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Introduction
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For a given address, who is the owner of the building and the parcel and are

there any spatial plans to which the building plan needs to apply and are

/here public law restrictions to which the plan should comply?
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Literature and contextual review

L.and administration in the Netherlands
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Literature and contextual review
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L.and administration in the Netherlands

= Land registration
= Valuation information

= Spatial plan information
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Literature and contextual review

L.and administration in the Netherlands

= Land registration
= Valuation information

= Spatial plan information

Basisregistratie
Waarde Onroerende Zaken

Wozwaardeloket portal (WOZ-
waardeloket, n.d.)
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Literature and contextual review

L.and administration in the Netherlands

" Land reglstrat]on Basisregistratie

Topografie

= Valuation information

= Spatial plan information p—
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Design of prototype

Steps
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Use cases

Two use cases are identified

to assess the impact of the
implementation of LADM in the
Netherlands

Current state of the use cases is
modelled as process models
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Use case 1: Real estate transaction (1/2)

= The preliminary phase: Information sources in real estate transaction

The (potential) buyer The seller
o
g BAG
. )——--——-—- BRK

Geal estate exploration | g
— BRK-PB
g Wozwaardeloket

C Due diligence ) CDisclosure obligatioD

.
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Results — Use cases

The (potential) buyer The seller The notary The registrar

Preparation of the
contract of sale

Signing of the contract o igning of the contract of .
sale agreement sale agreement

eceive notarial
deed

Real estate transaction (2/2

,,,,, & Bankrupicy register
= Guardianship and
— administration register

= The sequential phase: Sale and transfer of the real estate
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el =B identity verification register
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Results — Use cases

Use case 2: Building permit (1/2)

= Preliminary phase: Information sources in preparation of a building plan and the application for a building
permit

The applicant The municipality

Come D

Is a permit needed?

OmgevingslokctE

Plan in compliance with ( Execute building plan )
spatial plan(s)?

—
OmgevingsloketE —

Adjustments to plan

( Permit application )

5 - 1
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Building permit (2/2

= Sequential phase: Application for a building permit

Results — Use cases

BRP (natural person) or
commercial register (HR) (juridical person)

BRK

l

Check personal
information

l

Check cadastral data

I

Omgevingsloket = ..

Plan in compliance with
spatial plan(s)?

= lan in compliance with publi
law restrictions?
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Notification of (not)

The applicant The municipality
o} ( Application building permit )
Complex application?
._——--—_—'——_.~
BRP (natural person) o
commercial register (HR) (juridical person
BRK &
Are the documents in the application complete?
Yes
. — Plan in compliance with No
Omgevingsloket S spatial plan(s)?
——— lan in compliance with publi

law restrictions?

granting permit

Application returned to
applicant




Country profile of
the Netherlands

To adapt the LADIM to the
country-specific needs of the
Netherlands
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TUDelft / \

-

Identification of use cases

l
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Implementation with linked data
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Core LADM

= Part 1 — Generic Conceptual Model

= Part 2 — Land registration

Adjustment:

= Merging of the classes LA_BAUnit and
LA_SpatialUnit
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Results — Country profile of the Netherlands

External::ExtAddress

NL_Address

+ =6 String [0..1]
+ addressCoordinate: Point [0..1]
+ addressiD: Oid
+ buildingName: CharacterString [0..1]
+ buildingNumber: CharacterString [0..1]
+ city: CharacterString [0..1]
+ country: CharacterString [0..1]
LA_Party + postalCode: CharacterString [0..1]
+ postBox: CharacterString [0..1]
+ state: CharacterString [0..1]
o LA_Party + streetName: CharacterString [0..1]
0.1 o .
0. LA_RequiredRelationship
LA_Admir ce|
LA_RequiredRelationship
LA_Admininistrative Source
' | B 1.
I—i—l LA_SpatialUnit|
o <t
CA_RRR] S~ T - l—
. - LA_SpatialUnit la—
LA_RRR [ LA_Restnction]
Y
s LA_Restriction
TA_Rigni]
LA_Morigage
NL_RealRight
LA_Mortgage
0.*
limits.
<<feature Type>>
NL_PublicLawRestriction =~ —— 1
+ idenficitation: Oid I
+ source: BRK-PB <<feature Type>>
+ beginDate: Date 4 1o 1
+ endDate: Date [0..1] NL_SpatialUnitRestriction
1
hasA LA_SpatialUnit
1
LA_LegalSpaceBuildingUnit
<<feature Type=> LA_SpatialUnit|
NL_RegulatoryArea LA_LegalSpaceParcel —
+ BGT-Object: BTG-ObjectReference [1..*]
+ BAG-Object: BAG-ObjectReference [1.."] LA_SpatialUnit]
+ (CadastralObject: BRK-ObjectRefence [1..*]
LA_Legals 21




Results — Country profile of the Netherlands

Core LADM

Added class:

External::ExtAddress m —
= NL_Address NL_Address e

+ addressAreaName: CharacterString [0..1] { - SR
+ addressCoordinate: Point [0..1] e M- L
+ addressID: Oid 4‘—"—1 = ’
+ buildingName: CharacterString [0..1] o
+ buildingNumber: CharacterString [0..1] 5
+ city: CharacterString [0..1] o
+ country: CharacterString [0..1] o =
+ postalCode: CharacterString [0..1] ? el
+ postBox: CharacterString [0..1] — |
+ state: CharacterString [0..1]
+ streetName: CharacterString [0..1] %
LA_RequiredRelationship m‘]“ T e
: - ]
; BRI
- H \_LegalSpaceUtityNetwork

LA_SpatialUnit
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T U D e | ft / \ LA_SpatialUnit o




Results — Country profile of the Netherlands

Valuation information

Part 4 — Valuation information

Adjustment: i

e ‘ { | T
Addition of class VM_ValuationSource and its ) ]
relationships with VM_ValuationUnit, A WTM ‘
VM_Transactionprice, VM_Valuation and

prp— r\
LA_Party R —
bjec] <sfeatureType:
— el o1
ine 0 o VM_ValuationUnitGs
it::LA_Sp:
' |
faluation Information:: — - -
VM_valuationUnit Vers: ject
= . = = -
foaturoTypo: faaturn Typo>: Spatial Unit: | | | NL_ValuationUnitGs roup.
LA_Spatiaf
LA_LegalSpaceBuilding| jon Information::
ationSource
o
T — <loatureType>>
NL_WOZ_OccupancyUnit
WOZ_Building Dvl
llllll Type>:
WOZ_Parcel <<loaturaType>>
faluation Informati
VM_CondominiumU
n_z»‘
o o
—
kadaster pore—— Building
Valuation Information:: L
T U D | f \ —




Results — Country profile of the Netherlands

Valuation information

= Part 4 — Valuation information

<<fealureType>>

NL_WOZ_Subject
o.-
0.

v 0 <<featureType>> <<featureType>>
Foraionagvect NL_WOZ-Object NL_WOZ.Value
<<zfeature Type>> l
Party::LA_Party VersionedObject
1.0 0.+
0.3 ««featureType=>
0. o~ Valuation Information::
2 - VM_Valuation
VersionedObject =
0.~
<<featureType>>
Administrative::LA_RRR
y I 0.~
1 1. VersionedObject
VersionedObject]
<«featureType>>
<<featureType>> T Valuation Information::
Spatial Unit::LA_SpatialUnit VM_TransactionPrice
kadaster T
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Results — Country profile of the Netherlands

[ ] [ ] o
VersionedObject|
-
<<featureTypes>
Spatial Plan !
; SP_| Object]
. . . 1
= Part 5 — Spatial pl fi t - G
ar alla an miormation , ol
VersionedObject| Spatial Plan Information::
SP_PlanUnit T
<festure Types>
1 1.
Spatial Plan Information:: e
SP_PlanBlock
-
o.- 1 1.0
e 0.”! [
LA_Source — LA_Source
<<featureType>> - ture Type
-
Administrative:: Surveying and Representation::
LA_Administrati o LA_Spatial Source
1 0.*
0.r
0.* 0.+
VersionedObject|
1
<<interfaceObjects>
" <<featureType>>
! = Spatial Plan Information::
Spatial Unit::LA_SpatialUnit 1 1.4 SP_SubSpatialUnit
0.~ 1.* =
VersionedObject
<<featureType>>
VersionedObject|
Administrative:LA_RRR o.- o1
Voe:
=
. Party::LA_Party
0.*
1 0.
grantedBy| grantedTo
<feature Types> 0. 0.
NL_PublicL Restricti ] VersionedObject|
+  idenficitation: Oid edpaliraTypie>:
+ source: BRK-PB Spatial Plan Information:: -
+ beginDate: Date SP_Permit o.
+ endDate: Date [0..1] Frerm|

0

<<featureType>>

kadaster
/ Generic Conceptual Model::
LA_Source
T'UDelft 7\ 25




Results — Country profile of the Netherlands

Spatial plan information

= Part 5 — Spatial plan information p——
<<featureType>>
VersionedObject Spatial Plan Information:: ""j"""“‘j
— : SP_PlanUnit R —
Spatial Plan Information:: 1 " —] kil
SP_PlanBlock | e

‘ ﬁ«t o

1 Versionedobject KSL’.‘J;ZT.V ‘j'_’ : %"_..;::m
<<festureType>> : ’ ‘ |
Spatial Unit::LA_SpatialUnit ' » e
Vers:c.).nedon;ect —= =N S

<<featureType>> .
Administrative::LA_RRR e~

e
b
3 Sawens
ndOale Dale [0.1)
0=
<<festureType=>

NL_PublicLawRestriction

idenficitation: Oid
source: BRK-PB
beginDate: Date

4 endDate: Date [0..1]
TUDelft 7\ 26
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Datasets

Data from registers: BAG LV, BRP, Ruimtelijke plannen, BRK, BRK-PB and WOZ.

