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Background ‘ ‘ ‘ ‘ ‘

1ISO 19152 Land Administration Domain Model

LA_Party L B Shared Vocabulary —— Provides terms
LA_RRR |
LA_LAUnit .
B Not a Replacement—— Enhances understanding of
LA_SpatialUnit system similarities and differences.
B Customization —— Can be extended and customized
Source: I1SO
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Background ‘ ‘ ‘ ‘ ‘

1ISO 19152 Land Administration Domain Model

1 | B LADM Edition | —— limited to the land tenure
: PART 1 - Generic PART 2 - Land : PART 3 = Marine PART 4 - Valuation PART 5 = Spatial .. ® o
| ConceptusiModel  Registration | Georegulation Information  Plan Information B LADM Edition Il ——to include land value, land use and
E — Party ’.fh‘.nmnn E ’mﬂ I d d I t
: Administrative Package : Administrative an eve opmen
. Bosks Detoiies ) Package
| atial Unit Package | 18l Unit o .
R S lf"fs:m : ko B Five parts —— Generic Conceptual Model, Land
| Generic Conceptual Surveying & . ! Source Group _ Valuation spatial
I Model Package Representation | Package information Package tnformation Package v o o B .
e . """"—:-:If--_—:_: Registration, Marine Georegulation, Valuation

1
: Information, and Spatial Plan Information
Source: Kalogianni et al., 2023
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 3
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Background ‘ ‘ ‘ ‘ ‘

Sustainable Development Goals

D KIS GOALS B Broad scope — 17 goals

W% DEVELOPMENT

T T ETTTTI—— (TR B Comprehensive - 169 targets and 248 indicators

a1y ey | pemstte 2 D WELL-BEME | prarvite wivd hetrgg foe all BTN

fihd | - | i B Sub-indicators

JECENT NORX |

| e B Land's Crucial Role in SDGs
T, w— | * Environment

AWINATION AND m:;{.ﬁ:rommv WESBLITES BOE SToeg a0atrie LAl ",'f_ _'.,‘.,,,,-,“‘. . ‘ .

| B | o » food security

e I— : T (TR 4 * economic development

uutarativ : v AND STRONG
Uil reihone . sl HSTING

g Yy | e Urbanization

s

17 s @B | s e st e s s e * climate change
—— &
Source: United Nation
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General Flow .
1. Keyword Extraction -

[ Indicators
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Step 1 1. Keyword Extraction Core terms:
] H Land
Use the core terminology of e ~N B Party
t.he LADM to cr.eat.e a first ] a. ldentification of Noun Phrases M Rights
::::Irt‘ﬁ)::f the indicators by its b. Filtering Redundant Vocabulary - ResP?nfib“ities
B Restrictions
c. Extraction of Keywords y m Spatial Units
B Marine
[ Indicators ] — - m— B Valuation
 value
B Spatial Plan
e | * plan unit
— B Source
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 6
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‘ Selection ‘ ‘
(I D) 0y
N A N
‘3. Categor on
( ¥ )
N

1. Keyword Extraction
B “0.f. Related indicators”
—— connections and potential
[ Indicators ] ~— Overlaps
! B “2.a. Definition and concepts”
LA_Party —— explain Indicator Definitions
LA _SpatialUnitnit [ comaun | W “3.a. Data sources”
LA_BAUnit ' ’ —— databases and organizations
VersionedObject
. LARRR * household surveys
VM_ValuationUnit * WHO
~valuationuni .
B “4.c. Method of Computation”
\ \ SP_PlanUnit eg: .
This step focuses on , —— specific calculation methods
. . LA_Source . .
SDG indicator metadata document ¢ formulation of mathematical
Step 2 | equations
P 2. Matching with LADM  tabulated scoring systems
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 7
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‘ Selection ‘ ‘ ‘ ‘

SDG indicator metadata document

B “0.f. Related indicators” —— connections and potential overlaps

Example:

Indicator 5.1.1 “Whether or not legal frameworks are in place to promote, enforce and monitor equality and
non-discrimination on the basis of sex”, to avoid duplication, it does not cover areas of law that are addressed under
indicator 5.a.2 ‘Proportion of countries where the legal framework (including customary law) guarantees women’s equal
rights to land ownership and/or control *;

B “2.a. Definition and concepts” —— explain Indicator Definitions

Example:

Indicator 1.4.1, “Proportion of population living in households with access to basic services”, the precise definition of
“basic services” is drinking water, sanitation, hygiene, energy, mobility, waste collection, health care, education and
information technologies.

