EVoLUTION 0.
the online dy:

g
N

P

eu roge/ographics
Look Ahead: /
2019 General Assembly

EuroGeographics General Assembly 2019
“The National Response”’

Manchester, Great Britain, 7th October 2019

/ EVOLUTION OF THE ITALIAN
& SumsP) CADASTRAL CARTOGRAPHIC SYSTEM:

the online dynamic search and surfing

Marco SELLERI

Director
for Cadastral, Cartographic and Land Registration Services

Tacenzia (00 Www.agenziaentrate.gov.it
«mmntrate®=® dc.sccpi@agenziaentrate.it

October 2019



A

.klé"');
\ /’e/

. I :
g ,»'
,’ L :
".7 S Crest) "’i{-,:i-{&r;‘;;}ff\ﬁ‘ \(\f» : ',ujii d
Eoa R AL
ol I # R
\ N

] OTPIOR. 1895
{ 127 13 1 y 3

f FEAN e, &

W

I .

EVOLUTION OF THE

Y oREe o
19845 10a oy 7
3

R b

IAN CADASTRAL CARTOGRAPHIC SYSTEM:

the online dynamic search and surfing

. MAgenda

N

The Italian Cadastral
Cartography

Interoperability services

_/

EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SISTEN:

the online dynamic search and surfing

=,

concerning Cadastral Cartography

o

/

.S  FyroGeographics General Assembly 2019 - “The National Response”

Manchester, Tth October 2019



EVOLUTION

§ 18

1 T 1oRds :’,i§ i
i

RA 433

Jisohd

ALIAN CADASTRAL CARTOGRAPHIC SYSTEM:

the online dynamic search and surfing

\_

The Italian Cadastral
Cartography

Interoperability services
concerning Cadastral Cartography

L

/

EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SISTEN:

the online dynamic search and surfing

=,

.S  FyroGeographics General Assembly 2019 - “The National Response”

Manchester, Tth October 2019



T R Bt S

d

»

The cadastral cartography, today wholly"
available in vector format, is managed
throughout the national territory through a
__iingle GIS application, which operates in a

'wEBEnv.i.rQEment, called WEGIS (Web Enable
Gis). Nl

Original paper map sheet

The WEGIS functions make 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
supplementing updating documents submitted
by technical professionals.

Map in "vector" format

-
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The ltalian Cadastral Cartography S

CADASTRAL CARTOGRAPHY in the context of the geographical data

National authorities providing geographical data in Italy

4
2 ' 1 1GM.  Military Geographicinstitute Small scale cartography - 1250001100000 B !
§ i 2 [.I.M. Navy Hydrographic Institute Maritime cartography 5 i
cL3 __CIGA Arforee ___________ Airportobstaclesmap__ ________________ % i
Ec 4 A.d.E. Cadastre Large scale map 1:2.000
5 I.S.P.R.A. Geologic Service Geologic small scale cartography  1:25.000
Regions provide medium scale cartography (1:5.000 - 1:10.000)
A.G.E.A. provides aerial images (GSD 20 cm) - updating every 3

(Agency for agricultural subsidies)  years over |/3 national territory

GSD: Ground Sampling Distance
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The ltalian Cadastral Cartography -

THE COMPUTERIZATION OF CADASTRAL CARTOGRAPHY

» Starting from 80’s processes and rules for the digitalization of
the maps were realized; precisely the digitalization of transparent
plastic templates with prior updating from the paper copies

* At the end of 90’s the situation was as shown in the picture
beside: 30 provincial offices with vector format maps, 67 with
paper maps, 4 with a mixed situation

* In 2000 the Italian Cadastre opted for using the paper copies in
raster format digitized by A.G.E.A. that had used 100 dpi
resolution roller scanner

* From 2000 to 2007 the cartographic system was managed in

mixed format : totally vector in some offices, raster/vector in Legend
Other ones digitalizzazione mappe
o <al ef Values>
* In the years 2007/2008, for the operations related to «Buildings | — "
not declared to the Cadastre” operations, the digitalization of the e
. . . . raster_vettonall
maps, using paper copies raster images provided by A.G.E.A,,was
concluded

