantee a wide 
distribution;

• execution of contracted services for public agencies or private compa-
nies when related to activities of public interest or of particular scien-
tific relevance, within the limits of the availability of personnel in light 
of the priority of institutional obligations;

• upon request, consulting services to agencies of the Public Administration 
and other public and private entities;

• control, calibration and compliance verification of geodetic instrumen-
tation for third parties;

• realisation of high-precision measurements for the stability control of 
historic buildings of particular importance and for monitoring crustal 
or surface movement in situations of national importance or environ-
mental risk.

Figure 1 - Logo of the Military 
Geographical Institute
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Figure 2 - Distribution diagram of the permanent stations which form part of the National Dynamic 
Network, with identification of IGS reference stations, EPN and RDN stations, and RDN stations
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Figure 3 - Physical and political map of Italy, scale 1:1,250,000
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Figure 4 - Physical and political map of the Region of Tuscany, scale 1:350,000
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Figure 5 - Topographical map of Italy, scale 1:25,000, from the National Summary Database 
(DBSN) - Cassano d’Adda.

Figure 6 - Topographic map of Italy, detail of sheet of Alessandria
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Agency for Digital Italy.
The activities for Geographic 
Information

introduction

In Italy specific provisions on spatial data, namely establishing the national cata-
logue and the process for the definition of technical specifications, had been en-
compassed in a national law known as “Code for Digital Administration”1 (CAD), 
two years before the adoption of the INSPIRE Directive2 in 2007.

This has been the path traveled with the actions carried out by the Agency for 
Digital Italy (AgID), where INSPIRE has represented the guiding and regulatory 
framework for spatial data which both policy and technical documents (such as 
the Three-Year Plan for ICT in Public Administration3 or the guidelines for spe-
cific issues) deeply anchored onto.

With the aim, on one hand, to improve the discoverability and the accessibility 
of the public information resources, including spatial data, by ensuring and facili-
tating their access and use to an ever wider and diversified audience, and, on the 

1 Legislative Decree no. 7 March 2005 n. 82 (see https://docs.italia.it/italia/piano-
triennale-ict/codice-amministrazione-digitale-docs/it/v2017-12-13/index.html)

2 https://inspire.ec.europa.eu/
3 https://pianotriennale-ict.italia.it/
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other side, to support public administrations, spatial data and services providers, 
to foster and improve the process of definition, availability and interoperability 
of these resources, needed to enable what described above.

Activities

Art. 59 and art. 71 of the CAD have established the procedure for the definition of 
the technical rules for spatial data.

Until 2010, the Committee for the technical rules on the spatial data (set up by 
the paragraph 2 of the mentioned art. 59, repealed in 2016), that AgID performed 
the role of technical secretariat of, operated in order to define and propose techni-
cal regulations (to be adopted with special measures) for the collection of spatial 
data sets, its documentation, availability, accessibility and the sharing of data 
between the central and local governments. 

In addition, the Committee was also responsible for proposing rules and costs 
for the use/reuse of spatial   data, in a coherent and harmonized manner with the 
relevant legislation and with the objectives of e- Government policies.

In the first three years of activity (from 2007 to 2010), the Committee has 
issued the  following technical specifications, still in force:

1. Use of cadastral data between the information systems of all the public 
administrations;

2. Definition of the content and procedures for setting up and updating of 
the National Catalogue for spatial data, with the simultaneous identifica-
tion and definition of the data of general interest that need to be docu-
mented in the Catalogue itself;

3. collection, documentation and sharing of digital ortho-imagery at a 
nominal scale of 1:10000, with reference to applications as mapping and 
thematic scopes;

4. Adoption of the National Geodetic Reference System, in line with the 
European reference system;

5. Collection and definition of the content of the geo-topographic Database 
(DBGT), for a consistent and structured representation of the main layers 
of geographic information.

The technical specification referred to in point (1) has been adopted by the 
Decree of the Director of the territory on November 13, 2007; those ones re-
ferred to in points (2), (3), (4) and (5) have been adopted by the decree of the 
Minister for Public Administration and innovation on November 10, 2011, in 
consultation with the Minister of the Environment, Land and Sea.
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After 2010 the Committee was no longer renewed due the repeal of the law 
provision that had established it. It can be said that its role is currently covered 
by the National Committee for the Spatial and Environmental Information4, 
established for the implementation of the INSPIRE Directive in Italy, where 
AgID is one of the members. 

AgID has further supported data interoperability by ensuring that the 
definition of new thematic data models be consistent with the national and 
European reference specifications (i.e. INSPIRE data specifications and the 
national rules on the geo-topographic database, DBGT, mentioned above) and 
by promoting the INSPIRE data and services in domains and projects beyond 
the environment, wherever possible.

This is the case of the data models defined for the information system of 
the physical infrastructures (SINFI)5, under the activities carried out for the 
national implementation of the EU Directive 2014/61/EU, and for the digital 
platform for the smart management of the public lighting under the PELL 
(Public Energy Living Lab) project6. This last project is also included in the 
ELISE7 Energy & Location Applications also to check the feasibility of a for-
mal extension of the INSPIRE data specifications on Utility and Government 
Services. Furthermore, AgID and ENEA have started a collaboration with the 
JRC (Joint Research Centre of the European Commission), through one of the 
use cases of the energy pilot project, executed within ELISE. This collabo-
ration aims at contributing to provide a European perspective of the ben-
efits of using digital platforms for the smart management of public lighting 
infrastructures.

Discoverability and accessibility of spatial data have been pursued and en-
abled mainly through the implementation and the maintenance of the National 
Catalogue for Spatial Data (Repertorio Nazionale dei Dati Territoriali – RNDT8), 
established by art. 59 of the CAD and managed by AgID.

4 http://www.pcn.minambiente.it/mattm/inspire-la-consulta-nazionale-per-linfor-
mazione-territoriale-ed-ambientale/

5 https://sinfi.it
6 https://www.pell.enea.it/
7 ELISE (European Location Interoperability Solutions for e-Government)  action of 

the ISA2 Programme of the European Commission
8 https://geodati.gov.it
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Figure 1 - Some search functions in the National Catalogue for Spatial Data (RNDT)

The Catalogue collects metadata for spatial data sets and spatial data services 
managed by the public authorities, in order to facilitate their discoverability and 
availability through the discovery service related to the implementation of the 
INSPIRE Directive (Directive 2007/2/EC).

The National Catalogue is consistent with the technical requirements defined in 
the Decree of the Italian Minister for Public Administration and with the INSPIRE 
Regulation and technical guidelines as regards metadata and interoperability of net-
work services.

The Catalogue is also declared as a database of national interest and represents 
the reference national discovery service harvested by the INSPIRE Geoportal.

The Catalogue is part of the so-called national PSI infrastructure, referring to 
the European framework of the public sector information. That infrastructure is 
composed of the following resources:

• the open data portal (dati.gov.it)9;
• the PA’s Databases catalogue;
• the catalogue for spatial data (geodati.gov.it).

In that context, the national Catalogue for spatial data has been also harvested by 
the official portal for European Data (data.europa.eu).