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 8
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‘ ‘ Classification

Step 3 3 categorization Indirect Association (Category 3):
B lacks direct expression (calculation).
Non-Association (Category 0)

Example:
indicator 14.6.1 “Degree of
implementation of international
instruments aiming to combat illegal,
unreported and unregulated fishing”,
[ eatore } : A . ~ the computation method is based on

" surveys and scoring, and it is related to
marine and land rights within LADM.

Full Computational Association (Category 1)
Partial Computational Association (Category 2)
1. Keyword Extraction Indirect Association (Category 3)

Association with Other International Standards (Category 4)

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 9

d/\ UNIVERSITY | @ @esri' & Trimble Seica @'@

UF TWE NT E ITC Geosystems



Digital Transformation for Responsible Land Administration
FIG Commission 7 & 2 Annual Meeting 2023
F G 2-4 October 2023, Deventer

‘ ‘ Classification

Indirect Association (Category 3):

M indirectly use, but final expressions
do not have directly relation with
LADM.

Non-Association (Category 0)
Full Computational Association (Category 1)

Partial Computational Association (Category 2)

Example:
indicator 1.2.2 “Proportion of men,
women and children of all ages living in
[ eatore } : A . ~ poverty in all its dimensions according
to national definitions”, “Poverty”
includes a “housing” dimension, which
R is related to “BAUnit” .

1. Keyword Extraction Indirect Association (Category 3)

Association with Other International Standards (Category 4)

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 10
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Fi

Summary:

Category O 219
14.2,1.5.2,5.a.1,6.4.2,9.1.1,11.1.1,11.2.1, 11.3.1, 11.5.1,

Category 2 10

11.7.1

1.2.2,1.4.1,5.a.2,6.1.1,6.3.2,6.5.1,6.5.2,11.4.1, 14.6.1, 14.7.1,

Category 3 11

15.2.1
Category 4 8 24.1,6.6.1,14.5.1,15.1.1, 15.1.2, 15.3.1, 15.4.1, 15.4.2
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Development ‘

1. Keyword Extraction

[ Indicators ]*—— S — - - T .

%— a.Basic UML classes

\

b. Operations

Step 4
\—— c. Methods
INDICATOR DEVELOPMENT
This process involves translating the indicator’s
computational requirements and dependencies P‘[w casta LML
into practical and systematic implementations. —
Organized by Gold sponsor: Silver sponsor: Bronze sponsors:
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Development ‘

1. Keyword Extraction

1. Represent with Basic UML classes
B information is based on in LADM,
B information is based on in other

[ Indicators ] gl g e : | standards (e.g., ISO 19144),

\ B information is extracted from other

\ a. Basic UML classes databases

s atching with LADM < b. Operations

Step 4 SR LA_Party L
— c. Methods LA_RRR L _

INDICATOR DEVELOPMENT LA_LAUNt
This process involves translating the indicator’s | |
computational requirements and dependencies ‘ 4. Create UML. LA_SpatialUnit
into practical and systematic implementations. ’
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Development ‘

1. Keyword Extraction

2. Add compartments

B Operation
[ Indicators ] — S A— | 3. Implementation Method
\ B includes an attached note
a. Basic UML classes deﬁning the steps of
, computation.
b. Operations . .
Step 4 , s B using programming languages
\—— c. Methods .
INDICATOR DEVELOPMENT (i.e., Python, Java, pseudo code).
This process involves translating the indicator’s B Link to the operation
computational requirements and dependencies \ 4. Create UML
into practical and systematic implementations. |
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 14
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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”

Step 1: Keywords Extraction

Identification of Noun Phrases Filtering Redundant Vocabulary
-

__—/---- -.‘\ —— ~-\»‘_

™~ ~

“Proportion of total adult A popRisiion

population with secure tenure
rights to land, (a) with legally

“Proportion of total adult population”
“secure tenure rights to land”
“legally recognized documentation”

T L]
recognized documentation, and (b)  “perceive their rights to land as secure” o g =
2 o e rights to land
who perceive their rights to land as sex gex”

secure, by sex and type of tenure” “type of tenure”

“type of tenure”

Organized by Gold sponsor: Silver sponsor:

A | @ @esri  Trimble

~, P

“secure fenure rights ”
“legally recognized documentation”

Extraction of Keywords

- N

“legally recognized documentation” - Source

“adult population” - Party
“sex” - Party

“secure tenure rights ” - Rights

“rights to land” - Rights
“type of tenure” - Right

Bronze sponsors:

Jeica  (VNG)

Geosystems
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Fi

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”

Step 2: Matching with LADM_0.f. Related indicators

2.3 farmers
1.1 affordable housing Goal 2 A
Goal 11 2.4.1 agricultural area
11.3 settlement planning
SDG 1.4.2  Goalls
5.a.1 agricultural land —, SE———
5.a.2 legal framework for land governance — SRS Goal 14
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 16
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Fi

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”

Step 2: Matching with LADM

from a cadaster system

/ compliant with LADM

Part (A): People (adult) with legally recognized documentation over land % 100
art (A): Total adult population

People (adult) who perceive their rights as secure

from censuses or Part (B):

inter-censual / Total adult population
projections

x 100
household survey

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 17
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CASE LA_RRR
the SDG Indicator 1.4.2 “Proportion of total adult population with secure tenure rights to land, (a) with Ieg‘ally/
recognized documentation, and (b) who perceive their rights to land as secure, by sex and type of tenure”

Step 2: Matching with LADM LA_Party —
— LA_Source, LA Party

Part (A): People (adult) with legally recognized documentation over land .
art (A): Total adult population

People (adult) who perceive their rights as secure

External: Part (B): x 100

) Total adult population
Population / External:

SecureLandRightsAdult

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 18
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Fi

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”

Step 3: Classification

LA Party
External: Population Category 2
L =) Ppartial Computational Association
External: LA _Source,
SecureLandRightsAdult LA_Party
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 19
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Fi

Step 4: Development

1. Represent with UML classes

Administrative::LA_AdministrativeSource

External::SecureLandRightsAdult ClE L e L e 1 .
+1D: Oid [0.."] + type: LA_AdministrativeSource Type
+ Perception: LandRightPerception [0..1]
+ name: CharacterString [0..1] W
Party::LA_Party

: + extPID: Oid [0..7]
! + fingerPrint: LA_MultiMediaType [0..1] Administrative::LA_RRR Administrative::LA_BAUnit
; . ; +gender: LA_GenderType [0..1] + description: CharacterString [0..1 + description: CharacterString [0..1
| External::Population + name: CharacterString [0..1] T OiF:j g [0..1] e 051 g [0..1]
: * IF): Oid [0..7] + photo: .LA_MuItiMediaType [0-7] + share: Fraction [0..1] + share: Fraction [0..1]
, | *birthday: Date [0..1] - +plD: Oid + shareCheck: Boolean [0..1] + shareCheck: Boolean [0..1]
, |+ name: CharacterString [0..1] : + birthday: Date [0..1] + timeSpec: CharacterString [0..1] + timeSpec: CharacterString [0..1]
’ : T T |
: i |

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 20
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Step 4: Development

2. Add compartments

Administrative:LA_AdministrativeSource
External::SecureLandRightsAdult + text: LA_MultiMediaType [0..1]
— +type: LA_AdministrativeSourceType
+1D: 0id [0..*] -
+ Perception: LandRightPerception [0..1] operatlon c d I. t
+ name: CharacterString [0..1] \ ode IIs
+ PerceiveRightAsSecure(): Boolean Party::LA Party
+ countAdults(): Integer + extPID: Oid [0..%]
+ fingerPrint: LA_MultiMediaType [0..1] Administrative::LA RRR Administrative::LA BAUnit
: = = + gender: LA_GenderType [0..1] + descripfion: CharacterString [0..1] + descripfion: CharacterString [0..1] {cooelist)
: Emrnal..PopuIatlon + name: Charactn_erstri.ng [0.1] +1iD: Oid + 1D Oid Extornal: L andRightPercepton tcoaalini}
i | +1D-0id[0.7] + photo: LA_MultiMediaType [0-%] + share: Fraction [0..1] + share: Fraction [0..1] i) S Administrative:'LA_RightType
i |+ birthday: Date [0.1] - +piD: D'd_ + shareCheck: Boolean [0..1] + shareCheck: Boolean [0..1] “f:::'u“)., Py —— fl
i e P“’”‘“‘"’“rq"'“” o + z : + timeSpec: CharacterString [0..1] + timeSpec: CharacterString [0..1] {codeList) LA Acmnnm'nnvlolso;m'rygo ::'M'mw?:w:m
i1 | + countAdults(). Integer i 17 + countAdults(): Integer Party::LA_GenderType . .l-“a‘x""‘"- yoe
i + countAdults(): Integer ny + hasLegalLandCertificate(). Boolean . 0. whnoen + agrivctary Stasman . ;m'm“
i o * 1 Muw - e * ecoupation
B + 2. Famaa * rQege * owrershpAssumed
{method} + 9 - dossNolARply i - SupetcRs
I pseudocode O + apnCongaet « mutuct
public int countAdults() {
int adultCount = 0; ]
Date currentDate = getCurrentDate(); // Get current date Administrative:: Administrative:: Administrative::
LA Responsibility LA Right LA _Restriction
for (Date birthday : this.birthday) { py— _— ) .
e LA_ResponsibilityType - i +type: LA_RestrictionT
int age = calculateAga(birthday, currentDate); // Calculate age R WType| || + type: LA_RightType type: LA ype
M faaa w AN T
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 21
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Step 4: Development