Stato della digitalizzazions
delle mappe
anno 2007

by
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The Italian Cadastral Cartography b

THE TRANSFORMATION of cadastral cartography in other national and global reference systems

|° Step:

From cadastral systems
to the national system

Romal 940

nclusion in 20

Legenda
Trasformazione CS-Roma1940

trasformazione

Romal 940
coordinate system

T —
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2° Step: ﬂ -

From the national system
Romal 940

to the global ETRF2000

In execution of European
Directive INSPIRE
D.P.C.M. 10.11.2011

Legenda
Trasformazione CS-Roma1940

H
o

ETRF2000
coordinate system

<l agalzzazione Mappe.

Manchester, Tth October 2019



f The Italian Cadastra Cartography

THE CARTOGRAPHIC SYSTEM OF ITALIAN CADASTRE TODAY

It is complete and homogeneous

It is totally managed in
all over the nation

vector format

o 10%
It is based on high-scale maps e = ﬁ?ggg
240.000 maps scale 1:2000 14000

30.000 maps scale 1:1000
30.000 maps scala 1:4000

80%

It's available in every coordinate systems in charge in Italy :
Cadastral (Cassini-Soldner) - National (Romal1940 Gauss-Boaga) - Global
(WGS84 - ETRF2000). Furthermore is interoperable with all kind of geographic
data external to the Cadastral field

It is directly related to the administrative census DB of the Land Cadastre
through a unique identifier: the parcel number

It is integrated with a high resolution ortho imagery (GSD 20 cm) and National
road maps

b\
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The Italian Cadastral Cartography

STRATEGICAL PROJECT BASED ON CADASTRAL CARTOGRAPHY FOR
THE FIGHT AGAINST TAX EVASION

Automatic identification of buildings not
declared to cadastre

%

neP\o ; : Classification of buildings (red) and vegetation
~ P (green) with infrared images

7.759
Municipalities involved in
| detection and regularisation
activities

2.228.000
Cadastral Parcels
detected and come out

Increase of 825 Ascriptii(;xz (c))lf;l(;adastral
Milions of € in t0 1.261.000 real estate
cadastral :
units

income I Automatic identification of buildings not present on ‘
&2 : the cadastral map

769 thousands with
final value

492 thousands with
temporary value
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Cadastral Cartography

The OMI Quotations DB based on cadastral cartography

Half-yearly the Observatory on ltalian real estate market (OMI) processes and publishes
the average market prices of sales and rentals for different buildings typologies (houses,
offices, commercial, industrial) throughout the entire country. Buildings values are
available, free of charge, through the Agency’s web site in the OMI Quotation Database.

=

over 180.000 value quotations in:

Ricerca per toponimo

Vai Cancella

» 8.100 municipalities
» 31.000 homogenous zones
» 17 different building typologies

E: 1124172 N: 4077393
—

~ e biari - Ri | T Pog
za:::: o Anno 2017 - - 1 i \ $ T
Provincia: FIRENZE / { FIRENZE (1) Zona: C2 Samwstre: 20171
oot o
Fascia'zona - i

" Contrale/CENTRO STORICO (SIGNORIA . DUOMO | PITT] - SANNICCOLO)

Codice zoma: BS
2000
Microzona: 0 Y | 2 -
‘ g ] Bota e M%

Tipologia prevaleste: Abitazioni chvill
Destimazione: Residenzioke

it vatort
stato Mercato Superficie  (Umq
w“* x
conservativo (ema) LN) mese)
M Max Min Max
Adtazonl  jomae 3300 4700 L 99 142
Avtazoni
tpo Nomae 2800 4100 L o7 126
ECONOMKo
Box Nomale 3100 4500 L 124 185
Stampa

About 5 million quotations consulted yearly
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The Italian Cadastral Cartography

i THE INTEGRATED I.AND INFORMATION SYSTEM - SIT

SISTEMA
. S INTEGRATO
o1 DEL TERRITORIO

SIT is an evolution of
the current cadastral
cartographic system, a
modern web GIS