Several actions are implemented or being implemented linked to RNDT.
Those actions include, inter alia:

9 https://dati.gov.it
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a. support to improve the accessibility of spatial data through network services 
in the context of the similar INSPIRE action;

b. revision of national metadata guidance including requirements and recom-
mendations to cover the issues linked to open data;

c. pre-defined views of spatial open data in the national catalogue in addition 
to the usual tools for data discovery (i.e. general search functions);  

d. discoverability of spatial data through the mainstream search engines, such 
as Google Dataset Search10.

An issue addressed was the integration of the national catalog for spatial data 
(based on ISO/INSPIRE/national standards, profiles and rules) and that one of 
open data (based on DCAT-AP specification), both managed by AgID.

Figure 2 - The coordination between national and European portals (GeoDCAT-AP implementation)

The Public Administrations provide to document the information resources they 
hold in those catalogs to make them discoverable to the users. That documenta-
tion activity has produced an overlapping of the two scopes (spatial data and 
open data), precisely represented by the open spatial data. That led, for example, 
to a duplication of the descriptions in the two reference catalogs, with the risk 
that they are not aligned and / or updated, and in some cases are even conflicting, 
compromising the reliability of the information itself.

In order to overcome the duplication, the misalignment or even the lack of 
relevant information in the two catalogs, it has become necessary to provide spe-
cific rules with the definition of national guidelines and implement specific tools.

10 https://datasetsearch.research.google.com/search?query=site%3Ageodati.gov.it
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The GeoDCAT-AP implementation guidelines11 can be considered the national 
extension of the European specification (named GeoDCAT-AP_IT) in order to take 
into account the Italian extensions to INSPIRE metadata profile and to DCAT-AP. 
The document also defines some organisational rules for PAs in order to avoid the 
double burden to document the open spatial data in both catalogues (spatial data 
and open data) and to overcome the above highlighted criticalities.

When implementing those guidelines, some relevant tools are developed, i.e. 
a customized and extended API and XSLT12 with respect to those ones available 
within the the ISA programme.

Another important tool is the INSPIRE Italia Registry13, that provides a central 
access point to a number of nationally managed registers (means to assign identi-
fiers or ‘reference codes’ to items and their labels, definitions and descriptions, 
also in different languages, and consistently manage different versions of re-
sources), both in order to comply with INSPIRE requirements regarding the publi-
cation of extensions to the code lists set out in Regulation (EU) No. 1089/2010 on 
interoperability of spatial data sets and services and for identified and nationally 
defined purposes (e.g., for objects defined in the DBGT under Decree 10/11/2011). 

The Registry has been published under the coordination activities carried out 
together with the National Institute for Environmental Protection and Research 
(ISPRA) and the Ministry of Environment.

11 https://geodati.gov.it/geoportale/images/struttura/documenti/GeoDCAT-AP_IT-v1.0.pdf
12 https://geodati.gov.it/geodcat-ap_it/
13 https://registry.geodati.gov.it/registry
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Figure 3 - The INSPIRE Italia Registry
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Hazard Cartography. University 
Centre for the Prediction and 
Prevention of Major Hazards 
(C.U.G.R.I.-DICIV_UNISA) of the 
University of Salerno

introduction

The Interuniversity Consortium, called University Centre for the Prediction and 
Prevention of Major Hazards between the University of Salerno and the “Federico II” 
University of Naples”, registered Office Via Giovanni Paolo II, Campus Universitario 
di Fisciano -84084, Fisciano (SA), is a public research body with its own legal 
personality recognised by Ministerial Decree of 14 June 1994 (Gazzetta Ufficiale 
– Official Bulletin - no.242 of 15 October 1994). The C.U.G.RI. has the statutory 
purpose of providing organisational, technical and financial support to consortium 
members and institutions (public bodies and public administrations) in the field 
of forecasting and prevention of major hazards, in particular in the relevant sec-
tors of earth science and engineering, with the general aim of planning strategies, 
measures, and operational models for the transfer of scientific knowledge for hazard 
mitigation, originally in the field of soil protection, but subsequently also in the 
field of protection of natural, environmental and landscape resources and, recently, 
also in the field of health protection. In order to cope with the need to prepare such 
hazard assessment, planning and management tools, deriving from the ever more 
pressing demands in terms of soil and water protection and, more generally, in the 
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environmental sector, the C.U.G.RI. has always invested a great deal of energy into 
setting up databases of environmental, territorial and landscape parameters and 
characteristics. All this is with a view to increasingly becoming a technical-scien-
tific and institutional reference point for the local authorities that deal with these 
issues on a daily basis, also in the light of the complexity of Community, national 
and regional environmental legislation, linked to the transposition of numerous 
European directives. The databases, in any case, although of fundamental impor-
tance, would make little sense if they were not seen as a tool for the development 
of models, procedures and prototypes capable of increasing the Centre’s know-how 
and the possibility of transferring it to collaborative relationships with local au-
thorities and the economic system.

tHe geomorpHologicAl inFormAtion system 
gmis_unisA®-cugri-diciv

Among the other research activities with repercussions of an institutional nature, is 
the creation of the CUGRI-UNISA Geomorphological Information System, interna-
tionally recognised (Dramis et al, 2011 and following, see Fig. 1) as GmIS_UNISA®-
CUGRI. This has constituted one of the references for the revision and computerisa-
tion of the National Geomorphological Cartography - CARG Project - within the Joint 
Commission constituted by ISPRA, AIGeo and the National Council of Geologists and 
which, through the specific Programme Agreement with ISPR, could represent the 
scientific-institutional reference for updating planning at a national level in the field 
of geological hazards (seismic and volcanic hazards), hydrogeological hazards (land-
slides, floods and coastal erosion), fire hazards (Fig. 3) and desertification, resource 
management (water, soil, air), radioactive hazards (radon and other radionuclides), 
and infrastructural and health hazards. Currently, the conceptual, logical and physi-
cal model of the GmIS_UNISA-CUGRI is being adapted to the Content Specifications 
of the Ministerial Decree dated 10 November 2011 and its annexes, as well as to the 
Specifications of the INSPIRE Directive and ISO19100, with the translation of the 
traditional layer-based structure into object-oriented structure. In this revision phase, 
the C.U.G.RI. has implemented and translated in object-oriented terms the hierar-
chical and multiscalar Databases of the Informative Layers and Themes developed 
within the research activities of the Department of Civil Engineering of the University 
of Salerno in the hydro-geomorphological field at s national level: orographic bar-
riers (Fig. 2), Land Units, eco-regions, Inventory of Earthquake Phenomena in Italy, 
Seismic Macrozonation, Hydro-geomorphological Units, Radon-prone Areas, and 
also being extended to the national level are the assessments and mapping related 



HAZARD CARTOGRAPHY. UNIVERSITY CENTRE FOR THE PREDICTION AND PREVENTION... 67

to the Base Flow Index, already developed at a regional level, and the cartographic 
specifications for the application of hydro-morphological indices (Fig. 4), for the 
updating of Water Management and Protection Plans. 

