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Private spaces in 3D
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Common spaces

residential use

offices
shops
v’ Different types of uses

|
Private spaces in 2D

v’ Different types of Rights, Restrictions and Responsibilities
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Physical space Economic resources

Food and Land
shelter markets
Cultural heritage Rights and obligations

“.. the processes of
recording and disseminating information about

Figure I. Perspectives on land

Source: UNECE, Guidelines on Real Property
-t h e . Units and Identifiers
)

TIMBER RIGHTS

- and of land and its associated resources”

A‘e"\m\
GROUND WATE
\ RIGHTS\

Source: Dale and McLaughlin, Land Information .
Management (1988) g Source: Kadaster, cadastral map Delft

[UN-ECE report, 1996]

Land Administration
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People-to land relationships
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angece

Basic “building block”
in 3D Land Administration Systems and
3D Spatial Planning

Dale and MclLauglin (1999), van Oosterom & Stoter (2010)

High density housing permits \

Zone: Housing Medium Density

Zone: Housing Low Density

Development rights
Agricultural rights
Right of way rights

Zone: Mixed Zone Underground

right of way rights

Office permit

Ground water rights

Quarry permit Surface water rights

Mineral rights

Zone: Agriculture-Farming

Zone: Mining
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Country (- State) 2010 2014 2018 2022 37 States res ponded
Argentina 2010 2014 2018 2022 ftaly 2010
Australia Kazakhstan 2010
Kenya 2010 2014 2018 2022
Macedonia 2010 2014 L

AUS - Queensland 2010 2014 2018 2022 Malaysia 2010 2014 2018 2022
ALS - Victoria 010 2014 2018 2022 Mgntenegm 2022
AUS - NSW 2018 2022 Nepal 2010 2022
AUS - Western 2022 The Netherlands 2010 2014 2018 2022
Australia ~
Austria 2010 2022 ¢
Bahrain 2010 2022 New Zealand 2018 2022
Brazil 2010 2014 2022 Migeria 2010 2014 2013
Canada - Québec 2010 2014 2018 2022 “;_”rl“"a;‘ ﬂ ﬁ 18 209 4th
alan FATFS4 | i
( Portugal 2014 2018 2022 QueStlonnalre on
China 2010 2014 2018 2022 _ _ . . .
osta Rica = .
Costa Ri 2014 2018 Russian Federation 2010 3DLand Admlnlst ration:
Croatia 2010 2014 2018 2022 Serbia 2014 2018 2022 2022
Cyprus 2010 2014 2018 2022 Singapore 2014 2018 2022 ¥ status December and
CZECh REpUb“C 2014 018 2022‘ Slovenia 2018 2022 /
Denmark 2010 2014 2022 | South Korea 2010 2014 2018 2022 expectations for 2026
Finland 2010 2014 2018 2022 Spain 2010 2014 2018 2022
France 2010 Sweden 2010 2014 2018 2022
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Germany 2010
Greece 2010
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Switzerland 2010
Trinidad and Tobage 2010
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Hungary 2010 2014 2018 Turkey 2010 2014 2018 2022
lceland 2022 2022
India 2010 2014 2018 United Kingdom
Indonesia 2010 2018 2022 England and Wales 2010
lsrael 2010 2014 2018 2022 Scotland 2018 2022 FIG joint commission 3 and 7 Working Group on the

Land Administration Domain Model/3D Land Administration (LADM/3D LA)
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implementation.

Cyprus + technical approache
* data model design,
[} [}
+ managing the cost of implem
r I O r I a ‘ S O r - 9 Czech Republic . i ta for 3D parcels (e.g., using BIM),

. the benefits of 3D parcels through visualization
* addressin slative needs.

L] L] 10 Finlan + develo i f-use units (spatial units that define specific RRRs).

In the tield of 3D LA e

ressing data availability and legal aspects.
* raising awareness about the need for 3D cadastres despite existing research on
possTbIe solutions.
# Countries reported Priorities axes tablishing a strong legal framework,
thaoir +nn nrin * impro gtl cal © pblt f3Ddt acquisitio

1. Legal aspects: specifically related to the provision of Ieglslatlon that can &

support 3D in LA.

Organisational aspects: related to capacity building on the personnel
for 3D LAS, the engagement of private sector and stakeholders, as well
as the development of clear guidelines.