(Sistema Integrato del Territorio)

Z Index

SIT goes beyond the current system
based on the separation of all the
archives (Cartography, Census DBs,
Plans) and on a web-architecture spread

on 101 AdE Provincial Offices

SIT is part of a wider project
for the implementation of the
Integrated Real Estate Register
(A.lLL). The data managed
historically in different systems
are integrated in this system

In the Integrated Real Estate
Register the whole AdE
information asset is unified
into one national system
whose elements are
conveniently integrated each
other

' SIT allows the geo-based data surfing

and search of all the information
managed by the AdE, the spatial
analysis and the integration with other
data external to the cadastral domain

EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SYSTEN:
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f The Italian Cadastral Cartography ‘

INT
DEL TERRITORIO

m THE INTEGRATED LAND INFORMATION SYSTEM — SIT FEATURES

_ CATASTO CENSUARIO CATASTO GEOMETRICO OMISE ANAGRAFE DEI TITOLARI
HOME

Single cadastral database, no longer divided into cartography, land
and urban census archives

Geo-referred information, cartographic objects (parcel, building,
road, water, etc.)

Management of the building as an autonomous cadastral entity,
represented by its attributes and its life cycle, subject to specific
updating rules

Cadastral entities also represented in a single reference system, the
WGS84-ETRF2000, in compliance with the European directives

Cadastral cartography structured in the data model of the
persistent topology (topological relationships between the territorial
objects stored directly in the datum)
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_ CATASTO CENSUARIO CATASTO GEOMETRICO OMISE ANAGRAFE DEI TITOLARI

HOME

A RICERCA LOCALITA ATAST!

3
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INTEGRATO
DEL TERRITORIO

SEARCH

Mtps //s.agenzisentrate. R/ 11/ nav
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wd
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SN THE INTEGRATED LAND INFORMATION SYSTEM — SIT  EXTERNAL DATA
INTEGRATED IN THE “SIT"

DEL TERRITORIO

AMBITI  IMPORTA

Risultato
LIVELLT TEMATISMI

Cod. Sez. Sup.  Sup. B @l Cortografia di base
Com. Sez. Urb, Foo pale Cart. Cens. - .
Grafe Stradale
485 150 Urbana . A ¥yt
") Terreno
) meswwo
Rewdennia'e =57 Catasto
genenco W tercdle
PIOMBCVO [] T veus
M I masbrcan
M P 2ezue e Strace
% ] [ Zone OMI

[] 0 Confini Amm. - ISTAT

‘]omsw.mmemmwsw:pmm E}nnxxﬂ (&
ntrate S«

WG S84 ETRF2000 - Lat: 41899248 Long: 124673562

Google

A Roma (RM) - Lazio
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B Interoperability services concerning Cadastral Cartography
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Evolution of the Italian Cadastral Cartographic System: WMS Service

Disposition of the General Director of AdE 23*" November 2017 n. 271542

Implementation of the Italian Legislative Decree 27t January 2010 n. 32, concerning the
establishment of an Infrastructure for Spatial Information in the European Community
(INSPIRE).View services of parcels data sets.

WEB MAP SERVICE (WMS)

CADSTRAL MAP International st_andard s_ervice, making it
possible to display,
IMAGE . 3
navigate, zoom in/out, pan, or overlay
WMS SERVER 77 ; viewable spatial data sets

» "
AT
A
e ——
Proviecis Comume Serione fogho Alegato Sviuppo Particella

CADASTRAL at w01 o o oo
GEO DB

((f

=,

EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SISTEM:

the onfine dynamic search and surfing .S  FyroGeographics General Assembly 2019 - “The National Response” Manchester, Tth October 2019



Interoperability services concerning Cadastral Cartography

&

INTEGRATED VIEW

Cadastral Maps (WMS Service — Agenzia delle Entrate)

Ortho-Images (WMS Services - Ministry of the Environment and Protection of Land and Sea )