 

tHe mAJor HAzArds obJect inFormAtion system

The whole of the C.U.G.RI.-DICIV_UNISA’s cognitive heritage, together with 
the Models of Predictive Assessment of Hazards and Resources, constitute the 
Information Services Heritage that can be made available to the institutional subjects 
to support their Sustainable Development Strategies. The C.U.G.RI. can therefore 
constitute an integrated platform with other platforms oriented to the management 
of landscape, territorial and environmental programming, planning and design, 
thus sharing the data, information and structures of multi-level and multi-topic im-
plementations of the S.I.G.RI. (Major Hazards Information System), reworked in an 
environment compatible with the Ministerial Decree of 10 November 2021 and the 
relative Content Specifications approved by the State-Regions conference, which 
is mandatory for public administrations and bodies. To this end, the C.U.G.RI. has 
integrated the Hyper-BIM Platform to the SIGRI, including also the GIM (Geological 
Infrastructure 4D Model) and the ECOIM (Ecological Informative Model), consisting 
of real-time support of the requirements of the ecological transition, and based on 
the engineering of the ecoregional approach implemented by ISTAT. The carto-
graphic production of the C.U.G.RI. is always referred to the thematic restitution of 
numerical models related to the single study or research activities. These models, 
pertaining to the institutional activities described, have always been integrated in 
a univocal management system in order to allow their reusability, integration over 
time, and updating. An information system has been set up in which, within the 
limits of the specific characteristics of scale and detail of the data, there is a congru-
ence of the same, regardless of the specific work activity. In other words, regardless 
of the nature of the specific studies underway (hydraulic hazard management rather 
than geological models or those aimed at ecological characterisation), the same ba-
sic geometric references have been reused, normally referring to the reference carto-
graphic bases at a regional scale (Technical maps at a nominal scale of 1:5000 either 
as a topographical base or organised in topographical DBs within the limits of the 
specific agreements with the bodies owning the data, i.e., Regions and Provinces). 
A significant example may be the hydrographic network which, in geometric terms, 
is realised in various sources and materialisation and which is used taking as a 
reference the CTRN data, sometimes simplified for use at a less detailed scale rather 
than updated for studies at a larger scale. The thematic data returned in the form 
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of cartographic elaborations is always understood as the product of model elabora-
tions made starting from a common basic data. The thematicization rules have been 
defined from time to time based on sector-specific regulations, where codified, or by 
introducing procedures for transforming basic numerical data into thematic data.

Figure 1 - Geomorphological model map for landslide hazard and risk  assessment– Fisciano 
University Campus Landscape (SA) - Attribute table of the focal level geomorphological objects 
and generalization to, 1:25,000 and 1:100,000 scales (modified from Dramis et al., 2011)
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Figure 2 - Hierarchical orographic entities of Europe for frontal rainfall systems

Figura 3 - Fire hazard management plan - Vesuvius National Park
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Figura 4 - Hydrological-hydraulic study Sarno River - Homogeneous hydrogeological areas 
(Permeability Classes)
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LabGeoNet, Network of Italian 
Geo-cartographic Laboratories

1. introduction

First of all, we would like to express our thanks for the invitation to present 
a contribution to this important event and congratulate the Scientific Program 
Committee and the Local Organising Committee, in particular its Chairman 
Giuseppe Scanu (University of Sassari), who organised the XXX International 
Cartography Conference in a period marked by the pandemic.

The report we are presenting addresses and updates the results of the pro-
ject to establish a network of university scientific geo-cartographic labora-
tories (LabGeoNet) already presented on several occasions, such as the meet-
ing Cartografia in Italia. Soggetti, produzioni, organizzazione, innovazione 
(Cartography in Italy. Subjects, productions, organisation, innovation) held in 
Salerno, in December 2019, as a preparation for the ICC2021.

2. tHe proJect, tHe census, And estAblisHment oF tHe network

The experience gained in recent years within the community of Italian aca-
demic geographers has shown how and to what extent research and teaching 
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of geography (M-GGR/01 and M-GGR/02) in national universities are increas-
ingly linked to the presence of laboratory facilities, which support these activities 
at every level of education (bachelor’s and master’s degrees, doctorates, etc.). 
The wide-ranging discussion resulting from numerous scientific comparisons has 
highlighted the laboratories’ function as ‘training devices’. They are structures that 
combine teaching activities with those of internships, integrate knowledge with 
skills, promote the improvement of methodologies dedicated to Cultural Heritage, 
develop Digital Humanities, produce research in theoretical and applied geog-
raphy and cartography, and carry out actions related to the Third Mission. The 
laboratories also articulate and support funding applications at various scales: 
local, national and international.

In order to reach the existing workshop structures and start the systemisation 
of their experiences, in 2018 the Italian Centre for Historical-Geographical Studies 
and the Association of Italian Geographers, with the support of the Coordination 
of Italian Geographical Sodalities1 shared a first census of the realities spread 
over the national territory. The survey had three main objectives of interest for 
the whole community:

• to initiate a process that would eventually lead to an exhaustive census of 
Italy’s scientific geocartographic laboratories;

• to formally establish the LabGeoNet;
• to reflect on innovations and disseminate good practices.

The operation, which is cognitive and preliminary to further relations and forms 
of collaboration among geographers and, in perspective, among geography and 
other disciplines2, institutions, societies and the market, has achieved interesting 
results. 

Many structures, expressly called “laboratories” or with a different denomi-
nation, which support the research and teaching activities of geography teach-
ers, have voluntarily responded to the questionnaire administered through an 
articulated online form. The data collected made it possible to create a number 
of useful working and communication tools, including the Portale della rete dei 
laboratori geografici scientifici italiani - Portal of the network of Italian scientific 
geographic laboratories (www.labgeonet.it), where each member structure has its 

1 SoGeI brings together the most important Italian associations and scientific so-
cieties in the field of geography, which are: the Association of Italian Geographers 
(AGeI), the Italian Association of Cartography (AIC), the Italian Association of Geography 
Teachers (AIIG); the Italian Centre for Historical-Geographical Studies (CISGE), the Italian 
Geographical Society (SGI) and the Society for Geographical Studies (SSG).

2 Attention to the world of physical geography, with exchanges and meetings.
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own page3 on which to upload its logo and a very brief presentation, with a link 
to its own site or institutional space if available.

The other important scientific result achieved was the elaboration of an initial 
quantitative and qualitative analysis of the situation, ranging from mere numeri-
cal data such as the list of teachers, technical personnel4, young people in training 
(with and without contracts) who worked or permanently attended those facilities, 
to the number of machines (and their types5) and software present in the labo-
ratories6. Information was also collected on the main research carried out and in 
progress, on scientific projects launched and completed, whether funded or not, 
on the most popular topics and on the theoretical and practical applications of the 
studies themselves. Lastly, information was collected on the websites set up for 
this purpose and on the presence of the university on social channels in order to 
reflect on its openness to society and to digital communication.

The discussion of the network project and the return of this first state of the 
art took place on the occasion of the eleventh seminar of historical-cartographic 
studies Dalla mappa al GIS (From maps to GIS), held in Roma Tre in March 2018, 
entitled Laboratori in rete: ricerca, didattica, progettualità (Networked laborato-
ries: research, teaching, projects). The following graphs and tables refer to that 
analysis (D’Ascenzo, 2019). The data that emerged show that the Italian academic 
geographic laboratories are quite well distributed across the national territory, 
albeit with a prevalent concentration in the centre and north. The structures sur-
veyed present a wide variety of scientific and educational offerings, as well as the 
technologies they use and the skills they offer to universities and society. They 
are administratively based in many different departments, with a clear majority 
in the humanities (Table 1).