NL_Adress
houseNumber
houseletter
houseNumberAddition
streetName
postalCode
cityName
purposeOfUse
surfaceArea
constructionYear
geometry

LA_Party
identifier
firstName
lastName
gender
bsn
civilStatus

(; kadaster
TUDelft / \

LA_LegalSpaceParcel
parcelName

delimitation
cadastralSize
placeNumberCoordinates

NL_WOZ-value
WOZ-object number
WO0OZValue
dateOfValuation

Implementation of the conceptual model

NL_PublicLawRestriction
publicLawldentifier
regulatoryArea
publicLawRestriction
beginDate

endDate

SP_PlanUnit
spatialPlan
designatedArea
geometry



Implementation
with linked data

‘To develop a prototype that
demonstrates the implementation
of LADM in the Netherlands, by
querying the use cases.
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Results — Implementation with linked data

Ontology

= Ontologies are a way to formally model a system’s structure by representing its relevant entities and their
relationships

= Web Ontology Language (OWL)

@ LA spatialunit N7,

area decimal
dimension string
extAddressID string
z areAttachedTo » geometry decimal
LA_SpatiaiUnit iabel -
referencePoint  decimal
A = sulD string
1 LA_SpatialUnit surfaceRelation  string
volume string
@ 2356711acofff8066880ed9de61e8856 7, <
N
@ LARRR
LA_RRR LA_AdministrativeSource V.
1. il sy @ LA_AdministrativeSource V+
0.* o o o = & b08cada6661df29c40d4e0c054325579 <}—— D string — areRecordedinSource —» "
LA_RRR LA_Admininistrative Source ot Vi ol dem;}i text base64Binary
0.* shareCheck type string
’ boolean
@ ddsoachda664fd7c0387262a062cd39 N7, <+ " timeSpec  string
LA_Party @ LA Party vi.
civilStatus string
0.1 LA_Party ' extPID string
fingerPrint base64Binary
h :
belongsToAParty > MmanSen srr.'_ng
name string
piD string

photo base64Binary
role string

6 kadaster
/ signature base64Binary
type tring
T'UDelft /\ 28



SPARQL queries

= Seeking for patterns in the triples

External::ExtAddress

NL_Address

+ addressAreaName: CharacterString [0..1]
+ addressCoordinate: Point [0..1]

+ addressID: Oid

+ buildingName: CharacterString [0..1]

+ buildingNumber: CharacterString [0..1]
+ city: CharacterString [0..1]

+ country: CharacterString [0..1]

*
-
pe
-

TA_Fary postaiCode: CharacterString [0..1]
postBox: CharacterString [0..1]
state: CharacterString [0..1]
LA_Party streetName: CharacterString [0..1]
0.1 g
1
0. LA_SpatiaiUnit
LAR LA_SpatialUnit
1.0 1
LA_RRR
LA_SpatialUnit|

LA_LegalSpaceParcel

(; kadaster
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Results — Implementation with linked data

PREFIX graph: <https://data.labs.kadaster.nl/ladm/ladm-test/graphs/>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf -syntax-ns#>
+ PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>

PREFIX skos: <http://www.w3.org/2004/02/skos/core#>

PREFIX sor: <https://data.kkg.kadaster.nl/sor/model/def/>
: PREFIX nen3610: <https://data.kkg.kadaster.nl/nen3610/model/def/>
PREFIX ladm: <https://data.labs.kadaster.nl/2024/ladm#>

9 SELECT distinct ?addressDetails ?bsn ?firstname ?lastname %Fcivilstatus
) where {

{

2 Tadres
ladm: NL_belongsToSpatialUnit Tbuildingunit ;
14 ladm: postalCode Tpostcode ;
ladm:streetName 7streetname ;
ladm: cityName TcityName ;
17 ladm: houseNumber 7houseNumber
8 optional { 7adres ladm:NL_addressLetter 7houseletter }
optional { 7adres ladm:NL_addressNumberAddition 7housenumberaddition }

20 }

22 ?buildingunit ladm:NL_belongsToSpatiallUnit ?building
23 ?parcel ladm:NL_isAssociatedWith ?building

25 frrr
26 ladm: NL_belongsToAParty Tparty ;
27 ladm: NL_arefAttachedTo Tparcel

29 Tparty

30 a ladm:LA_Party ;

i1 ladm: NL_bsn ?bsmn ;

32 ladm:NL_firstName Tfirstname ;
13 ladm:NL_lastName 7lastname ;
34 ladm: NL_gender ?gender ;

35 ladm:civilStatus Fcivilstatus

37 bind(concat(str(?streetname),’ ’,str(7houseNumber),
3% if (bound (?houseletter), str(?houseletter), '),
560 if (bound (?housenumberaddition), concat(’-', str(?housenumberaddition)), '’

il

»

, '",str(?7postcode),’, *,str(?cityName)) as 7addressDetails )

30



Results — Implementation with linked data

Data story

The following query shows parcel information on a map, as geometry. The input parameter allows the user to query address
information within a, postal code.

Note that this query uses an AP variable, namely, ‘postalcode’. It is possible to configure such API variables on top of a SPARQL query.
w

The postal code entered by a user is automatically inserted and executed by the SPARQL engine in the query. This makes it possible to
Real estate transaction

modify the SPARQL query in certain parts without requiring detailed knowledge of the SPARQL query language. Just try entering a value

yourself, and then click the "Run query" button to retrieve information for this destination.
|}

Building permit

postalcode *
o ladm / stories / marjolein
3891AP

Go to dataset Try this query yourself

. MarjoleinvanAalst »
Reset B RUN QUERY

Aanlcophaven 1 .
Zeewolde g

4
e,
Tou,
€

With thi
implem -
Politiebureau
Zeewolde

4 fodeste Lo | i
TUDelft J \
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Results — Implementation with linked data

= Spatial plans attached to a specific address and its spatial area

Data story - Demo

= Personal information

o ladm / stories / A-standards-based-portal-for-integrated- Q .MarjoleinvanAalst-

A standards-based portal for integrated Land
Administration information <1 Application for a
building permit

By LADM

With this data story we would like to demonstrate the retrieval of data sourced from multiple registers through integration, based on the
implementation of LADM. This demonstration is based on a use case.

Preliminary phase

Spatial plan information 3@

The following query returns address information and spatial plan information. The input parameter allows the user to query address



Assessment and Identification of use cases

evaluation 1

To assess the linked data portal Current state of the use cases ——
prototype in the form of a data

story l

~— Conceptual modelling of the country profile M)

|

>——0 Implementation with linked data —)

|

Querying
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Assessment and evaluation

Usability test - purpose

To evaluate the usability of the prototype

Goals:

= The prototype should guide the user in retrieving information efficiently

= The prototype should provide information that is clear to the user

= The prototype should be easy to use and/or there should be a learning curve
= The prototype must give the user certainty about the information retrieved

= The prototype should not create limitations and/or frustration for the user

(; kadaster
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Usability test — prepare for building permit

With identity of citizen:
= Task 1: Find whether there is a spatial plan tied to the address
= Task 2: Find the spatial area of the spatial plan bound to the address

With identity of Municipality permit officer:

= Task 3: Confirm the personal information of the applicant

= Task 4: Find out if the applicant owns buildings, apartments or parcels

= Task 5: Find the surface area of the building and the surface area of the parcel
= Task 6: Find whether there is a spatial plan bound to the address

= Task 7: Find the spatial area of the spatial plan bound to the address

= Task 8: Find whether there is a public law restriction bound to the address

(; kadaster
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Assessment and evaluation



Usability test - results

The usability test has shown that:

= Users can query the information for
the use cases.

= Users appreciate all information in
one web environment.

= Information retrieval is dependent
on clear headings. 180

= Standard language is better
understood.

=
]
o

= Users become more proficient in
using the prototype.

Time (seconds)
MI:-G\OJH
OOOOS

o

(; kadaster
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Assessment and evaluation

Users (n=6):
= Red=  non-geo student
= Green= non-professional

= Orange= Kadaster professional

Time to execute the tasks

W

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8
Task

—@—Testuser1 —@—Testuser2 —@—Testuser3 Testuser4 —@—Testuser5 —@—Testuser6
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Conclusion

Conclusion

What are the benefits and drawbacks of a linked data portal based on the Land
Administration Domain Model (LADM) Edition II concepts?

Benefits

Drawbacks

* Time efficiency
* Resource efficiency
 Usability

more efficiently

* Enables Kadaster to develop, implement
and maintain land administration systems

* Enables users to access information in a
way that is clear and understandable to
locals, foreigners and machines

Validation of the country profile

Creation of datasets conform the ontology
Verification of the attribute lists

Data must be in linked data format

Only data that is accessible and publicly
available can be included

Writing of SPARQL queries for querying of
the data

(; kadaster
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Understanding the SDGs in the Context of Land Administration

1

(@) SUSTAINABLE

£/ DEVELOPMENT f::ALS
3

POVERTY AND WELL-BEING EDUCATION EQUALITY
1 RESPONSIBLE

GONSUMPTION
MHHW

DECENT WORK AND
ECONOMIC GROWTH

REDUCED
INEQUALITIES

CLIMATE LIFE BELOW

1 PEACE. JUSTICE
ACTION WATER

16 PAEIH[RSHIPS
AND STRONG F[]R THE GOALS
INSTITUTIONS

z@

SUSTAINABLE
DEVELOPMENT

GOQALS

The United Nations’
Sustainable Development
Goals (SDGs)

a set of 17 global objectives

aimed at promoting social,
economic, and
environmental well-being by
2030
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Why Land Administration Matters for Achieving SDGs

) SUSTAINABLE S,
*‘ Y DEVELOPMENT “an® ALS

4 QUALITY GENDER

EDUGATION 0 EQUALITY

DECENT WORK AND

9 INDUSTRY, INNOVATION
ECONOMIC GROWTH

AND INFRASTRUCTURE '1 mn ‘3 12 CONSUNPTIO

GONSUMPTION
AND PRODUCTION

10 hewoumes

I3 ooy 14 ™ 16 Gosiowe. I 17 fonriecans @
INSTITUTIONS
SUSTAINABLE
! @ DEVELOPMENT
GOALS

m Enhances Socio-Economic
Growth

m  Supports Sustainable Land Use

m  Promotes Social Stability
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Key Challenges in Monitoring SDGs

Target 1.4: By 2030, ensure that all men and women, in particular the poor and the vulnerable, have equal rights to economic resources, as well as access to basic services,
ownership and control over land and other forms of property, inheritance, natural resources, appropriate new technology and financial services, including microfinance

* Indicator 1.4.1: Proportion of population living in households with access to basic services
See metadata: [ & u L k f D t d I H t

* Indicator 1.4.2: Proportion of total adult population with secure tenure rights to land, (a) with legally recognized documentation, and (b) who perceive their rights to land a c O a a a n n co n S I s e n cy
as secure, by sex and type of tenure

See metadata : W]

[TARGET 14

m Disparity Between Global and
Local Indicators

Indicators

NE

[TARGET 1-1] [TARGET 1-2] [TARGET 1-3]

EQUALRIGHTSTO
e Targets m Text-based Metadata document
cypcyroron | [ | [soereon | ||RESOURCES. d

[TARGET 1-6] [TARGET 1°A] [TARGET 1@)

Goals
m Lack of harmonized monitoring
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Importance of Land Administration for SDGs

— - - Specific
——Land administrationfor(sustainable development implementation
pathways

e Standardization

 Efficiency Formalizing SDG land-related
* Accuracy indicators by using LADM ( :
* Scalability | SDGs Indicator ]

* Interoperability « Lack of Data and Inconsistency

* Lack of harmonized monitoring tools

* Text-based Metadata document

e Disparity Between Global and Local
Indicators s



How to formalize? ——Approach Overview

: i i conceptual MOdEI ________ N Physical Data Model __________________ .
SDGs indicator .