3

FEELHDHDHANN

Vé
]

8

HAoBe

4 ~C Agenzia delle Entrate - Cartografia Catastale
@ Acque
@ copyright(c)
@ Fabbricati
@ Mappe
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@ Province - Uffici
@ Strade
b & vestizioni
» = BE

<

4

4

4\' n B

Layers Panel

A& TE-FAO

v

4 [7] [ Fabbricati
[ Fabbricato

4 [7] [ particelle
[ Particella

4 [7] [ strade
W Strada

4 [V [ Acque
0 Acqua

4 [ [ mappe
/\/ Mappa

4 [7] [ province - Uffici
N Provincia

4 [7] B Copertura regioni zona WGS84 - UT...

EPsG:25833 (OTF) @
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Interoperability services concerning Cadastral Cartography

INTEGRATED VIEW

Cadastral Maps (WMS Service — Agenzia delle Entrate)
Regional Technical Maps (WMS Services — Lazio Region)

m QGIS 2.16.1-Ngdebo - INSP) - c=ron XT
| Progetto | Modifica Visualizza Layer Impostazioni Plugins Vettore Raster Database Web MMQGIS Guida

DEERRR A0SLSHPPLALBIC@e K & -LEEL = M-

#JBoo-skkii>xE8 B = RERDR o A
V, Browser Panel 8 X o ; 1 ~ 2 )
CRTYXO ;
'c > < AdE_2017
f 4 =C Agenzia delle Entrate - Cartografia Catastale
Q @ Acque
'{: - @ copyright(c)
@ Fabbricati i
@ i ® Mappe ‘5
@ @ Particelle ‘
& Province - Uffic m
@a v @ Strade
R b @ vestizioni
,ﬂ b = BE i
<[ =S 0 >
ﬁ . Layers Panel 8 X :« I 8
P ¢ A®TE-BAD
&

4 [7] B Fabbricati
[ Fabbricato
4 [7] [ particelle
[ Particella
a [V ' Strade
I strada
4 [V B Acque
0 Acqua
4[] ¥ mappe
/N Mappa
4 [V . Province - Uffici
N Provincia
4 [V 3" Wosaico CTRSK £PSG3004.ecw 1. |k e e En ate(c) 2018
= e —— B i y

1,

RoBe+ B

Coordnata 2008254636633  © Scala 1:5.169 v {@ Magnifier 100%
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Interoperability services concerning Cadastral Cartography

INTEGRATED VIEW

Cadastral Maps (WMS Service — Agenzia delle Entrate)

Flood dangerousness Maps (WMS Services - Ministry of the Environment and Protection of Land and Sea )

Geometria
4 RN.PALPERICOLOSITA. ...

objectid 147213

cod_adb 5

adb TEVERE

bacino

pericolosita

tipologia FASCIA AA

piano PAI

delibera DPCM 10/11/2006 - GU N.33 DEL 09/02/2007

data_aggiornamento  02/08/2002
tipo_pericolosita ALLUVIONE
tr

note

legenda ELEVATA
coord_orig EDS50 UTM 33N
> (Derivato)

Modalita |Tutti i liveli ha

Z B PAI - Pericolosita alluvione
s Bl MOLTO ELEVA”
5@ Il ELEVATA
B MEDIA
el I MODERATA
I8 SITODIATTEN -
\@ N.D.
w ALTRO 3
4 [7] [ Mosaico_CTRSK_EPSG3004.ecw
4 [7] B copertura regioni zona WGS84 - UT...
[] OpenStreettap &
Coordinata  289642,4636262 W Stala 1:4.353 v [ Magnifier 100% % Rotazione 0,0 *| @ visudizza @D Epsci2s833 (o) @
-
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Interoperability services concermng Cadastral Cartography

WMS SERVICES OF OTHER ADMINISTRATIONS IN THE "SIT"

The damages caused by the earthquake in Central Italy - The 2016 and 2017

/N The destruction of Amatrice

EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SISTEM:
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Interoperability services concerning Cadastral Cartography