The latter data on the one hand show how geography dialogues with many oth-
er disciplines, and on the other, reflect the traditions of the individual structures, 
the cultural and economic contexts in which they operate and their relations with 

3 An interactive map has been created on the site, locating the spatial distribution 
of the geo-cartographic laboratories belonging to the LabGeoNet (http://www.labgeonet.it/
strutture-afferenti/).

4 The discussion is closely intertwined with the theme of training and the possibility of 
offering forms of collaboration and stable contracts to young people completing the various 
cycles, who possess solid technical and application skills. There is an obvious connection with 
the survey on academic precariousness in geography recently presented by AGeI (Equilibri 
precari, May 2021) and to the problems of access to university careers not only as teachers 
but also as graduate technicians.

5 Multimedia workstations, fixed workstations, portable devices, servers and storage 
(physical or virtual), scanners and plotters, classrooms, cameras, drones/SAPR, GPS, laser 
scanners.

6 Open source and proprietary GIS.
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local authorities7. An important element that helps to understand the orientation 
of the laboratories between pure and applied research is, in fact, the collabora-
tions and networks within which they operate. Locally, there are partnerships 
with other universities, laboratories and centres for digital humanities, access to 
funds (PRIN, PON, ERC), relations with bodies (from municipalities to ministries, 
archives, libraries, superintendencies, parks), specialised companies, agencies and 
private institutions interested in the production of cartography.

Table 1 - Administrative facilities of the LabGeoNet laboratories 

All these elements determine the areas of research, which appear wide and var-
ied. To simplify, we can reduce them to three macro-sectors (humanities 54%, 
technology 24% and economics 22%), but it is clear that almost all the labo-
ratories use GIS and/or webGIS and produce cartography. The most structured 
realities are strongly devoted to spatial analysis and to the creation of complex 
systems of approach to the study of geographical reality, to the development 
of strategies and tools dedicated to the management of territorial and cultural 
assets (tab. 2). 

7 For example, where training aspects related to teaching prevail, support activities 
for courses in Physical and Human Geography, or Geography Didactics, with practical 
workshops and exercises involving the use of cartography (at various scales, paper and 
digital) and other teaching tools.
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Where laboratories can count on a good number of teachers, they tend to be 
involved in several levels of education (from undergraduate to doctoral degrees), 
and facilities also offer basic and advanced vocational courses (from those leading 
to certifications, such as ECDL-GIS, to second-degree master’s degrees)8. At the 
same time, the larger groups are able to carry out more projects which are diversi-
fied in terms of purpose and clients.

The production of cartography appears to be a fundamental activity for Italian 
academic and scientific laboratories. This must be understood in a broad sense: 
known examples range from the production of thematic maps dedicated to and 
aimed at analysing and returning the results of scholarly research (essays, collec-
tive volumes, exhibitions, etc.), as scientific and popular publications (articles for 
magazines, manuals, historical and thematic atlases), in static and dynamic form 
(3D GIS modelling, webGIS), to experimentation with interactive forms of recon-
struction and visualisation of geographical phenomena (flow analysis, historical 
GIS, storytelling, mental maps, portals, etc.).

Table 2 - Main fields of LabGeoNet research

This shows the mature potential of the laboratories as structures for the produc-
tion of maps for the world of research, as well as for the world of social demands 
and policy makers, and for specialised publishing. The first LabGeoNet project, 
which we will present shortly, is a demonstration of this.

8 In these cases there are spaces equipped with several workstations (classrooms) and 
software packages.
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In order to carry out their projects and research, their surveys and graphi-
cal renderings, the most advanced laboratories in the network make use of 
numerous cutting-edge digital tools and technologies which, once tested and 
developed, can be offered externally (in agreement, by appointment, on behalf 
of third parties).

3. tHe estAblisHment oF lAbgeonet And tHe AtlAnte COVID-19. 
GeOGrAfIe Del COntAGIO In ItAlIA (COVID-19 AtlAs. GeOGrAphIes 
Of InfeCtIOn In ItAly) 

The constitution of the “Rete dei laboratori geografici scientifici italiani” (Network 
of Italian Scientific Geographical Laboratories) took place in Padua in September 
2018, during the Geography Days. On that occasion, an executive representation 
of the LabGeoNet was appointed, and subsequently perfected9.

In the light of the conceptual renewal of cartographic interpretation, the re-
covery of topological space, the logic of landscape and the political and social ob-
jectives of cartography, the network has set itself the goal of representing all the 
Italian workshop realities, from those more oriented towards geomatics to those 
that refer to the theories coming from critical cartography, from the structures 
specialised in the history of cartography and in the use of geo-historical sources 
to those addressed to the elaboration of local development plans, participatory 
planning, social geography, just to mention a few examples.

Over the years, the network has expanded, and there are now around forty 
member laboratories with a wide national coverage.10

The strong determination of the AGeI presidency, and the drive imposed on 
the academic world by the spread of the SARS-CoV-2 pandemic, which saw Italy 
among the first countries in the world to be hit by the contagion, in particu-
lar Lombardy, defined as the ‘Italian epidemic epicentre’ (Casti, Adobati, 2020a), 
led to the realisation of the first joint scientific project: the Atlante COVID-19. 
Geografie del contagio in Italia. Understandably, the theme was, and still is, high-
ly topical and has been at the centre of scientific debate in geography as well, as 

9 The following were elected: Andrea Riggio as National Coordinator; Carla Masetti 
for International Relations and SoGeI; Annalisa D’Ascenzo as Scientific Coordinator; 
Teresa Amodio, Luisa Carbone, Alessandra Ghisalberti, Giancarlo Macchi Jánica, Cristiano 
Pesaresi, Silvia Piovan, Paola Zamperlin for the Scientific Committee.

10 The list also includes two non-academic and non-public structures, because, as 
mentioned above, from the outset there was a clear desire to open up the network to other 
disciplinary fields and various realities, representing other interests and points of view on 
the national (and not only) territorial, social and economic reality.
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evidenced by numerous recent publications and special issues of Italian journals 
in the subject area (see bibliography).

The Atlas plan was born as a national extension of the research undertak-
en by researchers at the University of Bergamo’s Centre for Territorial Studies-
DiathesisLab, aimed at investigating why the spread of the contagion took on the 
devastating scale found in the Bergamo area, particularly in the so-called ‘first 
phase’, i.e., February-June 2020 (Casti 2020 a-b; Casti, Adobati, 2020 a-b). 

Andrea Riggio and Emanuela Casti coordinated a large group of 22 units from 
as many laboratories - and 96 researchers - who discussed the theoretical assump-
tion that contemporary living is based on mobility and urbanity, in order to verify 
the territorial importance assumed by the phenomenon and how transmission 
occurred locally, through reticularity and/or proximity, producing a reflective 
mapping that explains the territorial peculiarities. The reasoning revolves around 
the lengthy discussion carried out by the laboratories and researchers11, which has 
shown how the emergence of outbreaks, the spread of contagion and the virulence 
of the disease in certain regions are to be sought in the holistic socio-territorial 
aspects that determine their diversity and their multi-scalar functioning. (Casti, 
Riggio, 2022). 