\
| |

metadata : ) |
document l 4-Step UML Diagram for I PostgresSQL Insert Test View SDGs :
! Method SDGs indicator ! Database Schema Data indicator value
ISO 19152 ' ! I
LADM II : ;! /

\ \

S e e e e e e e s mes e e e mes e e T o o mEe s mEe mEs s mEe mEe e EEe e EE B S e S R S e e e e mes e

1. Linking LADM and SDGs Using the Four-Step Method

2
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Linking LADM and SDGs Using the Four-Step Method

Step 3: Categorization

Step 1: Keywords Extraction

a. Identification of Noun Phrases i
b. Filtering Redundant Vocabulary

c. Extraction of Keywords i

Non-Association (Category 0)

1SO 19152
LADM IT

I
I
I
: Method
\

Full Computational Association (Category 1)
Partial Computational Association (Category 2)
Indirect Association (Category 3)

Association with Other International Standards (Category 4)

[ Indicators

)
J

LA_Party
LA_SpatialUnitnit
LA_BAUnit
VersionedObject =

LA_RRR

VM_ValuationUnit

ke b & & & &

SP_PlanUnit

LA_Source

a. Represented in UML Diagram

b. Add Compartment
(Attributes and Operations

c. Implementation Method

3
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4-Step UML Diagram for
SDGs indicator

47



Conceptual Model for SDG Indicator 1.4.2 gt } """" )

document 4-Step UML Diagram for

Method SDGs indicator

—_

1SO 19152
LADM II

i -

CASE
the SDG Indicator 1.4.2 “Proportion of total adult population with secure tenure rights

to land, (a) with legally recognized documentation, and (b) who perceive their rights to
land as secure, by sex and type of tenure”

from a cadaster system

e compliant with LADM

People (adult) with legally recognized documentation over land N

Part (A):

/ Total adult population
P

from censuses or . (B): eople (adult) who perceive their right's\ as secure

inter-censual Total adult population \ 100
projections /’/

household survey

3
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Conceptual Model

for SDG Indicator 1.4.2
Create UML

Existing LADM Class

Attributes Used in the Case

Notes

LA Party

LA Right

LA_AdministrativeSource

LA BAUnit

+gender:LA_HumanSexesType0..1]

LA RightType

+type:LA_AdministrativeSourceType

Highlighted to facilitate
gender-based classification
and calculation.

Delineating various land
tenure types, echoing the
“type of tenure” parameter in
the indicator. The specific
right types are detailed in the
“Code List.”

Signifying "Legally
recognized documentation.”
Its code list meticulously
enumerates the possible
values, such as agriLease,
deed, and title.

While not the focal point, it is
outlined to underscore the
indicator’s emphasis on
rights over land.

public float computeProportionWithLegalDocumentation(int year, Geometry area, LA_HumanSexesType gender, LA_RightType

tenureType) {
GenderTenureKey key = new GenderTenureKey(gender, tenureType);

{method)

// pseudocode
public SDG_1_4_2_Report generateReport(int year, Geometry area) {
SDB_1_4_2_Report report =new SOG_1_4_2_Report();

int adultsWithDocumentationCount = 0; for (LA_| der : LA_| lues() {
if (adultsWithl insKey(key)) { o for (LA_RightType mn'l’ypa LA_RightType.values() {
ount = i e}
} /I Compute proportions for each combination of gender and tenure type
int totalAduitsCount = countAdults(year, area); float pmmmwuug:lmum-ntnum =
nputeF ion(year, area, gender,
if (totalAduitsCount > 0) { ﬁwmﬂme)
retumn (fioat) ionCount / ount float proportionPerceivingSecurity =
}Yelse { - computeProporti ivi i area, gender, yP
return 0.0f;
} /1 Add the computed data to the report
i report. , ares, gender, tenureType,
public float computeProporti (int yesr, Geometry ares, LA_HumanSexesType gender, LA_RightType } B T
tenureType) {
1/ Similar logic return report;
retum (float) ivi ityCount / ount; I
}
= :
: ainterfacen '
H SDG_1.4.2
i - = + SDGId: Oid
el o + totalAdultPopuiation: Integer
5 it . + adultsWithLegalDocumentation: Dictionary <GenderTe i
+ name: CharacterString [0..1] + adultsF Righ = Gender WW!MMP
+ selfPerception: ExtLandRightPerception{0..1] P area, gender, ). Float |
H area, gender, ype): Float
H + generateReportiyear area): SDG_1.42_Report
i
i «featureTypex» «featureTypex»
! External::ExtParty Party:LA Party :;eaj"{'e.rm‘: Administrative:LA SpatialUnite
E + extAddressID: ExtAddress [0..%] + extPID: Oid [0.7] T:“;:;::“" + description: CharacterString [0..1]
| +bithday: Date + humanSex: LA_HumanSexesType [0..1) —— L +riD: Oid
t | +name: CharacterString [0..1] ™| + name: CharacterString [0..1] + type: LA_RightType +share: Fraction [0..1]
1 | +extPID: Oid + type: LA_PartyType + shareCheck: Boolean [0..1]
! + countAdults(yearinteger, area: geometry): Integer + plD: Oid + timeSpec: CharacterString [0..1]
i : ‘
: : ' «featureTypes
' ! i A A K.
"fmaﬂ’lnd) | + text: LA_MultiMediaType [0..1]
pseudocode +type: LA_AdministrativeSourceType
public int wmmns(m year, Geometry area) { —
int aduftCount = 0;
DmumndJatu new Date(year, 1, 1)
List :( :B ) ( {codelist} {codelList) {codelist)
Party::LA ype Administrative: Administrative::
for (Person person : peoplelnrea) { 0" Unknown LA RightType LA Administrativ eSourceType
Date birthday = person.getBirthday(); +1-Male + agriActivity +agriLease
int age = currentDate.getYear() - birthday.getYear(); +2-Female | + commonOwnership +agriNotaryStatement
if ((bﬂhdw getMonth() > currentDate.getMonth()) || +9 - doesNotApply + customaryType + deed
....... == currentDati &8& bis > + other + fireWood + mortgage
0 () 8 birthday.getDay()
currentDate.s M)) { | + fishing + litle
8ge—; + grazing +agriConsent
} {codelList) < hunting
if (age >=18) { l’arty.:LA_PartyType + informalOccupation
adultCount++; + naturalPerson e {codeList)
} + occupation =
i : ::::;lumll’erson + ownership Party::LA GroupPartyType
+ ownershipAssumed + tribe
) return adultCount; + group - i + association
+ usufruct + family
= A i baunitGroup
private Li aree) (codeList) i o el
retum paoplahkee:sﬂnpeﬁal queries A External:: tenancy + municipality
} ExtLandRightPerception e '
farmerCooperation
+0-lInsecure + churchCommunity
+1-Secure




External::ExtParty

+ extAddress|D: ExtAddress [0..*]
+ birthday: Date
+ name: CharacterString [0..1]

adultCount = 0;
ate currentDate = new Date(year, 1, 1);

for (Person person : peoplelnArea) {
Date birthday = person.getBirthday();

int age = currentDate.getYear() - birthday.getYear();

Its(int year, Geometry area) {

List<Person> peoplelnArea = getPeoplelnArea(area);

«featureType»
Party::LA Party

+ plD: Oid

+ extPID: Oid [0..%]
+ humanSex: LA_HumanSexesType [0..1] ———
+ name: CharacterString [0..1]
+ type: LA_PartyType

procedure

if ((birthday.getMonth() > currentDate.getMonth() ||

(birthday.getMonth() == currentDate.getMonth() && birthday.getDay() >

currentDate.getDay())) {
age—;

}

if (age >=18) {
) adultCount++,
}

return adultCount;

peoplelnAres; //spatial queries

ivate List<Person> getPeoplelnArea(Geometry area) {

«featureType»
Administrative::
LA Right
+ type: LA_RightType

-

«featureType»

Administrative::LA_AdministrativeSource

+ text: LA_MultiMediaType [0..1]
+ type: LA_AdministrativeSourceType

«featureType»
Administrative::LA SpatialUnite
+ description: CharacterString [0..1]
+ rlD: Oid
+ share: Fraction [0..1]
+ shareCheck: Boolean [0..1]
+ timeSpec: CharacterString [0..1]

{codelist) {codelist) {codelist)
Party::LA HumanSexesType Administrative:: Administrative:
+ 0 - uninown LA RightType LA _Administrativ eSourceType
+1-Male + agriActivity + agriLease
+2 - Female + commonOwnership + agriNotaryStatement
+ 9 - doesNotApply + customaryType + deed
+ other + fireWood + mortgage
+ fishing + title
+ grazing + agriConsent
{codelist) + hunting
Party:LA PartyType + informalOccupation
+
+ naturalPerson . '::csuepation {codelist)
: :z:;turalPefson + ownership Party::LA GroupPartyType
+ group + ownershipAssumed + tribe
+ superficies + association
+ usufruct + family
{codeList) + waterRights + baunitGroup
External:: + tenancy + municipality
: : + state
ExtLandRightPerception + farmerCooperation
+ 0 - Insecure + churchCommunity
+ 1 - Secure

50



Conceptual Model

for SDG Indicator 1.4.2 UML with methods and procedures

{method} - {method}
// pseudocode // pseudocode
public float computeProportionWithLegalDocumentation(int year, Geometry area, LA_HumanSexesType gender, LA_RightType public SDG_1_4_2_Report generateReport(int year, Geometry area) {
tenureType) { SDG_1_4_2_Report report = new SDG_1_4_2_Report();
GenderTenureKey key = new GenderTenureKey(gender, tenureType);
int adultsWithDocumentationCount = 0; for (LA_HumanSexesType gender : LA_HumanSexesType.values()) {
if (adultsWithLegalDocumentation.containsKey(key)) { for (LA_RightType tenureType : LA_RightType.values()) {

adultsWithDocumentationCount = adultsWithLegalDocumentation.get(key);
// Compute proportions for each combination of gender and tenure type

int totalAdultsCount = countAdults(year, area); float proportionWithLegalDocumentation =
computeProportionWithLegalDocumentation(year, area, gender,
if (totalAdultsCount > 0) { tenureType);
return (float) adultsWithDocumentationCount / totalAdultsCount; float proportionPerceivingSecurity =
}else { computeProportionPerceivingSecurity(year, area, gender, tenureType);
return 0.0f;
} // Add the computed data to the report
} report.addDataEntry(year, area, gender, tenureType,
proportionWithLegalDocumentation, proportionPerceivingSecurity);
public float computeProportionPerceivingSecurity(int year, Geometry area, LA_HumanSexesType gender, LA_RightType }
tenureType) { }
// Similar logic retumn report;
return (float) adultsPerceivingSecurityCount / totalAdultsCount; }

|

«interface»
- SDG 1.4.2
External::ExtSecureLandRights = ‘- s -
. ! - E
+1D: 0id [0..7] + totalAdultPopulation: Integer A
+ Perception: LandRightPerception [0..1] + adultsWithLegalDocumentation: Dictionary <GenderTenureKey, Integer=

+ name: CharacterString [0..1]

+ adultsPerceivingSecureRights: Dictionary <GenderTenureKey, Integer=
+ selfPerception: ExtLandRightPerception[0..1] I i - = 2

+computeProportionWithLegalDocumentation(year,area, gender, tenureType): Float '
+computeProportionPerceivingSecurity(year, area, gender, tenureType): Float
+ generateReport(year,area). SDG_1.4.2_Report




Tools Used

PostgreSQL PostGIS

L Y

PostgreSQL
open-source relational database used
to store and manage spatial and non-
spatial data