WMS SERVICES OF OTHER ADMINISTRATIONS IN THE "SIT"

Thematic representation of damages caused by the earthquake in Central Italy - The 2016 and 2017

data coming from the Civil Protection

L TERAITORIO

LIVELLT TEMATISMI

Cartografia di base
() Grefo Stradale
[] Grafo Srradale

Fabbricati
” Acque e Strade
[] [ Zone omr
% [] &t Zone Cens.
B [] ## confini Amm. - ISTAT

saessione - tone| i SUBSTANTIALLY NOT DAMAGED
pres % READLY RESTORABLE
't DEMAGED

X HIGHLY DEMAGED

WX DESTROYED

A  Amatrice (RI) - Lazio

Service used to make more efficient the AdE cadastral activities

=,
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Interoperability services concerning Cadastral Cartography

C The Emergency Management Service «Copernicus» and the
OP

SICYR cadastral cartography of the Agency

* After the earthquakes in the Central Italy, the Civil Protection Department has
set up the «Copernicus» service making available the wrecked buildings maps to
estimate the damage through satellite images

* The «Copernicus» programme has chosen the cadastral cartography of Agenzia
delle Entrate for the thematic representation of damages caused by the earthquake.
Information related to the damages caused to the buildings by the earthquake is
reported directly on the cadastral cartographic base of the area affected by the
event

* The Agency data base is, in fact, an official large scale cartography, continuously
updated and immediately available in the whole national territory, also through
interoperability services between Public Administrations

* The damages estimate service is carried out through the work of several operators
who visually evaluate the damage and its severity, by watching the satellite images
captured to this purpose

==
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Interoperability services concerning Cadastral Cartography

_ The Emergency Management Service «Copernicus» and the
OPEIMICHER cadastral cartography of the Agency

Earthquake in Central Italy - 30th October 2016 —Visso Municipality (MC)
The images and data resulting from the processing can be consulted and downloaded free of charge from the website of
Copernicus Emergency Management Service:
http://emergency.copernicus.eu/mapping/list-of-components/EMSR [ 90

alva il file (Ctrl+S)

Visso aerial - ITALY
Earthquake - Situation as of 23M 02016
Grading Map

= [

BTl

U0t memmar Aot pvn e
e

Visso aerial - ITALY

CLIT]
|

Data Sources

Pre-event image: Orthophato 20cm @ 2016 CONSORZIO TeA (formed by e-GEQS S pA. - { 4 Imae=ct=aEs
CGR S.p.A. - Aerodata ltalia sf) —ALL RIGHTS RESERVED ST

Post-event image: Aerial data @ European Commission {(acquired on 29102016, GSD 0.1m,
0 % cloud coverage) provided under COPERNICUS hy CGR, Compagnia Generale
Ripreseaeree (S.PA)

Base wvector layers: OpenStreetMap @ OpenSireetMap confributors, Wikimapia.org,
GeoMames 2015, Geoportale Mazionale @ Ministero dell’Ambiente
(hitp-ffwww pcn.minambiente.it), Halian Cadastral Map - Agenzia delle Enirate, refined by the
producer.
Inset maps: JRC 2013, @ EuroGeographics, MNatural Earth 2012, CCM River DB @
EUJRC2007, GeoMames 2013.

=,
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http://emergency.copernicus.eu/mapping/list-of-components/EMSR190

Interoperability services concerning Cadastral Cartography

C The Emergency Management Service «Copermcus» and the
op

SIMICUS cadastral cartography of the Agency

Earthquake in Central Italy — 30th October 2016 -Visso Municipality (MC)
«Copernicus» has chosen the cadastral cartography for the thematic representation of damages
caused by the earthquake because it is accurate, large-scale, interoperable, available throughout the
terrltory, updated dally

Completely Destroyed
Highly Damaged
Moderately Damaged
Negligible to slight damage
Not Affected