In fact, each regional unit conducted its research on the basis of direct knowl-
edge of the territory, with its structural characteristics, associating it with data 
on contagion and health organisation provided by the State administration and 
bodies (e.g. the Ministry of Health, the Higher Institute of Health, the National 
Institute of Statistics, the Regions, regional agencies for environmental protec-
tion, municipalities, etc.), but also from newspapers and social networks, from 
interviews, not excluding personal experience and knowledge of the phenomena 
underway that are still difficult to quantify and serialise. The processing of the 
data and information has led to a national analysis, which shows a differentiated 
situation not only between regions, but also between municipalities in the same 
region. In particular, the centralising role of all phenomena, including virus circu-
lation, emerged in strongly systemic realities such as metropolitan cities. In order 
to simplify, the interpretation of the composite reality of our country has been 
brought down to a threefold division which, however, obviously does not fully 
account for the complexity, at the various scales, nor does it exhaust the need to 
deepen and continue the research, which, in fact, is expected to resume applied 
to the following period.

11 A number of study and discussion meetings were organised within the network, 
with working webinars and regional research feedback open to the public.
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4. conclusions

Reflective mapping on coronavirus infection was carried out by LabGeoNet labo-
ratories using GIS and other spatial data processing programmes. The Atlante 
COVID-19. Geografie del contagio in Italia, which will be published digitally by 
the AGeI publishing house, has an initial part dedicated to the synthesis of re-
gional cases and to a reflection on the epistemological need to change the lens 
to look at a complex phenomenon such as COVID-19. This is followed by region-
ally structured studies, each analysis consisting of a predetermined number of 
explanatory composite tables and accompanying analysis texts. Of these, the first 
section is devoted to themes common to all, with shared approaches and refer-
ences, flanked by others devoted to locally relevant phenomena highlighted by 
the researchers.12. 

The tables correlate the territorial and socio-economic aspects, highlighting 
the lifestyles that had such an impact on the timing and methods of the spread 
of the contagion in the first phase, with some reflections also projected onto the 
second phase, always taking into account the trends in transmission and trying 
to identify local weaknesses or, on the contrary, the operations that proved effec-
tive in containing the virus. This brief presentation clearly shows the enormous 
amount of work carried out by the group of participants in the network of Italian 
scientific laboratories. The researchers have produced an articulate territorial and 
social analysis, equipped with a very rich graphic apparatus (topographical maps, 
anamorphoses, graphs, indexes, etc.) in close synergy with the accompanying 
texts. Below are some illustrative tables from the Atlas.

12 For example: population distribution, age composition, settlement, organisation of 
regional health systems, location of hospitals and assisted living facilities, mobility flows 
and patterns, labour systems, pollution, morphology and climate. From sources to scales of 
detail (where possible, i.e., when data were available, which was and is a major problem), 
ranges, and layout.
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Figure 1 - The phases of virus propagation with different speeds in relation to social and 
territorial factors

Figure 2 - Italy’s anisotropic shape in the first phase of the pandemic and the trend towards 
epidemiological alignment in the second phase
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Figure 3 - Spatial data used for the analysis of COVID-19 infection and the three ‘Italies’ in the 
spatio-temporal spread of the epidemic
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Figure 4 - Evolution of the COVID-19 infection in Emilia-Romagna in relation to the resident 
population and the flow of incoming commuters for work in the provincial capitals
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Figure 5 - Municipal distribution of infection in Lombardy from 24 February to 14 April 2020

Figure 6 - Over-mortality by tourist areas in Valle d’Aosta in the lockdown period (XI-XVIII 
weeks). Source: ISTAT data processing, 2020
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Figure 7 - The contagion in the local labour systems of Tuscany
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Cartographic Education

Foreword 

The production, collection, organisation and dissemination of images have their 
own intrinsic public dimension and consubstantial social value (Hartley 1992). 
Educating to the language of geo-graphics through a correct teaching of geogra-
phy, at school and in universities, which enhances the advances of geographical 
research in areas such as geography education, children geography and geogra-
phy’s didactics, is therefore fundamental to put the young citizens of the future 
in the condition to read critically and understand autonomously, “through the 
spatially enunciated grammar of graphism, the relationship between culture and 
its concrete expression”. (Scanu, 2019).

“This is nothing new, as when John Dewey, philosopher and theoretician 
of education, stated that the role of geography consists in the connection 
between natural facts and social events and in the study of their outcomes, 
for which reason the geographical description of the Earth insofar as in-
habited by man is the expression of an educational reality, makes people 
aware of contemporary reality and contributes to cultural growth. In this 
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sense, when the author considers geography as an instrument to reach peace 
and international cooperation through education, to live in a community, 
and understand diversity in the world and the right ways to relate with it 
(Dewey, 1916, 1927, 1958), he is touches all the subjects that today we re-
order around the concepts of citizenship, inter-culture and sustainability” 
(Dematteis, Giorda, 2013, p. 23).

The need to deconstruct representations and thus recognise them as the product 
of a social construction aimed at structuring power relations, is a fundamental 
educational objective to be pursued through an accurate use and a non-trivial 
approach to cartography (Morri, 2020a). On the one hand, it is necessary to ac-
company students in overcoming the claimed objectivity of representations and 
therefore their presumed neutrality, exercising a healthy critical approach to the 
reading and production of cartography, without however prejudicially denying 
the validity and usefulness of maps; a real risk only if one expects to trivialise 
much more articulated and complex reflections. (Bignante 2011; Casti 2015; Lévy 
2015; Rossetto 2015). On the other hand, the careful study and use of cartography 
in a perspective of geographical education to citizenship, allows us to question the 
representations in order to deconstruct and therefore modify the power relations 
that cartography itself can significantly contribute to stigmatise and reproduce, in 
particular if these representations have the function of legitimising forms of dis-
crimination and/or violation of fundamental rights, such as the right to freedom 
and self-determination, for example (Borghi 2007; Boria, 2007; Bianchi, Scego 
2014; Lombardi–Diop, Romeo 2014).

These principles are now accepted by the international scientific community, 
as demonstrated, for example, by the following documents:

• 2000: International Declaration on Geographical Education for Cultural 
Diversity

• 2007: Lucerne Declaration on Geography Education for Sustainable 
Development

• 2013: Rome Declaration on Geographical Education
• 2016: International Charter on Geographical Education.1

Awareness of the importance of this form of knowledge, thanks also to the in-
volvement of a number of geographers and geography experts in the teaching 
of geography, can be found in the Ministry of Education’s documents defining 
the contents and learning objectives for Italian schools, in which, in theory, the 
acquisition of these skills is recognised as having a strategic value also because of 

1 https://www.igu-cge.org/2016-charter/;https://www.aiig.it/carta-internazionale-
sulleducazione-geografica/; Dematteis, Giorda, 2012; De Vecchis, Giorda, 2016.
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their application in an interdisciplinary dimension and the ability of geography to 
reconnect different forms of disciplinary knowledge on a spatial level:

“reading and interpreting geographic and thematic maps, photographs, diagrams 
and graphs, assessing directions and dimensions, using coordinates, drawing 
hand sketches, working with computers” (Ministry of Education, 2021).