PostGIS

a spatial database extender for
PostgreSQL, enabling advanced
geographic queries and spatial data
processing

QGIS

Open-source Geographic
Information System used
for spatial data

visualization, analysis,
and mapping

Can link to
PostgreSQL/PostGIS

Enterprise
Architect

o

]
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Transition from Conceptual to Physical Model

Model Transformation Strategy

B Class-to-Table Mapping:
Translates LADM classes (e.g.,
LA Party, LA SpatialUnit) into
database tables.Maintains
integrity of relationships
using foreign key constraints

B Normalization:
Reduces redundancy and
ensures data integrity
through database
normalization

Maps attributes to database
fields with standard data types;
custom data types for specialized
needs

B Hierarchical Mapping:
Implements class hierarchies
(e.g., versioned objects) using
hierarchical table structures

3
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UML structure SDG Indicator 1.4.2 “Proportion of total adult population with secure

tenure rights to land, (a) with legally recognized documentation, and (b)
who perceive their rights to land as secure, by sex and type of tenure”

{method} 1| (method)
/1 pseudocode /1 pseudocode
public ion(ir LA gender, LA_RightType public SDG_1_4_2_Report generateRepart(int year, Geometry area) {
‘tenureType) { SDG_1 4_2 Report report =new SDG_1_4_2_Report();
key tenureType);
int sdultsWithDocumentationCount = 0; for (LAt SLA values() {
if for (LA_RightType tenureType : LA_RightType.values()) {
} " ination of gender end tenure type
int totalAdultsCount = countAdults(yesr, area); float proportionWithLegall g
computeProportionWithLegalDocumentation(year, area, gende,
if (totalAdultsCount > 0) { ‘tenureType);
i / 2 float proportianPerceivingSecurity =
Yelse { computePropartionPerceivingSecurity(yesr, area, gender, tenureType);
retum 0.0f;,
} 1/ A8d the computed data to the raport
} report.addDataEntry(year, area, gonder, tenureType,
public roport yares, LA | gender, LA_RightType }
tenureType) { }
1 Similer logic: retum report;
o . . y
}
: | sinteriaces ) .
e e Interface to View
«ID: 0 [0.7] + tolalAdultPopulation: Infeger
Pt L daweten D] y Imeger>
e D Sk fsEughts Diclionary Iheger
IVI et h 0 d to + selfPerception: ExtLandRightPerception(0..1) ~computeProportionWithLegalDocumentation(year,area, gender, tenureType)
+ ~+computeProportionPerceivingSecurity (year, area, gender, tenureTypa): Fioat
H + generateRepori(yeararea). SDG_1.4.2_Report
. i t
Function | = = C T
H A » « reTypes
N External::ExtParty | Party:LA_Party SHATANTYPA: /Administrative::LA_SpatialUnite a SS to a e
1| +extAgaressiD: ExtAdaress 0.7 «~ exIPID; OWd [0.] LA Right + description: CharacterString [0..1]
i | +birthday: Date + humanSex LA_HumanSexesType [0. 1) —— - —————— ~iD: Cid
i | +name: CharacterSiring [0.1] ™| * name: Charactersting [0..1] *type: LA_RightType + share: Fraction [0..1]
i | +exPID: O + typa: LA_PartyTyps + sharaCheck Boolean [0.1]
1 [+ countAduns(year integer, area: geometry). Integer | + piD: Oid + timeSpec: CharacterString [0..1)
+ : : featureType»
- + : ini: A_AdministrativeSource .
lfm’ + text: LA_MultMiediaType [0.1]
pubiic nt countAdute(int ye, Goometry oree) { ot O e I S O
int adultCount = 0; )
o o -mm'(:’ o {codelList) {codelList) {codeList)
Party:LA |
for Person person : pecplelnires) { +0- unknown SNLAT G HET) PER | |78 NS ON I SSOTTORT ypu: a e
Date birthday = person getBirthday(); +1-Make * agriacavity + agriLease
int age = currentDate getYear() - birthday.getYear(); +2- Female . i .
if (b 0) doasNotApply + customaryType deed
(birthday.getMonth() == curentDate.getMonth() & birthday getDay() >| | | + other ~ fireWood + mortgage
curentDategetDeyO){ 0 || +fishig + e
Bge—; + grazing + agriConsent
} {codelList) + hunting
if(sge>=18) { Party=LA PartyType « informalOccupation
adutCounts-+; + naturalPerson ::::nauon {codelList)
) } .mumnm mmmmmmmmmmm arty::LA GroupPartyType
ownershipAssume + tre
) retum eduftCount; e uperficies. + association
~ usufruct + family 6
P { {codeList) | et b ”““"E:"NP
P getPeopleinires = + tenancy + muni
return peoplelnArea; //spatial queries External::
) | EmuancRignerepton s e 54
+0-Insecure + churchCommunity




Codelist to Table

(codeList) {codelList)
Party::LA_HumanSexesType Party::LA_PartyType
+ 0 - unknown
+B- Male + naturalPerson
+B- Female + nonNaturalPerson
+ 9 - doesNotApply + baunit
+ other + group
CREATE TABLE LA_HumanSexesType ( CREATE TABLE LA_PartyType (

hst_id INTEGER UNIQUE NOT NULL,
hst_description TEXT NOT NULL UNIQUE

pt_id SERIAL PRIMARY KEY,

pt_description TEXT NOT NULL UNIQUE
)s

INSERT INTO LA_HumanSexesType (hst_id, hst_description ) VALUES
(e, "unknown'),

(1, 'Male'),

(2, 'Female®),

(9, 'doesNotApply'),

(99, 'other'); (“group’);

);

INSERT INTO LA_PartyType (pt_description ) VALUES
("naturalPerson'),

("nonNaturalPerson'),

("baunit'),

2
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Class to Table

«featureTyp
Party::LA_Party

Vers:onedObject

+ extPID: Oid [0..*]

+ name: CharacterString [0.-1
+type: LA_PartyType
+ pID: ()

| + humanSex: LA_HumanSexesT [0..1]

T

CREATE TABLE LA_Party (
pID INTEGER PRIMARY KEY,
Data Type
extPID INTEGER REFERENCES ExtParty(extpID),

name TEXT,

humanSex INTEGER REFERENCES LA_HumanSexesType(hst_id),
p_type INTEGER NOT NULL REFERENCES LA_PartyType(pt_id)

~

Attribute Name

inherited from VersionedObject
ERITS (VersionedObject);

56



Class to Table

Class Name

«featu reTyPBQ’/ VersionedObject
Party::LA_Party

Table Name '\
tPID: Oid [0..*] CREATE TABLE LA_Party (
+ ex - Oi e
3 i pID INTEGER PRIMARY KEY,
PumAnsex AN dan 28 s VPSS 1] ATl Type Data Type LEXtPID INTEGER REFERENCES ExtParty(extpID),

+ name: CharacterString [0.-1 name TEXT,

+iype: LA_PartyType humanSex INTEGER REFERENCES LA_HumanSexesType(hst_id),
+plD: O p_type INTEGER NOT NULL REFERENCES LA_PartyType(pt_id)

inherited from VersionedObject
ERITS (VersionedObject);

Attribute Name Column Name
UML Component SQL Representation Example
Class Name Table Name UML Class: LA Party — SQL Table: LA Party
Attribute Name Column Name UML Attribute: name — SQL Column: name
Attribute Type Data Type UML Type: CharacterString — SQL Type: TEXT
Multiplicity: 1 NOT NULL Constraint UML Multiplicity: 1 = SQL Constraint: name TEXT NOT NULL
Multiplicity: 0..1 Allow NULL (No constraint) UML Multiplicity: 0..1 = SQL Column: name TEXT
Multiplicity: 0..* Many-to-Many Relationship, Association Table UML Multiplicity: 0..* = Requires a join table
unique identifier PRIMARY KEY Constraint UML Attribute: pID — SQL: pID INTEGER PRIMARY KEY
. T . UML: LA Party inherits VersionedObject — SQL: INHERITS
Inheritance(usually in italics in the upper right corner) INHERITS keyword (for PostgreSQL) (VersionedObject)
Visibility (public/private/protected) Ignored in SQL, all attributes accessible N/A
Initial Value DEFAULT Clause UML availabilityStatus: LA AvailabilityStatusType = documentAvailable 57

— SQL: availabilityStatus INTEGER DEFAULT 1(the id of documentAvailable)



Class to Table: Relationships Between Tables

+party

0..1
] +r |

0.* Association

CREATE TABLE LA_Right (
rID INTEGER PRIMARY KEY,
r_type INTEGER NOT NULL REFERENCES LA_RightType (rt_id),

-- inherited from LA_RRR
suID INTEGER REFERENCES la_spatialunit(suid),
pID INTEGER REFERENCES la_party(pid),

Use foreign keys

Inheritance
L 1
«featu reType» VersfonedObjﬁ
Party::LA Party CREATE TABLE LA_Party (
= pID INTEGER PRIMARY KEY,
+ extPID: Oid [0..”] extPID INTEGER REFERENCES ExtParty(extpID),
+ humanSex: LA_HumanSexesType [0..1] | fafs el _

- - . humanSex INTEGER REFERENCES LA_HumanSexesType(hst_id),
+ name: CharacterString [0..1] p_type INTEGER NOT NULL REFERENCES LA_PartyType(pt_id)
+ type: LA_PartyType )

+ pID OId -- inherited from VersionedObject
INHERITS (VersionedObject);
Use INHERITS keyword

2
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Class to Table: Constraints

* Primary Key: id
* Foreign Key: relationship between tables(Class to Class/ codelist to Class)

- NOT NULL/ UNIQUE/CHECK: simple logic

CREATE TABLE LA_Right (
rID INTEGER PRIMARY KEY,
r_type INTEGER NOT NULL REFERENCES LA_RightType (rt_id),

-- inherited from LA_RRR \ Foreignh Ke

suID INTEGER REFERENCES la spatialunit(suid),
pID INTEGER REFERENCES la_party(pid),

NOT NULL

2
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Class to Table: Constraints

Functions and Triggers for Complex Constraints

B check version lifespan B check share sum B check source constraints

baunitAsParty
«featureType» cinvariants i :
neri n 1M 1::Version j d LA R isbility h 1 =1 3 {share must be specified, unless this is
Generic Co cepma ode ersto edOb}eCt -:"U Orfpe:,%?ms ‘:z (fﬁ ::{:jysmornoebjeu) BRLY, meaningless for the specific type (indicated by
‘or right restriction (indicated by partyRequired shareCheck=false; in this case constraint 'sum — N «featureTypes
+ beginLifespanVersion: DateTime [0..1] = realWorldTime (RRR share) = 1 per type' cannot be applied) Generic Conceptual Modet:Versioned0bject ¥ e Mot e
+ beglnRealWorldLlfespanVersmn: DateTime [{]”1] : + beginLifespanVerson: DateTime 0. alWorldTime \\ it
. : . L oS 0 + begin LifesanVerson: Dat 0. sobject  “.end  vevent | |
+ endLifespanVersion: DateTime [0.1] VersionedObject | 1, aniiee +unit ok el 0 (XIS
ity i * +  CI_Re bility [0.%] G alltyEla _.
+ quality: QualityElement [0.%] ~ cfeatureTypen / i rr———— 1 + endRealWorldLfespanVersan: DateTime [0.1] N a3 A T
+ source: CI_Responsibility [0.7] | AministativerLA RRR ersionedobr prae s H? S seponstitiy 0.
+ endRealWorldLifespanVersion: DateTime [0..1] !|+ description: Characterstring 0.1 glmeTypen. init fendiifia¥entan (1) = 2 e s * Mbmision: ereTime (011
|+ dD: 0id ! i = e
comstraints !+ share: Fraction [0..1) AT LA_RequiredRelationshipBAUnit N N “
) ) : ) + shareCheck Boolean [0..1] + relationship: Charac ‘
{endLifespanVersion (n-1) = startLifespanVersion (n)} + timeSpec: CharacterString [0.1] | = -op T

B check fraction validity B check minimum group members
pr— + 1ype: LA_PFanylype
Generic Conceptual Model:Fraction + Ci\lilstatus: LA_MCI\I”S[atUSType [01]

: :zlr:);:al?:;glrnr]:;fer +parties | 2..* I
+ equals(Fraction): Boolean - - . . .