% [0 ORTOFOTO
B % (@ ap-Fm
|| ap-FM-Fabbricati
- x [l ap-FM-Fogli
(X_Q % [V ORTOFOTO-AP-FM e Qi
B (@ R 3
9 [ "] RI-Fabbricati - N
o Particelle B r
v RI-Fogli

'\/{] x LgORTOFOTO-RI g % 4. “ ’ ~ l"

}[:15‘3 B (% L@ PG ‘ ‘ .

ig3 B2-% [ pe-cat A

% \_@ Fabbricati 3 '/ ?,'

L X | | vallodinera ﬂ & X

R x sellano 4 B } %, \ / . ",‘
x scheggino J / # 5

ﬁg x santanatolia 1 ™S : ~&) ‘(’ . 5 - r
B x poggiodomo R 4 3 > . !

b B [l orRTOFOTO-PG g

! 337140e E

2 €& G 7 | 8% CloocumentsandS... | & Deskiop @ Ci\Documents and 5. | M L:\Sisma_Ottobre2016 & C:\Documents andS... @ qals26.1-Brighton .. @A 1 & VG EG Y,
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Interoperability services concerning Cadastral Cartography

SEARCH AND SURFING SERVICES REGARDING
CADASTRAL CARTOGRAPHY ThaiC ADRSTRAL

CARTOGRAPHIC GEO-PORTAL

a Geoportale Cartografico Catastale
Pe—79

o INSPIRE

Ricerca su Mappa Guida al servizio

Hegpone:

https://geoportale.cartografia.agenziaentrate.gov.it/

Comune Catastale:

Contatti e assi | Informazioni particella catastale ye-

+ Mappe acmite dal catasto urbana vigente

' ek
0 et tasea Nesrn o carca sl matachtl FAQ

+ Fogh di mappa non comsultatil
Particelta della mappa: 3 Moo rovo i Comune refa sta del Comuni
°

Frouna § - IFORMAZION CATASTALH

/ Geoportale Cartografico Catastale
a.
nn s

Frouna 8 - o ow cupomeLs

"':‘ NB. o Latastall vengono. 2 partie dalla scala 1:200000: per scale
i !
K \\_\_TV_X\'“Q 1) W a DD(\"\' A S A\ Lit cd i
\ <4 — " "
I | rcerasoriorn MECEAMAZON S VELLO \ A\ g\& Uver infomazniparicets
Rogene /\< N o \ \"a Cartog s Catantiate
. sue@ A Y a q// 2 vz s aron parce
oL T T, D o ol o
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~  Visibilitd su mappa del risultato di ricerca
Part s eits moppaa n

1l bottone consente di evidenziare sulla mappa il risultato della ricerca effettuata; infatti, se
selezionato, definisce in rosso lo sfondo dell’area di ricerca.

The CADASTRAL CARTOGRAPHIC GEO-PORTAL service is available for the
whole national territory, except for the municipalities in which the cadastre

is managed, by delegation of the State, by the autonomous provinces of
Trento and Bolzano

=,
EVOLUTION OF THE ITALIAN CADASTRAL CARTOGRAPHIC SYSTEH: P

the onfine dynamic search and surfing .S  FyroGeographics General Assembly 2019 - “The National Response” Manchester, Tth October 2019



Interoperability services concerning Cadastral Cartography

SEARCH AND SURFING SERVICES REGARDING ‘
CADASTRAL CARTOGRAPHY The CADASTRAL

CARTOGRAPHIC GEO-PORTAL

Agenzia delle Entrate

- .
(=) Geoportale Cartografico Catastale | https://geoportale.cartografia.agenziaentrate.gov.it/
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The geo-portal allows the search of a single cadastral parcel and its view

on the cadastral map, for the whole national territory (except for the territory
managed by the autonomous provinces of Trento and Bolzano )
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EVOLUTION OF THE ITALIAN
CADASTRAL CARTOGRAPHIC SYSTEM:

the online dynamic search and surfing

Marco SELLERI

Director
for Cadastral, Cartographic and Land
Registration Services

/‘agenzia /;*
«wntrate®d

Many thanks for
your kind attention
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