Technical aspects: interoperability; usage of the latest technologies (VR,
AR) and specific support for the 3D data capture.
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DIGITAL
TECHNOLOGIES Planning/

Renovating/ Zoning

T H RO U G H S D L Decommissioning

Surveying

Operating/
Maintaining

DATA CIRCULARITY

Designing

Financing

A life-cycle thinking
approach to share &
reuse the same data

Evaluating/
Taxation

Permitting related to technical, legal,

Registering (LA) administrative,

Constructing environmental & social
issues

@ BM™ © Building passports
O Data acquisition techniques (@) (3D) GIS/ Digital Twins
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Standardisation
bodies in the
field of

Standardisation *INTEROPERABILITY* e

information
systems
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1ISO19152:2012
Land Administration Domain Model
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LADM country profiles/ implemer

Scotland

I
Indonesia

Colombia TS

Mozambique F
Malaysia
Montenegro
Honduras
Serbia

Albania

P

Uganda

that complies to LADM standard (1SO 19152:2012)

’——Oﬂ 1S0 19152:2012
LA G ic i ion — Land inistration Domain

|| P
LA_Party .
Stommen GLIALS
This standard contributes to the following Sustainable Development Gaals:
—
BEDmE

Aditya et al., 2019

Spatial Elements in Malaysian LADM Corresponding Entities in LADM-Compliant 3D Database

Indonesia GretelUp

ate
Database

‘ Onsite
R Validation
. using

Collection

Retrieve
Identificat AO| Data
ion from NLIS
Boundary
Point
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Snap setting

Membuka MBTiles
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TABLE 4.2 Aninventory of LADM Edition I-based country profiles

1 Albania world Bank (2019) initial steps towards LADM adoption; nationwide
2 Bénin Mekking et al. (2020) initial steps towards LADM adoption; nationwide
3 Brazil Dos Santos et al. (2013) nationwide
Paixao et al. (2015) indigenous tribes’ land rights
Purificacdo et al.,2019 nationwide; technical implementation
4 Cape Verde Andrade et al. (2013) nationwide
Chile Flores-Rozas (2024) nationwide
6 China Guo etal. (2011) nationwide
Guo et al. (2013) nationwide; focus on 3D
Zhuo (2013) nationwide
Zhuo et al.,, 2015 nationwide
Yuetal (2017) immovable property
Xu et al. (2019) natural resources
Zhuo et al. (2020) farmland
Xu et al. (2022) rural homesteads
7 Colombia Jenni et al. (2017) nationwide
Guarin et al. (2017) nationwide
Morales et al. (2019) nationwide; technical implementation
FAD (2020) nationwide
8 Croatia vucic et al. (2013) nationwide
Mader et al. (2015) nationwide; linking various registers
vucic et al. (2017) nationwide
Mader et al. (2018) nationwide
Flego et al. (2021) marine
Tomic et al., 2021 nationwide; focus on valuation (LADM Edition II —
Part 4)
vucic et al. (2022) nationwide; revision of initial country profile
9 Cyprus Elia et al. (2013) nationwide
Demetriades et al., 2023 nationwide; focus on valuation (LADM Edition II —
Part 4)
10 Czech Republic Janecka et al. (2016) nationwide
Janetka et al. (2017) nationwide; focus on 3D
11 Ecuador Atapuma et al. (2020) nationwide
12 Estonia Batum, 2024 nationwide; focus on spatial planning (LADM Edition
II- Part 5)
13 Ethiopia Kebede et al., 2018 nationwide
14 Finland Niukkanen, 2023 nationwide
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ISO 19152 LADM Edition I
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ISO 19152 LADM Edition I
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ISO International
International s Standard
Standard .
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Conclusions

4***

« EuroSDR

Standardisation is essential for coherence and interoperability across the entire spatial
development lifecycle.

Adoption of models such as LADM ensures consistent data structures, terminology, and
processes from planning to long-term land management.

Harmonised standards enable seamless data exchange, reduce ambiguity, and support
automation of key land administration workflows.

Improves institutional coordination, strengthening governance and enabling more
transparent, evidence-based decision-making.

Enhances the quality, reliability, and reusability of spatial and legal information across
sectors.

Provides a robust foundation for resilient, efficient, and citizen-centric land administration
systems.
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The Land Administration Domain Model
An Overview

LADM:

= information model for land administration

* land and sea
Peter van Oosterom

* |and tenure, land value and planned land use

" |anguage, common vision

= system development — interoperability
= GIS and DBMS providers
= developed by FIG, ISO and OGC and others
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Abdullah Kara Eftychia Kalogianni
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Available at:
https://www.fig.net/resources/publications/figpub/pub84/fispub84.asp



https://www.fig.net/resources/publications/figpub/pub84/figpub84.asp
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