[Lema) - haumrr oo =~ | members multiplicit
+ real(): Real

a.real() = a.numerator/a.denominator

constraints +g roup \> 0.~ y
{denominator > 0}

{numerator > 0}
numerator <= denominator}

|

«featureType»

2
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Class to Table: Constraints (example lifespan)

«featureType»
Generic Conceptual Model::VersionedObject

beginLifespanVersion: DateTime [0..1] = realWorldTime
beginRealWorldLifespanVersion: DateTime [0..1]
endLifespanVersion: DateTime [0..1]

quality: QualityElement [0..%]

source: CI_Responsibility [0..*]
endRealWorldLifespanVersion: DateTime [0..1]

+ + + + + +

constraints
{endLifespanVersion (n-1) = startLifespanVersion (n)}

1 select * from la_party

o

Data Output

= B vyO0Ov e

Messages Notifications

S 3 o~

B For each version of a record, the end
time of the previous version must
match the start time of the next

B Prevents gaps in historical data,
preserving data integrity and
consistency

beginlifespanversion
timestamp with time zone

timestamp with tim: timestamp with time zone

endlifespanversion beginrealworldlifespanversion

1 2000-01-01 14:37:22+01 2000-01-01 00:00:00+01

endrealworldlifespanversior|| pid extpid name
‘| timestamp with time zone [J[PK] integer / integer text
10001 110001 M1

]
TUDelft
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Class to Table: Constraints (example lifespan)

IF NEW.endLifespanVersion IS NULL THEN
query := format(
"SELECT EXISTS (SELECT 1 FROM %I WHERE suid = $1)°',

TG_TABLE_NAME
)3 If no previous record exists

EXECUTE query INTO suid_exists USING NEW.suid; - .
IF suid_exists = FALSE TM fOf SUId’ SkIpS the

RETURN NEW; continuity check since it’s
it the first entry for this suid.

query := format(
"SELECT endLifespanVersion FROM %I WHERE suid = $1 AND endLifespanVersion IS

NOT NULL ORDER BY endLifespanVersion DESC LIMIT 1°,
TG_TABLE_NAME

)i
Retrieves the

EXECUTE query INTO prev_endLifespanVersion USING NEW.suid; endLifeSpanverSion Of the most

recent record for the same suid
if it exists




Class to Table: Constraints (example lifespan)

IF NEW.endLifespanVersion IS NULL THEN

query := format(
"SELECT EXISTS (SELECT 1 FROM %I WHERE suid = $1)°',

TG_TABLE_NAME
)3 If no previous record exists

EXECUTE query INTO suid_exists USING NEW.suid; - .
IF suid_exists = FALSE TM for SUId’ SkIpS the

RETURN NEW; continuity check since it’s
it the first entry for this suid

IF prev_endLifespanVersion IS NOT NULL AND prev_endLifespanVersion <> NEW.beginL

ifespanVersion THEN
RAISE EXCEPTION 'Lifespan continuity error in table % for suid %: previous e

ndLifespanVersion % does not match new beginLifespanVersion %',

TG_TABLE_NAME, NEW.suid, prev_endLifeSpanVersion, NEW.beginL

ifespanVersion;

END IF; Raises an exception if they don’t

match, preventing data
inconsistency




Method to Functions

computeProportionWithLegalDocumentation

countAdult

computeProportionPerceivingSecurity

SDG_1 4 2 Report()

SEIECTIE* i report_region é report_category a report_subcategory report_totaladultscount a report_proportionperceivingsecurity P report_proportionwithlegaldocumentation a
) i geometry text text integer double precision double precision
FROM SDG_1_4_2_Report(
1 01030000204071... total 17 0.47058823529411764 0.47058823529411764
'2000-01-01 ©0:00:00"',
2 01030000204071... gender 9 17 0 0
'2001-01-01 ©0:00:00",
3 01030000204071... gender 2 17 0.23529411764705882 0.23529411764705882
(SELECT geom FROM test_area WHERE id = 1)
: g = ‘ 4 01030000204071... gender 1 17 0.23529411764705882 0.23529411764705882
5 01030000204071... tenure_type 11 17 0.47058823529411764 0.47058823529411764

Input: time interval and area Output: indicator values by category
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QGIS visualization

@ Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Ras
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~ @ PostgreSQL -
» GRPK
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SDG_LADM v0
S i PostgresSQL
SDG_LADM v2 in QG' S
SDG_LADM v3
=1 public
(2 extaddress_suid_relation

(9 la_spatialunit
(9 sdg_1 4 2 report_view 2000 all

»
»
»
» (9 sdg 1 4 2 report_view 2001 all
» (9 sdg_1 4 2 report_view 2002 2
» (9 sdg_ 1 4 2 report view 2002 3
» (2 sdg_1 4 2 report_view_2002_all
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]
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Validation of constraints

Use of invalid data to test whether the system can accurately recognise and report errors

Example: check_version_lifespan_continuity

UPDATE LA_Right
SET
endLifespanVersion = '2001-01-01 €8:35:03",

endRealWorldLifespanVersion = '2661- ©0:00:00'
WHERE

rID = 20004,

INSERT INTO LA_Right (rID, r_type, sulID, pID, share, shareCheck, timeSpec, beginLifespan

Version, endLifespanVersion, beginRealWorldLifespanVersion, endRealWorldLifespanVersion)
VALUES

(20014, 11, 3e0e4, 10013, '(1,1)', TRUE, NULL, '20e1{e1-02 ©8:35:03', NULL, '2001-01-01
00:00:00', NULL);

Data Output Messages Notifications

ERROR: Error occurred in check_version_Llifespan_continuity: Lifespan continuity error in table la_right for suid 30004: previous

endLifespanVersion 2001-01-01 08:35:03+01 does not match new beginLifespanVersion 2001-01-02 ©8:35:03+01
CONTEXT: {ERAISE[ 4515 IPL/pgSQL# Hicheck_version_lifespan_continuity()

%
TUDelft &



Contributions

B Standardized Solution for SDG Calculation:

M Utilizes ISO 19152 LADM for systematic, standardized calculation of SDG indicators
in land administration

B Promotes global standardization and consistency

B Automated System for Dynamic Data Processing:

B Efficiently processes land rights changes, population dynamics, and administrative
updates

B Enhances accuracy and efficiency in monitoring SDG 1.4.2

B Foundation for Future Research and Applications:

B Validates feasibility with simulated data, setting groundwork for real-world
applications

B Provides a reference for expanding to other SDG indicators and for policy

development '?U Delft «



B Application to Other SDG Indicators

Extend the system to support additional land-related SDGs, such as:
SDG 11: Sustainable Cities and Communities
SDG 15: Life on Land

B Integration of Real-World Data

B Enhancement of User Interface and Reporting

2
TUDelft &
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Further reading

B Mengying Chen, Peter Van Oosterom, Eftychia Kalogianni, Paula Dijkstra, Christiaan
Lemmen, Bridging Sustainable Development Goals and Land Administration: The
Role of the ISO 19152 Land Administration Domain Model in SDG Indicator
Formalization, In: Land, MDPI AG, 13(491), pp. 27, 2024. pdf

B Mengying Chen, Formalizing land indicators for SDGs: Implementation and

evaluation using international standards, Master's thesis, Geomatics, Delft University
of Technology, pp. 133, 2024. pdf

3
TUDelft



Land

3D'\,§.§7’Adminis’rru’rion G

13t International FIG Workshop on LADM & 3D LA
3-5 November 2025, Florianopolis, Santa Catarina, Brazil

Portugués Esparniol English Workshop Programme

<. . WELCOME &
SAVE TO BRAZIL AND FLORIANOPOLIS UFSC

Deadline submission THE
Extended abstract TE
(500-1000 words): DA EHE

15 May 2025 gg::?é’:;liif:‘-‘s-gthlnd Sth

b-h ln!h-i&

- uq,ﬂ,mﬂ' ML O B T XA B

“h

https://www.gdmc.nl/3DCadastres/workshop2025/ "




some news!

International Federation of Surveyors
Fédération Internationale des Géomeéetres
Internationale Vereinigung der Vermessungsingenieure

Fic

ENHANCED BY Google

PRESENTING FIG CORPORATE MEMBERS
See the benefits of joining...

Highlights

Most recent News 2024 News 2023 News 2022 News 2021 News 2020 News 2019 Archive Personalia and visits Global Surveyors’ Day

Home > News > News 2025

News in 2025

Two New Publications: The Land Administration
Domain Model - an overview, and LADM in the
Classroom

March 2025

In 2012, the Land Administration Domain Model (LADM) was approved as an official ISO standard. The LADM is a
conceptual information model. It describes and structures the core of a land administration: information about
people, about land and about people to land relationships.

Cishare |(Q00N S8

News in 2025

Two New Publications. The Land
Administration Domain Model - and
overview, and LADM in the Classroom

New Publication: A CALL TO ACTION: (imate
Responsible Land Governance and Disaster
Resilience. Safequarding Land Rights

Global Surveyors Day 2025
FIG General Assembly 2025 - Agenda
FIG CONGRESS 2026, A site visit Cape Town

She’s measuring more than land; she’s
shaping the future

Memorandum of Understanding between
FIG Commission 9 and the International
Valuation Standards Council (IVSC)
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H LADM in the Classroom

TN

Extended version

LADM in the Classroom This book introduces the reader to the Land Administration Domain Model

(LADM) through examples. It starts by giving the reader an overview of
oy | ol

- / ~  core LADM concepts then proceeds to illustrate how data about different
- “ people-to-land relationships can be organized using LADM. Each example
s @ Fupere A

represents a scenario that can be encountered in a Land Administration
System. The scenarios used in examples are derived from the Land
Administration System of the hypothetical town of Watteriver together with
its surrounding rural areas. Each case, representing a particular scenario, is
presented both conceptually and using a simplified representation of a
database in which data are stored concretely. A demonstration dataset,
accompanying GIS project, and reusable slides are available online - details
in the book.

