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More than a decade ago A few days after the 
meeting

A representative from Cyprus 
asked: 
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 Czech technical standard by the Czech 
Office for Standards

LADM translation
 ISO languages (English and French) 
 Spanish, 
 Czech, 
 Chinese, 
 Korean, 
 Russian 

LADM adopted & published as national 
standard

INSPIRE Cadastral Parcels

UN-Habitat 17 countries STDM

LADM Implementations



Land Administration

process of recording and 
disseminating information 
about: 

• ownership [RRRs]
• value 
• [planned] use of land 

and associated resources
UN-ECE, 1996

Enemark et al., 2006



LADM Revision – Multipart

Scope 
LADM 
2012

Again, international standard 
shortly after a PPC meeting?

It should be noted that 3D representations are relevant for all parts



LADM Part 3 Marine Georegulation and 
IHO S-121 (International Hydrographic Office)



LADM Part 4 Valuation information, relevance of 3D
• 3D RRRs (legal) and 3D physical objects
• 3D view analysis (lake, ocean, golf and

mountain view)
• 3D noise analysis (e.g. airport and 

neighborhood noise) 
• 3D hazard analysis 
• 3D crime analysis 
• 3D insolation analysis (sunlight and 

daylight analyse) 
• 3D distance to points of interest (central 

business district, metro station, busy 
road, beach, waste, school, …)

Viewshed polygons for two levels: 
yellow=visible from top, red=one level lower



Screenshot from The Netherlands 3D valuation 
dissemination prototype

• Supporting different aggregation levels (unit, floor, building,…)
• Multiple years can be selected

https://nlvaluation.landadmin.org/

https://nlvaluation.landadmin.org/


Spatial planning information as part of complete 
land administration

RRR governs by Land 
Administration Regulation 

and Policy

RRR governs by Spatial 
Planning Regulation and 

Policy

RRR governed by Spatial 
Planning Regulation and 

Policy

RRR governed by Land 
Administration Regulation 

and Policy

Spatial planning regulates total height of 
a building on a parcel 

Spatial planning regulates ratio of 
the land use over an area 



LADM Part 5 Implementation - 3D spatial plans

3D plans and buildings             3D buildings only

http://pakhuis.tudelft.nl:8080/edu/cesium74/pupm/ (Agung Indrajit)

http://pakhuis.tudelft.nl:8080/edu/cesium74/pupm/


First 3D cadastral registration of multi-level ownerships 
rights in the Netherlands, March 2016:

Delft railway station  6 owners
Volumes per owners defined in 3D pdf deed
(approach not used in other cases)



New in LADM part 2: 
Design sources and Refined Survey Model

12

«featureType»
Generic Conceptual Model::

LA_Source

«featureType»
Administrativ e::

LA_Administrativ eSource

«FeatureType»
Surv eying and Representation::

LA_SpatialSource

«FeatureType»
Surv eying and Representation::

LA_DesignSource

«FeatureType»
Surv eying and Representation::

LA_Surv eySource
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integratedSource

0..*



Design sources for apartments: BIM IFC

• Open data format for BIM
• Most used data model in AEC sector
• NL: BIM mandatory for buildings > €10M
• Rijksvastgoeddienst, BIM Loket
• No legal space in IFC
• ISO 16739-1:2018



Proposed Solution

IfcSpaces
Zoom-in

UD Property set

MSc GIMA thesis Jennifer Oldfield, 2016 
MSc Geomatics thesis Roeland Meulmeester, 2019

• Add User Defined Property Sets for IfcSpaces
• IfcSpace one out

of 800 IFC entities



Validation rules and checking

• Collect real world examples of BIM/IFC models
• Define guidelines for valid BIM/IFC for 3D Land Administration:

1. Legal Spaces: ifcSpace present
2. Relation to the LAS: unique identifier per apartment
3. Geometries: valid polyhedral spaces, closed
4. Spatial Relations: no overlaps, no gaps
5. Levels of Georeferencing: LoGeoref 10 (postal address), 20 (WGS84), 

30 / 40 (Cartesian CRS), 50 (any CRS specified by EPSG) 
according to Clemen and Hendrik (2019)

• MSc GIMA thesis of Marjan Broekhuizen, 2021



What about underground legal spaces (tunnels/utilities)? 
• Several cases, not many IFC
• Most cases in other format (first convert to IFC)
• Heinenoordtunnel was direct in IFC (RWS was exception)
• 3D Web-dissemination of the legal space via Cesium JS
• MSc Geomatics thesis Rohit Ramlakhan, 2022



Dutch Notaries initiated BIM Legal 
• Launched in 2021 aiming at potential buyers
• Very positive responses, including an legal innovation award
• Kadaster continues

https://bpd2.ogdb.nl/bpd/project/9531/landgoed-hoevesteijn

https://bpd2.ogdb.nl/bpd/project/9531/landgoed-hoevesteijn


• Review and update of current 3D Land Administration (Cadastre) developments

• All relevant issues incorporated, different sections in questionnaire 

• Keep track of development worldwide

• Assist researchers etc. with snapshot of past, current situation, and future plans

• 4th questionnaire can be compared to the earlier editions, every 4 years

• Submission via off-line word doc by email or google form (new)

• All completed questionnaires on-line at http://www.gdmc.nl/3DCadastres/participants/

 How to better compare the progress of the various countries?

