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Documentation of Landownership
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Going digital
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) Legal basis

Swiss Civil Code, 1912

« Security of ownership, efficient land market, and
mortgaging of real estates

Ordinance on Cadastral Surveying, 1993

 Digital format of cadastral surveying, extension of
purpose beyond land registry to information systems

Act on Geoinformation, 2008

« A uniform legal basis for all land information based
on the various federal decrees (incl. cadastral
surveying)

A legal basis for the introduction of a cadastre for
public legal restrictions on landownership rights
(PLR-Cadastre)
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Core Data Model of Swiss Cadastral Surveying

Digital data description AV93 (introduced in 1993)

MODEL Basic_Data_Set
DOMAIN
LKoord = COORD2 480000.000  70000.000
840000.000 300000.000;
HKoord = COORD3 480000.000  70000.000 0.000
840000.000 300000.000 5000.000;
Height = DIM1 0.000 5000.000;
Precision = [0 .. 300];

| OPTIONAL Table P | Reliability = (yes, no);
T S— LetterOrientation = GRADS 0.0 400.0;
| S e parme® ohl Status = (planned, valid);
| bl ipMal TOPIC Control_Points =

| OPTIONAL Table e |l | ==z

E— END Control_Points;

PRI S | OPTIONAL Teble P | -

Control points [ [ TOPIC Land_Cover =

AR Y] AT TS 111131111 111 11151111 — N U U A A e
| OPTIONAL Tetie P | END Land_Cover;

Land cover .
Vi (e parne JoMal OPIC Ownership =

N
Single objects 3 Gt ntation = (border_stone, plastic_peg, cross,
Taantio P Riruts it sl wini ne Hiuii LimitPoint = not_monumented) ;
. table o one (o cxcepional et 1 mo | OwnershipType = (parcel, distinct_right,
Heights Origin>  Aibute thatrelats with ancther B (s ideniter H construction_right, water_source_
{able (relational atrbute) Date3 SostonBlecision i B
T PositionRalabilty | H o A right);
orgn ™ TABLE LimitPoint =
Local names Smbaonenaton L 0SKey: OPTIONAL -> OwnershipMaintenance;
] Identifier: OPTIONAL TEXT*12;
Ownershi p— 1 Geometry: LKoord;
p PROJOwnership e L - PositionPrecision: Precision;
osiey > B 55‘%?{,, PositionReliability: Reliability;
mber ity ags X
. . Geomelry Origin’ u Origin: OPTIONAL TEXT*30;
> Origin lass _ - N - -
Plpellnes Sbar 2 ; - ] SymbolOrientation: OPTIONAL LetterOrientation;
A M 11 Default: 0.0
Administrative ile IDENT
P PROJOWnershipPosition Parcel DistinctRight OwnershipPosition Geometry;
subdivisions — R c i B END LimitPoint;
ject > — Object > —1} L opject > [ onject > 0
Nimberorencaton S S Nimberoneniaton = END Ownership.
Numbervertcalgninent Nemberverteaimianment END Basic_Data_Set.

8 Information Layers Data Model (UML) Data Description Language

(Possibility to manage the layers (8 Entity-Relationship-Diagrams)
separately) I NTERLIS
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Common Data Integration Concept

Legal topic Institution, ~ textual spatial data,
stakeholder information geoinformation

Water/noise protection Local government @ =

Environ. protection Environ. dept. ‘< — =

Land-use planning  Planning dept. @

Spatial Data
Infrastructure
(SDI)

_ , Corporations, —
Collective land rights tribes, clan @ /ﬁé

Land valuation Government <l Q‘T

Public-law restrictions Government 3 =

Land registry, National government %

State government @
cadastre Local government ——

Four basic principles for 1) to respect the legal / institutional independence of stakeholders ——1
a common data integra-  2) to use a standardized data modelling concept
tion concept: 3) to use a common geodetic reference framework ...