4ﬂh— The Land Administration Domain Model - An Overview

FIG Publication 84 - FIG Guide

The Land Administration Domain Mode
An Overview

This publication gives an overview of LADM. The publication is intended for
anyone wishing to learn more about LADM: why is it needed, how is it
designed, what is it and what are the benefits. This overview publication
has an extended version titled 'LADM in the Classroom’ with a focus to
training and higher education.

Read more

https://www.fig.net/news/news 2025/03 pub84 ladm.asp

Read the publication in PDF



H LADM in the Classroom

TN

Extended version

LADM in the Classroom This book introduces the reader to the Land Administration Domain Model

(LADM) through examples. It starts by giving the reader an overview of
oy | ol

- / ~  core LADM concepts then proceeds to illustrate how data about different
- “ people-to-land relationships can be organized using LADM. Each example
s @ Fupere A

represents a scenario that can be encountered in a Land Administration
System. The scenarios used in examples are derived from the Land
Administration System of the hypothetical town of Watteriver together with
its surrounding rural areas. Each case, representing a particular scenario, is
presented both conceptually and using a simplified representation of a
database in which data are stored concretely. A demonstration dataset,
accompanying GIS project, and reusable slides are available online - details
in the book.

4ﬂh— The Land Administration Domain Model - An Overview

FIG Publication 84 - FIG Guide

The Land Administration Domain Mode
An Overview

This publication gives an overview of LADM. The publication is intended for
anyone wishing to learn more about LADM: why is it needed, how is it
designed, what is it and what are the benefits. This overview publication
has an extended version titled 'LADM in the Classroom’ with a focus to
training and higher education.

Read more

https://www.fig.net/news/news 2025/03 pub84 ladm.asp

Read the publication in PDF



THE FIG FOUNDATION

New Edition of the Land
Administration Domain Model Now
Nearly Completed

Peter van Oosterom, Christiaan Lemmen, Abdullah Kara

Wednesday (? A(}i)ril 2025 (nearly same presentation as in FIG
Standards network session Monday 7 April 2025)

FIG Working Week 2025, Brisbane, Australia

W
g /\ TUDelft
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The Land Administration Domain Model

An Overview

Christiaan Lemmen Peter van Oosterom

f.ﬂf“r‘ s ?, A W/
Abdullah Kara Eftychia Kalogianni

Ficlse

LADM:

information model for land administration

land and sea

land tenure, land value and planned land use
language, common vision

system development — interoperability

GIS and DBMS providers

developed by FIG, I1SO, IHO and OGC and others

https://www.fig.net/resources/publications/figpub/




LADM in the Classroom

Christiaan Lemmen
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LADM in the Classroom ?
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Flc . oo previ
== Status of various parts since previous WW

From part1to 5
a brief update

Note FIG publications available from:
https://www.fig.net/resources/publications/figpub/

83



IHI € |1SO 19152 LADM — Part 1: Generic

THE FIG FOUNDATION

conceptual model

Published as an
International Standard
in January 2024

T

IS0

o

International
Standard

IS0 19152-1:2024

Geographic information — Land
Administration Domain Model
(LADM) — Part 1: Generic
conceptual model

84



H Results of voting on DIS of LADM Part 2

The results of voting on Draft International Standard (DIS) for LADM
Part 2 Land registration:

* Yes: 24 [Australia (SA), Austria (ASI), China (SAC), Czech Republic (UNMZ),
Finland (SFS), France (AFNOR), Indonesia (BSN), Jamaica (BSJ), Japan (JISC),
Korea (KATS), Lithuania (LST), Malaysia (DSM), New Zealand (NZSO), Romania
(ASRO), Russian Federation (GOST R), Saudi Arabia (SASO), Serbia (ISS), Slovakia
(UNMS SR), Slovenia (SIST), South Africa (SABS), Spain (UNE), Sweden (SIS),
United Kingdom (BSI), United States (ANSI)]

e NoO: 1 [Canada (SCC)]

« Abstain: 16 [Belgium (NBN), Chile (INN), Denmark (DS), Germany (DIN),
Greece (NQIS ELOT), Hungary (MSZT), India (BIS), Iran (INSO), Italy (UNI),
Netherlands (NEN), Norway (SN), Panama (DGNTI), Poland (PKN), Switzerland
(SNV), Thailand (TISI), Turkey (TSE)]



H What has been done from June 2024 to April

THE FIG FOUNDATION

2025 - 1SO 19152-2 Land Registration

A total of 269 comments were received on the Draft
International Standard (DIS) ballot. Of these, 204 are editorial
comments, 28 are technical comments and 37 are general comments.

* Three online project team meetings were organized on 7 October
2024, 8 October 2024 and 10 October 2024 to discuss the with
the project team (ISO/TC 211 experts of participating countries).

» The agreed resolutions were processed in ISO 19152-2 Land
Registration. These accepted comments include redrawing all
figures of LADM Part 2 (around 100 figures) in order to provide an
editable figure to ISO/TC 211 and defining more than 200 code list
value.



H What has been done from June 2024 to April

THE FIG FOUNDATION

2025 - 1SO 19152-2 Land Registration

* On the changes in the document, the UML model of LADM Part 2 is updated. The
updated UML model is submitted to the Harmonised Model Maintenance
Group (HMMG) of ISO/TC 211 and the new model is approved.

 Following HMMG approval, ISO 19152-2 has been submitted to ISO/TC 211 for
the FDIS stage on 17 October 2024. On 18 November 2024, it is registered as
ISO/FDIS 19152-2 to ISO

 Final Draft International Standard (FDIS) ballot for LADM Part 2 has been
initiated on 10 February 2025.

What is expected?

« The result of the FDIS vote was received yesterday 7 April 2025. Now the vote is
positive, the final stage, the International Standard, will be initiated by ISO. It is
expected that LADM Part 2 will be published as an ISO International Standard in 2025,.



H Results of voting FDIS of LADM Part 2

The yesterday results of voting on Final Draft International Standard
(FDIS) for LADM Part 2 Land registration:

* Yes: 28 [Australia (SA), Austria (ASI), China (SAC), Finland (SFS), France
(AFNOR), Germany (DIN), India (BIS), Indonesia (BSN), Iran (INSO), Jamaica
(BSJ ), Japan (JISC { Korea (KATS), Lithuania (LST), Mala sia (DSM), New Zealand

(NZSO), N1 eria (SON), Norway (SN) Russian Federation (GOST R), Saudi Arabia

(SASO), Serbia (ISS), Slovakia (UNMS SR), Slovenia (SIST), South Africa (SABS),

(S Ale\lllél %JNE) Sweden (SIS), Thailand (TISI) United Klngdom (BSI), United States
I

* NoO: 1 [Canada (SCC)]

« Abstain: 13 [Belgium (NBN), Chile (INN), Check Republic (UNMZ), Denmark
(DS), Greece (NQIS ELOT) Hungary (MSZT), Italy (UNI) Netherlands (NEN),
Poland (PKN), Portugal (IPQ) Romama (ASRO) Sw1tzerland (SNV), Turkey (TSE)]

E
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* Note: parallel voting in CEN (European countries), no negative vote



IHI 1ISO 19152 LADM — Part 2: Land
T registration
@ ¥ ISO/FDIS 19152-2

Registered to ISO Pﬂﬂ Geographic information — Land
as a Final Draft o PR Administration Domain Model (LADM)

gtl;‘;l;{laf(llanal Part 2: Land registration
(FDIS) in
November Under development

2024 This draft is in the approval phase.

< Will replace ISO 19152:2012

89



THE FIG FOUN

1ISO 19152 LADM - Part 3: Marine
= georegulation

Intemational
andarnd
Published as an 0 19152-2:202
International Standard oo oot o
in July 2024 R0 a3
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Fic

#= Results of voting on DIS of Part 4

The results of voting on Draft International Standard (DIS) for LADM
Part 4 Valuation information:

* Yes: 19 [Australia (SA), Austria (ASI), China (SAC), France (AFNOR),
Germany (DIN), India (BIS), Indonesia (BSN), Jamaica (BSJ), Korea (KATS),
New Zealand (NZSO), Poland (PKN), Russian Federation (GOST R), Saudi
Arabia (SASO), Slovakia (UNMS SR), Slovenia (SIST), Spain (UNE), Sweden
(SIS), Turkey (TSE), United States (ANSI)]

* NoO: 1 [Canada (SCC)]

« Abstain: 18 [Belgium (NBN), Chile (INN), Czech Republic (UNMZ), Finland
(SFS), Denmark (DS), Greece (NQIS ELOT), Hungary (MSZT), Iran (INSO), Italy
(UNI), Japan (JISC), Malaysia (DSM), Netherlands (NEN), Norway (SN),
Panama (DGNTI), Romania (ASRO), Portugal (IPQ), Serbia (ISS), South Africa
(SABS), Switzerland (SNV), Thailand (TISI), United Kingdom (BSI)]



H What has been done from June 2024 to April
- 2025 - 1S0 19152-4 Valuation information

A total of 116 comments were received on the Draft International
Standard (DIS) ballot. Of these, 97 are editorial comments, 3 are technical
comments and 16 are general comments.

* One online project team meetings were organized on 18 November
2024, to discuss the with the project team (ISO/TC 211 experts of
participating countries).

* The agreed resolutions were processed in ISO 19152-4 Valuation
information. These accepted editorial comments include redrawing all
figures of LADM Part 4 (around 30 figures) in order to provide an editable
figure to ISO/TC 211 and defining more than 100 code list value.



H What has been done from June 2024 to April

THE FIG FOUNDATION

2025 - 1S0 19152-4 Valuation information

« Taking into account the changes in the document, the UML model of LADM Part 4 is
updated. The updated UML model is submitted to the Harmonised Model
Maintenance Group (HMMG) of ISO/TC 211 and the new model is approved.

 Following HMMG approval, ISO 19152-4 has been submitted to ISO/TC 211 for

the FDIS stage on 23 December 2024. On 17 January 2025, it is registered as
ISO/FDIS 19152-4 to ISO.

« Final Draft International Standard (FDIS) ballot for LADM Part 4 has
been initiated in March 2025.

What is expected?

« The result of the FDIS vote is expected in June 2025. If the vote is positive, the final
stage, the International Standard, will be initiated by ISO. It is expected that LADM
Part 4 will be published as an ISO International Standard in 2025.



H 1ISO 19152 LADM — Part 4: Valuation

information
Registered to ISO ISO/FDIS 19152_4
a5 4 Final. Draft ¢t Geographic information — Land
él;;(:ll;ilaz;tcllonal \“P‘\-O%\TC‘)V\M’ Administration Domain Model (LADM)
(FDIS) in \\?\\'KEP‘“&OP«RD Part 4: Valuation information
January 2025 S

Under development
This draft is in the approval phase.