In an international panorama that is certainly not comforting, unfortunately the 
Italian situation as regards the establishment of a widespread geographical culture 
is, without any rhetoric, dramatic.

Paradoxically, the school reforms introduced at the very beginning of the 
2000s, demonstrating the lack of foresight/short-sightedness of the ruling class, 
have made the supply of geography teaching in the timetables of the various lev-
els of the Italian school system even more inadequate, thus inhibiting the Italian 
school’s ability to meet the growing demand for geographical knowledge. (De 
Vecchis, 2010; Morri 2021). 

In fact, throughout the twentieth century, a wealth of knowledge and skills 
was squandered and depleted, a heritage that Italian geographical culture and 
schools were already capable of expressing at the end of the nineteenth century, 
as lucidly documented by the Scottish geographer John Scott Keltie, who in 1884, 
appointed Inspector of Geographical Education by the Royal Geographical Society, 
edited a report on the state of geography teaching in several European countries:

“What has been said of France applies equally to Italy. The progress of ed-
ucation in that country in recent years has been of the most radical and 
hopeful character. All the best features and best methods of Germany have 
been imported, and maps of German origin, with Italian nomenclature, have 
been largely introduced. […] Under the guidance of Professor Dalla Vedova, 
Professor Cavaliere Guido Cora of Turin, Professor Malfatti of Florence, and 
other geographers, the Italians are themselves producing series of school wall-
maps and atlases, some of which will bear comparison with the best products 
of Germany. Not only so, but in the matter of relief-maps Italian publishers are 
perhaps the most enterprising in Europe” (Keltie, 1886, p. 503)

wHAt to do? public geogrApHy As civic engAgement

There is an intolerable imbalance between the process of legitimisation that ge-
ography has undergone on a scientific and educational level, the inadequate 
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recognition in the political-institutional sphere and the insufficient supply of 
teaching and training in geography in Italy’s schools and universities (Morri, 
2020b). This has given rise to the progressive impoverishment of the process 
of geographic literacy that the Italian society experienced between the end of 
the 19th and the beginning of the 20th century, thanks also to private subjects 
particularly active in the production of extremely refined and accurate carto-
graphic products, such as the Touring Club Italiano and the Istituto Geografico De 
Agostini (Boria, 2020).

The absence of such a widespread culture of geography can unfortunately no 
longer be remedied by technological progress, which over the years has greatly 
facilitated the possibility of accessing the production of cartography in an au-
tonomous and individual manner. On the contrary, the ubiquitous condition of 
geographic illiteracy significantly weakens the social value and severely limits the 
use of geo-technologies in a truly active and participatory manner. (Dangermond, 
Pesaresi, 2018).

If one takes this perspective as a discriminating element, one can clearly see 
the extent of the chasm that has been created between culture and civil society, 
and thus have the opportunity to refine one’s reflections, tools and arguments 
around these, not only in relation to the chain of production and reproduction 
of knowledge and scientific knowledge, but also in response to the satisfaction 
of an educational need, which is, in the immediate term, a social responsibil-
ity that one should not be able to shirk (especially if one operates within the 
public institutions of the school and university system, but not only), but, in 
the medium and long term, a pre-condition for guaranteeing adequate space 
and legitimacy to the very existence of places (not only physical) intended for 
the production and reproduction of knowledge and scientific knowledge (Morri 
2020c; Turco 2020).

The reactivation of a widespread process of geographic literacy is in fact the 
most efficient and effective driving force behind the interventions envisaged by 
the implementation of the National Plan for Recovery and Resilience in the school 
and education sectors, set out and declined by the School Re-Generation Plan 
(https://www.istruzione.it/ri-generazione-scuola/index.html), in line with the 
Sustainable Development Goals set by the United Nations 2030 Agency:

1. Regeneration of knowledge (knowledge, contents, activities and lived knowl-
edge): provides training actions targeting pupils, teachers and families. The 
activities will be workshop-based, experiential and interactive. They will 
take place not only inside the school building but also in symbolic places 
for learning knowledge, in open spaces in contact with nature and in digital 
environments.
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2. Regeneration of behaviour (food citizenship, waste, soft mobility): this in-
volves setting up a series of training activities and issuing guidelines to 
stimulate and encourage the school community to adopt virtuous behaviour 
aimed at changing habits and lifestyles.

3. Infrastructure regeneration (physical and digital infrastructure): this aims 
to provide a clear direction for the construction of new sustainable schools 
with large green spaces and remodelled learning environments. It provides 
for the gradual energy upgrading of schools, the modification of outdoor 
spaces into green spaces and the removal of asbestos.  

4. Regeneration of opportunities (new courses of study): aims to set up new 
courses for secondary schools, such as Environmental High Schools and 
Technical High Schools with a Sustainable Development focus. It promotes 
the establishment of new ITS courses aimed at offering new job opportuni-
ties in sectors such as: bio-agriculture, precision and regenerative agricul-
ture, circular economy, sustainable finance, green chemistry, bioeconomy, 
zero emission design, sustainable mobility, design and processing of new 
materials.

In keeping with its tradition of institutional collaboration, AIIG - Associazione 
Italiana Insegnanti di Geografia (Italian Association of Geography Teachers) im-
mediately embraced these objectives and formalised its proposals for teaching 
and training workshops by responding to the Ministry of Education’s call for the 
establishment of a Green Community, a network made up of “representatives of 
public administrations, cultural, scientific and research institutions, non-profit 
and for-profit organisations, including those of international importance, with 
the task of supporting the Administration and schools in the implementation of 
initiatives in the following fields ecological transition, civic, environmental and 
food education, sustainable development, health and correct lifestyles, also linked 
to the different environmental contexts of the educational institutions” (https://
www.istruzione.it/ri-generazione-scuola/partecipa.html).

Indeed, if we want to nurture the hope that the start of this transitional phase 
will produce structural changes aimed at improving the quality of life of future 
generations, also through a process of correct and adequate geographical literacy, 
we cannot disregard a systematic action of civil commitment, in institutions and 
in society, without which it remains impossible even to imagine the full educa-
tional potential of geography and cartography.
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Cartography and Geomatics in 
Italy

Geographical information has always been a fundamental tool for planning and 
knowing the territory. Cartography is probably one of the first scientific disciplines 
that needed to be developed because, since ancient times, the mapping of the ter-
ritory was necessary for people to explore and manage the territories they occu-
pied. In all scientific missions of the British Empire in the 19th century there was a 
cartographer who on the one hand supported navigation, and on the other, when 
in unexplored territories, had the task of drawing up new maps. These maps were 
initially distorted and not without gross errors, but then, with the refinement of 
topographic and representation techniques, they became increasingly more accu-
rate, resolute and precise, and fundamental for many applications. Obviously, all 
the above aspects consider cartography from a purely geometric point of view and 
in this sense, in order to underline the importance of the subject, the most famous 
scientists in history have tried their hand at this discipline such as Eratosthenes, 
Ptolemy, Mercator, Cassini, up to Gauss and Bessel, to name but a few. 