4) no logic relations between objects in different topic except

through geographic location




) Independent information layers

Advantages:

« stakeholders can look after their own data sets, they only have
to respect the defined basic principles

* the fear of stakeholders — losing control over their data — can be
overcome

Legal topic Institution,  textual spatial data,
stakeholder information geoinformation

Water/noise protection Local government @g

B teationsssBRvisondept

Land-use planning Planning dept. g ;
- orporatio

L olhiective iana rignts 2 E— B R
Land valuation Government Q—g

—=
i

Public-law restrictions ~ Government I ———
Land registry, National government
cadastre Local government = i

» work flow and data flow can be clearly defined and managed for
each stakeholder independent from the others
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Extension of legal
dimensions




Statement 1 on Cadastre 2014

estricion © ﬁstrictionA Cadastre 2014 will
——Tand show t_he c?mplete
4 progérty1 legal situation of land,
i including public rights
- K and restrictions!

(Kaufmann and Steudler, 1998)
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-+ Flood of restrictions

Ortstermin in Ursenbach BE, Freitag, 20. August 2004 : 101 Gesetze, Verordnungen und Vorschriften
miussen allein in dieser Alltagszene beachtet werden (aus FACTS, 2.9.04)
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) Landownership: the macro-economic dimension

The Swiss cadastral system secures real estate values in the
order of CHF 2,000 billion, of which approx. CHF 900 billion of
mortgages are given out (more than CHF 100,000 per
population).

The documentation of PLRs potentially can improve
transparency and security of landownership; if the effect is only
0.1%, it would correspond to CHF 900 million.
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17 Public-law restrictions in Swiss cadastre

(full coverage by 2020)

PL-Restriction Institution, ~ textual spatial data, Geodata
g stakeholder information  geoinformation Infrastructure
Cantonal and municipal use planning Land-use planninz Dept. S S —— | =

Project zones

Construction lines Railways

Project zones
Construction lines
Aerial obstacles

Eonsérucilon imes A A 'ﬁ

Airport authori: -

Hazardous waste Environmentz:

Ground water protection zones
Ground water protection perimeters

Forest delimitation (in constr. zones)
Forest distance lines

Forest Dep“t.‘:f-'i ~_ B

National government
State government
Local government

Land registry,
cadastre
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CLRKEN — Questionnaire in 2015

* Public-Law Restrictions (PLRs) and Status in Europe (Nov.
2015):

— Types of documented PLRs
— How many different PLRs?
— Integration in cadastral system?

— Coverage

 Responses from 25 countries

A
e CLRKEN
T ADITICS Cadastre + Land Registry
nowledge Exchange Network




Types of documented PLRs In 22 countries

Environment and nature protection
Water protection

Spatial and land-use planning zones
Cultural heritage

Public infrastructure corridors and zones
Traffic lines and zones

Forest management and protection
Contamination sites, pollution
Public easements, servitudes
Coastal protection zones

National border restrictions

Sea and water public domain
Biological diversity

Security zones

Noise

Concessions

PLRs that have been mentioned most

Cultivation restrictions
Mining related rights and restrictions

CLRKEN
y *
(ST eI T Tol) eI Cadastre + Land Registry
\ Knowledge Exchange Network

10 15

20




Status of PLR Documentation in Europe

Documentation of PLRs and possibility to overlay
with cadastral landownership parcels

overlay with CP

PLRs yes, not possible to
overlay w. CP

number of PLRs
xx  documented with spatial
extend

PLRs no, but expected
within next 5 years

PLRs no, not expected
within next 5 years

no feedback received

. PLRs yes, possible to

CLRKEN
. Vg *
Eur oGgogr’aphlcs Cadastre + Land Registry
\ Knowledge Exchange Network Malta




Extension of geometric
dimensions




Our world is evolving, it gets more and more
complex...
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The needs become more demanding...
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) New surveying techniques become available...
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) So far — in the cadastral context — we maintain and
present our data in 2D only!
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Dense urban context
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«There is Chaos in the Underground»

e Postulate by Member of Parliament in 2011: Gov. is requested to explain:
(i) how the use of the underground is legally regulated; and