3D Land Administration questionnaire 

http://www.gdmc.nl/3DCadastres/participants/


1. General/applicable 3D real-world situations
2. Infrastructure/utility networks 
3. Construction/building units 
4. X/Y Coordinates
5. Z Coordinates/height representation
6. Temporal Issues
7. Rights, Restrictions and Responsibilities
8. DCDB (The Cadastral Database)
9. Plans of Survey (including field sketches)
10.Dissemination of 3D Cadastral information
11.Statistical information
12.Reflection
13.Contact details

• As similar as possible to the first one 
– enable to track changes over time

• Understanding data distribution
• Numerical analysis - benchmark
• Expected vs. realised development
 2026 and 2022 in the last case

Questionnaire design



37 states completed the 4th Questionnaire of 3D Land 
Administration: current status of 2022 and expectations for 2026



• Body Copy

Title

Received responses



# Countries/ Jurisdictions that participated
Number of 

countries that 
participated2010 2014 2018 2022

1 √ √ √ √

Argentina, Queensland and Victoria from Australia, Quebec from Canada, Shenzhen
provincial city from China, Croatia, Cyprus, Finland, Greece, Israel, Kenya, Malaysia,
Poland, South Korea, Spain, Sweden, Switzerland, The Netherlands, Trinidad and Tobago,
Turkey

19

2 √

Argentina, Queensland, New South Wales, Western Australia and Victoria from Australia,
Austria, Bahrain, Brazil, Quebec from Canada, Shenzhen provincial city from China,
Croatia, Cyprus, Czech Republic, Denmark, Finland, Greece, Iceland, Indonesia, Indonesia,
Israel, Kenya, Malaysia, Montenegro, Nepal, New Zealand, Poland, Portugal, Scotland,
Serbia, Singapore, Slovenia, South Korea, Spain, Sweden, Switzerland, The Netherland,
Trinidad and Tobago, Turkey

37

3 √ √ √ NO Germany, Hungary, Delhi State from India, and Delta State from Nigeria NGA 4

7 √ Hong Kong, Iceland, Montenegro, Philippines, new countries 4

Compare received responses to previous editions



Not

Existence of legislation for the description of 3D parcels (2022)

Question 1.9. 
Is there legislation (law and/or 
regulations) for 3D 
descriptions of parcels?



LADM and 3D

• 4 countries answered that ISO19152:2012 LADM is used as the formal 
model for the 3D parcels: China (Shenzhen), Finland, Malaysia and 
Scotland

• 35% of the total countries that participated, declared that their cadastral 
database is (partially) based on LADM



Typcical responses



...repeated 4 times per country



...repeated many times, same set of other countries (QLD)



• Not always easy to compare the countries over 
time and to eachother

• Reason the text is nice proza, but hard to assess

• Questions we would like to answer with our 
analysis

• Are countries making progress?
• How do countries compare to eachother?
• In which 3D aspect is a country strong/mature (and is 
improvement needed)?

Analysis



• Citeria for 3D (in line with questionnaire 
sections) are the basis for scoring

• Before scoring a rubric has been developed for all 
the 3D citeria

• For every country, for all the completed 
questionares:

• We translated the text in the responses to a score

• Results are visually presented, analysed and 

Approach



Rubric



• Assuming progress score polygon are stacked, 
latest on the bottom

• This coloring shows when certain progress was 
epo ted

What happened in ....



• Nice gradual growth over 4 time-spans
• Sections 1 (General) and 2 (legal spaces 
networks) scores rather low

What happened in ....



• Nice gradual growth over 4 time-spans
• Sections 6b (Title Legality) and 9a (Survey) 
scores rather low

What happened in ....



• Nice gradual growth over 4 time-spans
• 3D legal spaces of building units scores highest, 
networks lowest

All together, average of the juristrictions



• Even with rubric, the scoring is still hard, or 
even ambigous

• May be we should consider ’self-scoring’

Scoring, the year 2022, work in progress....



• Most countries make very slow progress, according 
to their responses

I til  th itti t  

Visually presenting some aggregated results



Conclusion

• Scope of LADM is getting wider to cover all Land Administration functions 
(tenure, valuation, plan information)

• LADM share is quite significant (and in 4 countries even including 3D)
• Design sources (BIM/IFC) are being used more and more: 
▫ general boundaries approach for apartments

• More systematic analysis of all questionnaires (2022, 2018, 2014, 2010) 
for may countries was conducted based on a rubric

• Quite often the responded texts were not easy to interpret and score
• Feedback of countries on their scores (given by us) is appreciated
▫ May be corrections are needed
▫ In next edition (2026) introduce, self-scoring?
▫ Question: merge this questionnaire and the cadastral template?



Thanks for listening!
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