Today, the technologies available are increasingly more powerful and in ad-
dition to methods of surveying from the ground, which are increasingly accurate 
and easy to use, the use of artificial satellites has made it possible to map and 
monitor the territory both geometrically and thematically, allowing analyses that 
are increasingly capable of understanding the evolution of our planet.
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Cartography is generally one of the possible products of a topographical sur-
vey or a satellite image, but various disciplines have joined this field in the aim 
of allowing a correct and complete management of all the information in our 
possession. 

In particular, topography, aero-photogrammetry, remote sensing and territo-
rial information systems deal with subjects that contribute in a synergic way to 
the production of correct geo-topo-cartographic information that can be used by 
everyone. While each of these disciplines has peculiar elements that justify their 
autonomous development, it is evident that it is only through a combined and 
cohesive vision that the greatest benefits can be derived.

Historically, the above subdivision has seen the birth in Italy of different as-
sociations focused on single fields. Following a purely chronological order, the 
four main Italian associations that historically deal with geo-topo-information 
are SIFET, AIC, AIT and AMFM.

Since 1951, the SIFET (Italian Society of Photogrammetry and Topography) 
has been a free association of scholars, technicians and public and private or-
ganisations interested in the processes of acquisition, processing, management 
and dissemination of spatial information, with specific reference to photogram-
metric, topographic and geodetic methodologies and technologies related to these 
processes. 

Since 1963, the AIC (Italian Association of Cartography) “has been a cul-
tural association with the aim of promoting technical and scientific development 
among its members in all fields of cartography, of illustrating on a national level 
the cultural, social and economic importance of cartographic activity and pro-
moting awareness of the Association’s aims and potential in the appropriate fora, 
and of documenting developments in national activity in the sector on an inter-
national level”. The Association was founded in 1963 in Florence at IGMI thanks 
to the far-sighted initiative of Gen. Traversi.

Since 1986, the primary objective of the AIT (Italian Association of Remote 
Sensing) has been the development and diffusion of Remote Sensing through ac-
tions aimed at: bringing together people interested in research, development and 
application of remote sensing methods and techniques; encouraging the exchange 
of knowledge and scientific and technical-application collaboration among mem-
bers; promoting, supporting and coordinating initiatives to develop and apply 
methods and technologies in Italy and Europe, also through the organisation of 
congresses, study conventions, conferences, working groups, national and inter-
national thematic courses representing and taking care of the scientific-cultural 
interests in the field of remote sensing for similar bodies, agencies, companies and 
associations at a national and international level.
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The AM/FM/GIS Italia (Automated Mapping/Facilities Management/
Geographic Information Systems Italia Association), founded in 1989 in Rome, 
aims at fostering the exchange of knowledge and experiences and at promoting 
collaboration relationships between public and private operators in the Italian 
sector in the field of Geographic Information Systems (GIS) and Geographic 
Information (GI) in general, at representing the national community of opera-
tors in the GI sector in the European and international contexts, to promote the 
contributions of the operators and experts in the sector towards the public ad-
ministration, for the planning and development policies of the survey, processing 
and management systems of the GI, for the government and management of the 
territory, to promote the dissemination of methodologies and processes of stand-
ardisation, communication and sharing, aimed at facilitating the exchange of 
data and interoperability between different systems, in particular between public 
administration systems and within systems interested in the management of ser-
vices and infrastructures on the territory.

Since 1997, these four associations have considered it strategic to form a 
federation in order to create a single body capable of encompassing all the skills 
and sensibilities of the four associations. Thus, ASITA (Scientific Associations for 
Territorial and Environmental Information) was born which has organised annual 
Conferences at a national level with the intention of facilitating dialogue, shar-
ing and collaboration between researchers, public bodies, public administrations, 
professionals and private companies. Somehow this vision captures a correct per-
ception that sees the boundaries between the various disciplines now less and less 
marked. ASITA is therefore a natural interlocutor for researchers, organisations, 
and public administrations that use this information on a daily basis and are in-
terested in the novelties that scientific research is able to offer.  

The birth of ASITA, however, has not caused the associations and socie-
ties that generated it to fall into disrepute. In fact, ASITA is a Federation of 
Associations that maintain their own level of autonomy even within the context 
of International Associations such as:  

• IAG (International Association for Geodesy), 
• FIG (Federation International de Geomètres), 
• ICA (International Cartographic Association), 
• EUROGI (European Umbrella for Geographic Information) 
• Etc... 

Participating in these associations (or federations) are national associations that 
are different in terms of subject matter and history. 

Looking for example at the International Cartographic Association in the sec-
tion related to Working Groups and Commissions, it is evident how some topics 
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are central not only in the AIC, but also in other Italian associations. Furthermore, 
observing the members of other countries associated with the ICA it is evident 
that many countries have associations very similar to the Italian one (e.g., 
France, Germany and Australia) while others have associations of a different na-
ture. Canada, for example, belongs to the ICA with the Canadian Institute of 
Geomatics, while the United States of America belongs to the CaGIS (Cartography 
and Geographic Information Society). All this is useful for underlining how, with 
the passing of time, disciplines historically very well characterised and perimeter-
ised in their fields and competences undergo an influence that allows a mutual 
contamination and an added value for everybody and in this context ASITA has 
grasped this tendency perfectly. Geographical data, useful for the representation, 
planning and control of the territory, must be acquired in a correct manner, with 
traditional techniques such as topography and photogrammetry, or with more re-
cent techniques such as laser scanning, satellite-positioning systems, and remote-
sensing techniques, managed in a complex and organic way within archives and 
territorial information systems that are natural collectors of such information and 
represented or studied. The boundaries between the various fields are well defined 
in terms of competences, but the general context is however common and must be 
shared for the purpose of spreading the culture of territorial information, geomat-
ics, and cartography in a synergic manner.
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Aspects of Remote Sensing in 
Italy

e geos

Since the last 20 years e-GEOS (a Geo-Information company of Telespazio and 
Italian Space Agency –ASI) has been involving in cartographic products for civil-
ian uses, environmental protection and defense/intelligence based on both remote 
sensing satellite and airborne data, in compliance with the requests and the speci-
fications of different users and clients 

ClIent: eU - DG JrC
copernicus emergency mAnAgement service (ems) – rApid mApping

The Emergency Mapping Service-EMS Rapid Mapping of the European Earth 
Observation program Copernicus, is managed by the EU Commission and aims to 
rapidly provide satellite maps of areas affected by natural or man-made disasters. 
A consortium of companies and research centers has been providing the service 
since 2012 to respond in an operational way to natural and non-natural emergen-
cies, in a very short time. E-GEOS, which has been leading since the beginning, 
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federates six production centers of European partners to always be able to re-
spond in a timely manner. The number of requests received along 9 years is close 
to 550, with thousands of maps released a few hours after the request for inter-
vention, such as the floods in central Europe in 2013, the typhoon Hayan that hit 
the Philippines and the typhoons that devastated the Texas in 2017 or the most 
recent devastating Mediterranean fires in summer 2021.