(ii) what opportunities and concepts exist for the better regulation and
sustainable use of the underground.

e Report from the Federal Office for Spatial Development (ARE) in 2014 with
the recommendation

... to investigate how the extension of official cadastral surveying and the
cadastre of PLRs into the underground as well as the harmonization of
the cadastre of under-

. Stollen Baustoffe
Leitungen: Steine

eme. o Mineralische Rohstoffe: +«QGas e Untertage-

ground utllltles Can /‘_(ii B, 0 ol Mineralische Rohstoffe: * Strom o _4_,_,4*,—_3%_‘:':5_. =k
. rund Kies _ - EeT’) e I [ Lt:::lr:]-r Tunnels

help to satisfy the vassor

requirements for the

3rd dimension.

Salzsohlung
Entsorgung

) radioaktive Abfalle

= & ¥

COz-Entsorgung  Kohlegas (CBM)i ‘ |
|

_Kehlenwasserstoffe / \ Gasspeicherung

M / N

4 /] \ 4 Hydrothermale Geothermiesysteme
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f Y |
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Federal Office of Topography swisstopo Daniel Steudler, TUFE 2018, Athens, 9 Nov. 2018 23



Digital Transformation
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Discussion Paper 2017 — Paths to Digitisation

-

identifies four elements of megatrends that may affect the cadastre

call on the profession to keep eyes open

,Lu“_..
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& \W -

‘-_..l -

Think Tank “Dimension Cadastre”
Discussion paper 10/2017
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) Four opportunities for the future of the cadastre

Data: the basis of the digital
revolution

Meta platforms for a high level of
market dominance

RECOMMENDATION 1

Data science is a new area that will supplement the
field of geodata as we know it today. It is therefore
essential that Swiss universities introduce studies
for geodata scientists.

RECOMMENDATION 2

In the future, people will access public services via
apps. Requests will be carried out through
application algorithms. Public administrations will
have to operate meta-platforms for the future
provision of their services. In addition, they can
manage their official data and algorithms in the
form of (geo)services available to other meta-
platforms operated by other third parties (public or
private). An example might be BIM (Building
Information Modelling).
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) Four opportunities for the future of the cadastre

Revolutionising registers through the
use of Blockchains

Towards an administration and
governance of variable geometry

RECOMMENDATION 3

Blockchain technology is moving in the direction of
distributed ledgers, i.e. distributed, transparent and
high-security registers. This development will have
a particularly strong impact on the public sector,
which will have to react swiftly and offer such
services as quickly as possible, especially in the
context of the land register.

RECOMMENDATION 4

The "Smart Cities" concept will affect the structure
of public administrations. Smart Cities will sit
across different territories (municipality, canton or
region, e.g. Greater Geneva) and will be digital
rather than bureaucratic. Administrations therefore
have to create smart data that form the digital
building blocks for Smart Cities.
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@ EU Ministerial Declaration on eGovernment, signed in

EU2017.EE

S Tallinn on 6 Oct. 2017

e signed by 28 EU countries (incl. GB) + IS, FL, NO, CH

e ...the overall vision remains to strive to be open, efficient and
inclusive, providing borderless, interoperable, personalized, user-
friendly, end-to end digital public services to all citizens and
businesses — at all levels of public administration.

e Policy action lines:

1)
2)
3)
4)
5)
6)

Digital-by-default, inclusiveness and accessibility
Once only

Trustworthiness and Security

Openness and transparency

Interoperability by default

Horizontal enabling policy steps
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) Evolving Dimensions of the Cadastre

Effect

Traditional cadastre = documentation of land- legal, social, and economic

ownership rights security

Digital format maintain data digitally interoperability, basis for
Spatial Data Infrastructures

Extension of legal documentation of more transparency in legal

dimensions public-law restrictions terms, more transparent land
market

Extension of geo- document 3D owner- enable planning and coord-

metric dimensions ship situations ination above and under-
ground

Digital trans- Linked Data, Internet of to support E-Government, to

formation Things, Big Data connect with Smart Cities and
BIM
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