< Will replace ISO 19152:2012
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F .
IH Results of voting on DIS of Part 5

The results of voting on Draft International Standard (DIS) for LADM
Part 5 Spatial plan information:

* Yes: 28 [Australia (SA), Austria (ASI), China (SAC), Croatia (HZN), Czech
Republic (UNMZ), Ethiopia (IES), Finland (SFS), France (AFNOR), Germany
(DIN), Hungary (MSZT), India (BIS), Indonesia (BSN), Jamaica (BSJ), Korea
(KATS), New Zealand (NZSO), Panama (DGNTI), Poland (PKN), Romania
(ASRO), Russian Federation (GOST R), Saudi Arabia (SASO), Slovakia (UNMS
SR), Slovenia (SIST), South Africa (SABS), Spain (UNE), Sweden (SIS), Thailand
(TISI), United Kingdom (BSI), United States (ANSI)]

* NoO: 1 [Canada (SCC)]

« Abstain: 13 [Belgium (NBN), Chile (INN), Denmark (DS), Greece (NQIS
ELOT), Iran (INSO), Italy (UNI), Japan (JISC), Malaysia (DSM), Netherlands
(NEN), Norway (SN), Serbia (ISS), Switzerland (SNV), Turkey (TSE)]



H What has been done from June 2024 to April
© 2025 - 1SO 19152-5 Spatial plan information

A total of 124 comments were received on the Draft International
Standard (DIS) ballot. Of these, 124 are editorial comments, 16 are
technical comments and 24 are general comments.

« Two online project team meetings were organized on 19 -20 November
2024, to discuss the with the project team (ISO/TC 211 experts of
participating countries).

» The agreed resolutions were processed in ISO 19152-5 Spatial plan
information. These accepted editorial comments include redrawing all
figures of LADM Part 5 (around 30 figures) in order to provide an editable
figure to ISO/TC 211 and defining more than 100 code list value.



H What has been done from June 2024 to April

THE FIG FOUNDATION

2025 - I1ISO 19152-5 Spatial plan information

 Taking into account the chanl%es in the document, the UML model of LADM Part 5 is
updated by Abdullah Kara. The updated UML model is submitted to the

Harmonised Model Maintenance Group (HMMG) of ISO/TC 211 and the
new model is approved.

 Following HMMG approval, ISO 19152-5 has been submitted to ISO/TC 211 for

the FDIS stage on 23 December 2024. On 21 February 2025, it is registered as
ISO/FDIS 19152-5 to ISO.

« Final Draft International Standard (FDIS) ballot for LADM Part 5 will be
initiated in April 2025.

What is expected?

» The result of the FDIS vote is exgected in July 2025. If the vote is positive, the final
stage, the International Standard, will be initiated by ISO. It is expected that LADM
Part 5 will be published as an ISO International Standard in 2025,.



IHI 1ISO 19152 LADM — Part 5: Spatial plan

“Information
5o ics O | < ISO/TC 211

Registered to ISO Geographic information — Land
as a Final Draft Administration Domain Model (LADM)
International _ _ _
Standard Part 5: Spatial plan information
(FDIS) in
February 2025 Under development

This Draft International Standard is in the enquiry phase
with ISO members.

Read sample

< Will replace I1SO 19152:2012
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H Status of LADM

THE FIG FOUNDATION

Life cycle

Now

Published
ISO 19152:2012

A standard is reviewed every 5 years
Stage: 90.92 (To be revised) v

Source: ISO/TC 211

Revised by

Published
ISO 19152-1:2024

Under development

ISO/FDIS 19152-2

Published
ISO 19152-3:2024

Under development

ISO/FDIS 19152-4

Under development

ISO/FDIS 19152-5
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{1 P16 FOUNDRION (as of April 2025)

H LADM Edition |l — Current Status of All Parts of LADM

Land registration

Marine georegulation

Valuation information

Spatial plan information




H Next to the ISO LADM project meetings

THE FIG FOUNDATION

« ISO/TC 211 58t Hybrid Plenary meeting (Chiswick, London June 24t -
28th) and ISO/TC 211 59" Hybrid Plenary meeting (Sydney, Australia,
November 11t* -15t%) n.

 The FIG 12t International FIG Workshop on the Land Administration
Domain Model & 3D Land Administration. -

Land
3D QAdministrution

12t |nternational FIG Workshop on LADM & 3D LA
24-26 September 2024, Kuching, Malaysia

Workshop Home Workshop Programme

Fio



H What has been done besides ISO?

THE FIG FOUNDATION

g —

FIG FIG PUBLICATION LADM in the Classroom
publication

no.84 — Land

Administration The Land Administration Domain Model

. An Overview
Domain Model .

An overview

* FIG
publication
(extended
version) —
LADM in the
classroom

UNIVERSITY |
IHI OF TWENTE. | Gor TUDeIft /\




H What is planned?

THE FIG FOUNDATION

« Join online to ISO/TC 211 60"
Hybrid Plenary meeting and
presents the recent development of
LADM series
(Wuhan, China, 19-23 May 2025)

« Evaluate and process the received ' < S

Plenary meeting ~ Resolutions ~ [ Projects Q.H’Vﬁn;ifm’aqﬂ{m‘v | Resources | Good practices

comments for ISO/FDIS 19152-2 60th Pl ting Wuh 59th Pl ting Syd 58[h ting Chiswick
Land registration

ISO/TC 211 60% Plenary meeting in Wuhan, China This page was last updated 2025-01-21.

 Evaluate and process the received My 19231, 3025 (50

Please find practical information here.
Comments for ISO/FDIS 19 15 2-4 More information about the closest hotel Junyi Dynasty Hotel
[ [ [
Valuatlon lnformatlon Tianhe Airport Traffic Guide for ISO/TC211 Plenary Meeting
wos wm Standardization Administration of China (SAC)

Special room rate when using this reservation form

« Evaluate and process the received
comments for ISO/FDIS 19152-5
Spatial plan information
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3D‘ﬁ'§%l\dminis’rru’rion G

13t International FIG Workshop on LADM & 3D LA
3-5 November 2025, Florianopolis, Santa Catarina, Brazil

Portugués Esparniol English Workshop Programme

e WELCOME =
SA\IE TO BRAZIL AND FLORIANOPOLIS UFSC
Deadline submission THE
Extended abstract D A‘I‘E EHE
(500-1000 words):

15 May 2025 oot

ﬂn WHNJ

JM! Mm‘mﬁ [—

DO AT BT
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https://www.gdmec.nl/3DCadastres/workshop2025
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Background

INTERNATIONAL 1SO
o . STANDARD 19152
«  Scope of ISO 19152:2012 Geographic information — Land o
Administration Domain Model (LADM):
— ‘. covering basic information-related components of land
administration (including those over water and land, and
elements above and below the surface of the earth);’ Administration Domain Model (LADM)

o Noticed by eXpertS from | H O ;ﬂ:g[.:;gr;g:gg;\;?ph que — Modéle du domaine de I'administration

International
Hydrographic
Organization

sl 1 £ .. Surveyors
ORGANISED BY Geos Afﬁ,'aa' PLATINUM SPONSORS CHENAV @_esn el A‘® (== NS Australia
THE SCIENCE OF WHERE® Geosystems DO

Australian Government
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@ IHO — The S-121 Maritime Limits and Boundaries Standard Project Team

Mandate

Support the management and exchange of a
State’s Maritime Sovereignty, Sovereign rights

extents and associated juridical zones.as:
described under the United Nations )\
Convention on the Law of the Sea (UNCLOS)

S§121PT

: - . Y. gus Surveyors
oreanisenpy  [Sflfel (L Geospatial PLATINUM SPONSORS CHCNAVY @@ Lewa VA b Sif Australia
p Councll of Australia THE SCIENCE OF WHERE" Geosystems DO
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s-121

Noticed and used by IHO S-121

Maritime Limits and
Boundaries Product
Specification

« Maritime Limits and Boundaries
 Edition 1 published October 2019

Edition 1.0.0 — October 2019

International
Hyarographic
Organization

Publshed by the

« Download from: e o Wesmne

Fax: (377) 93.10.51.40
nt

https://reqistry.iho.int/productspec/view.do?idx=177&product ID=S-1218&statusS=5&domainS=ALL&category=product ID&sea e e
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Flic

FIG PUBLICATION NO 36

Publication no 36 from 2006 f Administering Marine Spaces:

Commission 4 (Hydrography) and International Issues

Commission 7 (Cadastre and Land Management) : : ) B¥
Focus on International Issues i ‘
FIG should have role in the new A publication of FIG Commissions 4 & 7 Working Group 4.3

Land-Sea information integration debate!

INTERNATIONAL FEDERATION
OF SUSVEYORS (G,

Flic ‘
i

Geospatial
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’ Collaboration, Innovation and Resilience:
, Championing a Digital Generation
A Preliminary UN-GGIM Work to Integrate Land and Sea 10 Ap”l

Kean Huat SOON and Victor KHOO, Singapore I I —
£k, UN-GGIM

F

d G

o Locate25

WORKING

THE NATIONAL GEOSPATIAL CONFERENCE
4 7 1 I | L 1 3 ' 7 ' 1 ! | 3 | ] | | L 1 1 3 1 | | ]|
Key words: I 1 I
ngm n
Recent Initiatives (1/2) msecus

The chal _'of' atr ‘\':m‘_ i ,ﬂ.“:l.-Js = 1al and 1t n;'emmw

Globuf':r" ial Inf ion M (UN—GnGn[M) ﬁgUNExpﬂ(G:numemd

ion and Manag, (EGLALD geth other fi suc.hulIN

“or.lclngGrmxpm"' G 1 hll 1 ou:thev\vrklndm:e

guidance paper i i “:f i o devdbuﬂ and cadastral domains. -

B mmn:l;;lom\malm‘ cpmg,unlfy:ng strengthening

d and balty 3mﬁm,

and k

Presentation at FIG commission 5 and 7 AM 2024 Termesnal and mantume domains are generally referred © toposraph -
' . N . . Understand the h: wofwmktomuthefmdunams. nn!lbe
A Preliminary UN-GGIM (United Nations Committee of e
. . mﬁmtmmofm.ﬁémmnmmmmmmbmm
Experts on Global Geospatial Information Management) e S .
The i of integration are not Iy techni th\lxeal:opohbcal,smnl_mdecmc_
Todulmththelnmhhethewoﬂr.hb\ vays from the
United Nations Integrated Geospatial Information Frm-mk(UNIG /e conduct focus
discussions, workshops, technical discussions with pro&nlonals from "ernment
agencies, academia, and the private sector to understand their problems and possible solutions.
We not only document success stories but also are interested in lessons leamt or unsuccessful

Work to Integrate Land and Sea
Revised LADM not mentioned
stories. “’hmthcﬁedh&ugﬂtered,ntmbwthmbuedmthems&ﬂegcpﬂ:&t\s
and recommend solutions as deem necessary.
The objective of the guidance paper is two-fold. Firstly, itis to identify innovative and insightful

ways to deploy ﬂerNIGIFonad&mngthelsuaofmmgmmSewndl\ it aims to
encourage collaboration across domains and w groups in the UNGGIM, and the
international communities to address global challenges, through the co-development of the