The activation process is very fast, the On Duty Operator receives new activa-
tion requests via email from the European Response Coordination Center (ERCC), 
the 24/7 operations room of the European Civil Protection in Brussels. These 
requests contain information on the event, the areas of interest and the type of 
analysis useful for the User, usually from local civil protections. The service is 
activated by national focal points, generally the central Civil Protection, the del-
egations of the European Union or the UN agencies that request intervention by 
describing its severity.

The EMS Team led by e-GEOS acts immediately: in the first two hours the 
details of the production are defined directly with the User, in order to finalize the 
order of the available satellite acquisitions as soon as possible. Once the images 
are received, data about the pre, during and post-crisis situation are produced in 
a few hours.

Every day of the year, therefore, for 24 hours a day, EMS Rapid Mapping is 
able to provide worldwide support to rescue-teams with satellite maps that can 
also be used on mobile devices for different types of disasters, natural or induced 
by man.

EMS is active for the following types of events: floods, earthquakes, forest 
fires, volcanic activities, typhoons, landslides or emergencies related to anthropo-
genic events (explosions, collapses, demonstrations, etc.).

The figure below, relating to fire damage in Greece August 2021, presents, in 
addition to the map and the damage levels, other fundamental cartographic ele-
ments such as projections, scale, legend, statistics, etc.
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Figure 1 

In general, it can be said that the Copernicus Rapid Mapping service, provided by 
e-Geos and its team of companies, contributes to the objectives of environmental
sustainability, to the safety of citizens and supports the objectives of the “Sendai
Framework” for disaster risk reduction aimed at: reducing the loss of human life,
reducing the number of people who may be affected by negative impacts, reduc-
ing economic losses and damage to infrastructures.

In addition, EMS rapid mapping helps to provide an objective and synoptic 
view of the consequences of disasters, useful for planning an adequate recon-
struction or the correct distribution of aid.

ClIent: eUrOpeAn UnIOn sAtellIte Centre, nAtO
europeAn reFerence mApping service 

This project aims to provide a background of geographical context and representa-
tion of third country (-ies) areas to support operational geodatabase. Cartography 
includes hydrography, topography, land cover/use, infrastructures and population 
relevant activities, through specific extraction of features from satellite imagery 
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by skilled photointerpretation. The production of Reference Mapping follows 
specific extraction criteria and specific legend, mainly derived from the MGCP 
(Multinational Geospatial Co-production Program) standard one. 

The Service mainly supports the monitoring of border areas and the improve-
ment of decision making and response capabilities of the authorities in charge of 
the control and monitoring of the European borders.

Role of e-GEOS: Leader of the international Team in charge of Project and 
Technical Management, point of contact to the Customer and coordinator of the 
team of production sites. The main tasks are: Very High Resolution optical satel-
lite imagery collection and processing; mosaicking; feature extraction; internal 
Quality Control; intermediate and final product packaging; intermediate and Final 
Check & Delivery for around 34,000 skm

deFense cArtogrApHy mgcp (multinAtionAl geospAtiAl co-
production progrAm) 

MGCP is a project aimed at realizing and maintaining updated worldwide land 
portions concerning land cover and uses for defense and intelligence purposes. 
The main tasks include vector data extraction from Very High Resolution satel-
lite imagery (from 0,5 to 2,5 m) for a larger element definition in scale than 
the requested reference final mapping scale of 1:50.000/1:100.000. The dataset 
includes more than 200 feature classes, compliant with DFDD (Digital Feature 
Data Dictionary) standard. In addition, the hydrology sub-dataset includes hydro-
logical network (polygonal/linear rivers, canals, ditches, lakes, reservoirs, natural 
pools, and connected point/line/area infrastructures) and related attributes. Full 
topological and geometric coherence is also ensured through a specific validation 
SW application. Ad hoc internal procedures have been developed and adopted for 
the associated complex geodatabase management and for the metadata produc-
tion, to be compliant with ISO 9001. E-GEOS has produced and is maintaining 
updated around 1,450,000 kmq from 2008 to 2021.

ClIent: eU- DG JrC
copernicus lAnd Hot spot monitoring

The European Commission services, through the DG JRC Joint Research Centre 
requests thematic maps to provide detailed land information on specific areas 
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of interest for the European Union, often outside the EU territory, with focus on 
African continent. The service wants to answer to ad hoc territorial needs and 
focus particularly within the domain of the sustainable management of natural 
resources. For such areas of interest, including protected areas or “hot spots” for 
biodiversity maintenance and land degradation monitoring, land cover and land 
cover change products are provided in detail.

The product portfolio is articulated to cover a wide range of possible hetero-
geneous Land Cover / Land Cover Change mapping over the African continent 
based on the Classification System LCCS (dichotomous / modular), conceived by 
FAO/UNEP. The Variable Minimum Mapping Unit (MMU) is ranging from < 0.5ha 
to 25ha. (see figures below)

Generally the activities are organized in 2 lots:  Lot 1 deals with the operations 
of the global land component: hot spot mapping including land cover mapping 
land cover change mapping, while Lot 2 deals with independent validation and 
accuracy assessment

Role of e-GEOS
Consortium coordinator, project management, technical management, LC and 

LCC mapping production, final quality control management, geometrical correc-
tion and radiometric correction specialist, specialist in photointerpretation and in 
IT support.

https://land.copernicus.eu/global/hsm

Figure 2  
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Figure 3  

client: AgeA (itAliAn Agency For tHe AgriculturAl subsidies)
tHe lAnd pArcel identiFicAtion system lpis For tHe common 
AgriculturAl policy in eu

The Land Parcel Identification System (LPIS) is a mandatory reference database 
which must include each single agricultural parcel used as a basis for the direct 
payments of subsidies to the farmers, in relation to the Common Agricultural 
Policy (CAP).

Basically, the Common Agricultural Policy finances, through the European DG 
AGRI, direct payments to 8 million farmers in Europe facing the possible produc-
tion/market instabilities or environmental challenges. To ensure that payments 
are regular, the CAP relies on the Integrated Administration and Control System 
(IACS), a set of comprehensive administrative and checks on subsidy applications 
(sample based or wall to wall), which is managed by the 27 Member States. 

The LPIS is a key cartographic component of the IACS, being an IT system 
based on ortho imagery (aerial or satellite data at very high resolution 0,2-0,5m 
pixel) which detects and delineates all agricultural parcels and their macro-uses 
(arable, permanent, grassland, pasture, forest, artificial) up to distinguishing 70-
80 different agronomic classes. The scope is both to clearly locate all eligible 
agricultural land parcels and to calculate their maximum eligible area/funding 
in advance. 

e-GEOS started since 2007, within a consortium working for AGEA (the Italian 
Agency for the CAP distribution) to build the Italian LPIS system, using multi-
spectral airborne ortho-photos 0,2 m with an updating cycle of three years to 
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cover the entire Italy. From the technical point of view e-GEOS is implementing 
new operational Artificial Intelligence systems for a complete semi-automatic 
LPIS updating but at larger scale, always using the airborne data at 0,2m and ad 
hoc machine learning solutions (see the below example in figure).

Figure 4 
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