Indirect link with UN-IGIF and FELA

A Preliminary UN-GGIM Work to Integrate Land and Sea (12866)
Kean Huat Soon and Victor Khoo {Singapore)
FIG Commission 5 & 7 Annual Mecting 2024
Geospatial Innovavon for Sustainable Rural and Urban Development
» 24-26 September 2024
Surveyors

“ Australia

£ vy Gesri °GL’ e B
THE SCIENCE OF WHERE" easystems ..‘

N e - I S S S S S S e S I
PLATINUM SPONSORS
Australian Government

Geospatial
ORGANISED BY EHI CnuncllafAustraIua

Kuching, Sarawak, Malaysia




WORKING I t 2 5 b G spatial
oca e Collaboration, Innovation and Resilience: Coundi] fA trali
WEEK HE3 Gl , Championing a Digital Generation FIG e Dt
THE NATIONAL GEOSPATIAL CONFERENCE

> Brisbane, Australia 6-10 April

Integration of Terrestrial, Maritime, Built and Cadastral Domains, “Joining Land

Recent Initiatives (2/2) '
Indonesia

» Chris Body presented The OGC Community Connecting Land and Sea Federated MSDI P|Iots)
*  Antonius Bambang Wijanarto (President, UN-GGIM AP) proposed geodesy additions to FELA and |

« UN-GGCE (United Nations Global Geodetic Centre of Ex e) organized

¢

{ ‘*’ U“'ted "V/ Y, unteaatons
/” Nations \\\«

Centre of Excellence
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LADM revision: multi-part standard

2025
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Land registration

Marine georegulation

Valuation information

Spatial plan information
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ISO 19152 LADM - Part 3:
Marine georegulation

Geographic nformation — Land
Administration Domain Model
(LADM) — Part 3: Marine
georegulation

Published as an International
Standard in July 2024
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LADM part 3

« Main structure similar to LADM
Generic Conceptual Model

« New class MG_Governance:
‘..description of the context
information from a
proclamation, law or treaty
document’

1 1 1 I | N L4 ' ' ! 1 | ]|

ORGANISED BY HH

Geospatial

Council of Australia

Party Administrative Feature/Attribute Spatial Unit
featureToFeatureRelation
o +parent 0. | J +child
+pa
VersionedObject VersionedObject VersionedObject 0.*
D «FeatureType» L «FeatureType» +u «FeatureType,abstract»
1.* MG PartyGroup:: +party MG_Administrative:: 0.* MG SpatialUnit:: +u
MG_Party 0.1 MG_Governance MG_FeatureUnit (15
<\ B +fu 0.* +fu
+group +parties anceContext | 0. P pattal
0.1 Dk baunitAsParty governance 1.* |+spatialCharacteristics
members - "
relationBAUnit VersionedObject
I " :
| +administrativeContext| +unit1 0..* adminAssembly «SpatialAttribute,abs..,
. : MG _SpatialUnit::
: VersionedObject - -
«FeatureType» +unit 4 +unit2 additionalinfo| MG_SpatialAttribute
MG PartyGroup:: «FeatureType» 0.* =
MG_PartyMember 0.*| MGAdministrative: | ynit | 0.* | +additionalSpatialCharacteristics |q_
MG_BAUnit - -
1.* VersionedObject
rrrParty +unit 1 +unit | 0..* «ThematicAttribute,abstract»
unitRrr I.W.G_SpatialUnit::
srrr | 0% rrr 1% MG_Addlnona{SpaﬂalInfonnatinn
d dant 0..* L
: tdependan VersionedObject e
codepelndance «FeatureType,abstract»
+dependance 0.* MG_Administrative:: MG_RRR
[- +rrr | 0-*
«'Fe'amre:l'ype» . govSource saSource
MG_Administrative::MG_Right —"_ taCiiTca fiSoiives
«FeatureType» +source | +source |+source [+source |+source
MG_Administrative::MG_Responsibility
0.* L= (1 0L 0.*
rrrSource +source
«FeatureType» MG_SourceGroup::MG_Source
MG_Administrative::MG_Restriction 1=*
+source 0>
partySource Source
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Volumentric Lot has
1 * DIAGRAM K
moving boundary R
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spatal unit geometries 1204

VersionedObject S~ w may be stored directly in the
LADM support for CRS & F———- gy et
b Surveying and Representation::LA_BoundaryFaceString b = pe:Geometry).
] ¢ +bfs +50 *su . !
transformations ot |+ geomeny. curve [0 O minus 0 Versoncdotea .,
+ locationByText: CharacterString [0.1) +bfs — efeatureTypes R
= - P o Spatial Unit::LA_SpatialUnit 0.
° LA_POInt attrlbute {{(count (geometry) = count (locationByText)) > 0 or count (point) >1}} = " G o o oue
. H * X . *su
transAndResult: LA _Transformation [0..*] vois | 0 ; Soa AnnaxCors "
pointsfs besssaaas description of
0,2.* boundary face
+point | {ordered) strings and minus plus
boundary faces,
. VersionedObject
« The data type LA _Transformation has 2 - :
, bésSource Surveying and Representation::LA_Point +point H
attrl bUteS + dAccuracy: AbsolutePositional Accuracy [0.1] 0.1 \?I +bl +bf
. . + interpolationRole: LA InterpolationType ! referencePoint o 0o®
- transformation OperationMethod S e O o 1 st : e
+ plD: 0id <P »
(from |SO 1 9 1 1 1 ) : polatlype: LA Polatlype = control Surveying and ﬂepr‘.::::te::LUoundarnye
H 1 sAndResult LAT fi tion [0.* + . 0i
- transformedLocation Point e —— " poomeny: Surace (0.7
. + locationByText: CharacterString [0.1]
+point | 1.* +point 03" mmw:’l& 4 0
pointSource {ordered) & ({(count (geometry) + count (lecationByText) > 0})
° H H +source | 0* ol
for coordinate transformation, but also . — S——
. it - «FeatureTypex +source biS +bf | 0.
least squares adjustments, map fitting, ... | ... A — ource
[
+ tomation Level: LA AutomationLevelT: 0.1
0t ::lcd::‘:al.:chdi:Typc ‘|‘o.|| SR tuoures e
+source | +  surveyPurpose: LA_SurveyPurposeType [0.°] 0.t
4 1 1 I | 1 1 3 ' ! ' ' ! ! 3 | | ] | T — Y e ikl b i — e —— — — L 1 3 ' '’ ' ' I .. . . _J "]
Y. - Y . Surveyors
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A A

Note the 3D nature of the various rights

in the marine environment Public =

Access
Rights

)

, Development

: Rights
Seabed Use

- Ygights

Source: PhD thesis Michael Sutherland 2005
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Marine Limits and boundaries
Greece Exclusive Economic Zone (EEZ)
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= CS/EEZ - Turkish View ¥/
(Derived from Oil blocks 100 NM
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Maritime zones in
the Aegean Sea
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LADM/S-121

Rights
Restrictions
Responsibilities

Source:
Athanasiou et al, 2017
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D“k
0.1 0.*
1» VersionedQbject |
«FeatureTypes (1K
Party:LA_Party
S121_VersionedObject [0.”
1=

$121_Paity=$121_Paity

2% 1)

51 21_VersionedObject '

S121_Party::

S121_PartyMember
0.1

S121_VersionedObject
S121_Party:=S121_GroupParty

$121_Administrative::S121_RRR

S121_Administrative::S121_Right

VersionedObject | 0.7

«FeatureTypes VersionedObject k

Administrative::LA_ RRR 1.7 1

«FeatureTypes
0.7 AdministrativezLA_BAURit
D *
L S121_VersionedObject
0. S121_Administrative:S121_BAUnit
0. 0.* (1 1.»
S121_VersionedObject
0+ «FeatureType.abstracts
S$121_Feature:S121_FeatureUnit
0.* 0.
1.* _
0.r 1.¥ S§121_VersionedObject

«FeatureType.abstracts
S121_Feature:
S$121_SpatialAttribute Type

S121_VersionedObject

*

$121_Source::§121_Source

S$121_Administrative::S121_Responsibility 0.r

S121_Administrative::S121_Restriction

0.* VVersionedObject

1. «FeatureTypes

0. | Special Classes::LA_Source

D ,,
VersionedQbject '

«FeatureTypes

SpatialUnit:LA_SpatialUnit 0.1
o =

plus, minus

0.* 0.*
VersionedObject

«FeatureTypes

Surveying and Representation::
LA_BoundaryFaceString

D.*
02.*
VersionedObject
«FeatureType»
Surveying and Representation::
LA_Point
: 0.1
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q
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Croatia . ARG
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The most relevant SDGs related to the p@ltation an

‘l PEACE, JUSTICE
AND STRONG
INSTITUTIONS

‘I LIFE
BELOW WATER

1st relevant

International Federation of Surveyors supports the
Sustainable Development Goals

SUSTAINABLE ™ &%
DEVELOPMENT \J % ALS
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Conclusions

 Land/sea integration requirements covered by LADM
 Horizontal and vertical reference systems and conversions
 Representation for dynamic coastline definition

« Model the agreed and non agreed international boundaries
« Represent marine spatial plans

 Valuation of all properties on land and on sea

Support for climate change mitigation and adoption
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News in 2025

Two New Publications: The Land Administration
Domain Model - an overview, and LADM in the
Classroom

March 2025

In 2012, the Land Administration Domain Model (LADM) was approved as an official ISO standard. The LADM is 3
conceptual information model. It describes and structures the core of a land administration: information about
people, about land and about people to land relationships.
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News in 2025

Two New Publications. The Land
Administration Domain Model - and
overview, and LADM in the Classroom

New Publication: A CALL TO ACTION: Uimate
Responsible Land Governance and Disaster
Resilience. Safeguarding Land Rights

Global Surveyors Day 2025
FIG General Assembly 2025 - Agenda
FIG CONGRESS 2026, A site visit Cape Town

She’s measuring more than land; she’s
shaping the future

Memorandum of Understanding between
FIG Commission 9 and the International
Valuation Standards Council (IVS()
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LADM in the Classroom
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4ﬂh— The Land Administration Domain Model - An Overview

FIG Publication 84 - FIG Guide

The Land Administration Domain Mode
An Overview

training and higher education.

Read more

This publication gives an overview of LADM. The publication is intended for
anyone wishing to learn more about LADM: why is it needed, how is it
designed, what is it and what are the benefits. This overview publication
has an extended version titled 'LADM in the Classroom’ with a focus to

LADM in the Classroom

Extended version

This book introduces the reader to the Land Administration Domain Model
(LADM) through examples. It starts by giving the reader an overview of
core LADM concepts then proceeds to illustrate how data about different
people-to-land relationships can be organized using LADM. Each example
represents a scenario that can be encountered in a Land Administration
System. The scenarios used in examples are derived from the Land
Administration System of the hypothetical town of Watteriver together with
its surrounding rural areas. Each case, representing a particular scenario, is
presented both conceptually and using a simplified representation of a
database in which data are stored concretely. A demonstration dataset,
accompanying GIS project, and reusable slides are available online - details
in the book.

(any volunteers?)

Missing: chapter on LADM
part 3 Marine Georegulation
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https://www.fig.net/news/news 2025/03 pub84 ladm.asp

Read the publication in PDF