{method) AN
. // pseudocode
3. Implementation Method public int countAdults {
int adultCount =0;
Date currentDate = getCurrentDate(); // Get current date

for (Date birthday : this.birthday) {
int age = calculateAge(birthday, currentDate); // Calculate age
if (age > 18) {
adultCount++;
}

}
return adultCount;

}

private Date getCurrentDate() {
// Implement logic to obtain the current date (may use a date library)
return currentDate;

}
private int calculateAge(Date birthday, Date currentDate) {
// Implement logic to calculate the age (may use a date library)

retumn age;
}
}
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 22
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Administrative-LA_AdministrativeSource

Ste p 4 . Deve I (0] p me nt External:: SecureLandRightsAdult + et LA_MtIMSGiaType (0. 1)
«iD OWpo " + hype. LA_AdminstaiveSource Type
+ Parception. LandRightPerceston J0.1] |
- name CharactarSinng [0 1] ]
< PercataRigtasSecure) Eoolean Party-[A Party
+ CountAOUt) Inlege * extPD OM [0 7]
* SgurPrint LA_MuliMedu Tyos [0, 1) ___Administrative:1A RRR Administrative:iA SAUnk
Extornal P ';':"r"‘:'-a‘::':x’l;lﬂ “' + descriphon. CharacierSng [0, 1] + detcriphon. ChanicterSing (0. 1]
C e . - - 11D Ot “ 1D Oug
: : :mc::,’ub;]l 0.1 . :':%;A'wm"”” 1 ¢ share Fraction [0 1) ¢ share Fracton j0. 1)
% . . ® + shareCheck Bookean [0 1) + thareCheck Soakean [0 1)
* name CharacterSinng {0 1| ] ‘“"“"‘A;‘D‘"' 0.1 + tmeSpac CharactrString (0 1] + tmeSpec CharaclerSring [0 1]
* COUNTAOURS() Inbegey 1 Fm ] counk itz Imeger
+ countAduts() integer ' ! * haslapal andCenicated) Boolsan
{mwthos) AN
'/ psoudacode
pubikc int countAduitsl) {
Int aduttCount = 0; -
Oste curentData = gotCurentOsted), // Get curent dete Administrative:: Administrative:: Administrative:: ] -
LA_Responsiility LA_Right LA_Restriction ‘ Mod e lin g of SDG
for (Dste birthday - this birthdey) { * lype LA_Responsbinty Type \ * lype LA_ResirctonType
1t age = Cakculstaage{bithdsy, cumuntOate), // Cakdate age | opeA | |+ 0w tA R0 ® LA Res | )
o> 0){ | ) Indicator 1.4.2
) L3 L3
}
Mo SR calculation in UML
s s el | Fo Ry class diagram
/1 irgplement logic to cbtain the curment dete (may use o data fkrary) | +1- Sacurn TcodeListd Admint *::LA_RightType
roturn curmentDate; . [ Administrative:: : rcn;:-'vmmu:’a‘t:;
) N - - Oute) { [ {codeListh | LA_Administrativ eSourceType | | :'m_
11 tmplomant ogic to calcuieto the ago (may uso a dats Ikrary) | Party:LA_GenderType | |+ sortease - logse
Totum agu. + 0« unknown | * agriotaryStatenent « wmershin
} |+ 1 Male | = sod - acaugation
) *2-Fampe * marpage « owrsrshipAssumed
| =@ dsesNotASply l - tille - superices
* othey nl * 3griConsent * yauhuct
| - - —
Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 23
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‘ ‘ ‘ ‘ ‘ Summary and future work

Summary

1. Keyword Extraction

m Approach developed s

B Analyzed SDG indicators in LADM context

m Classified them in categories

m Computation of indicator values modeled

(based on LADM classes and adding extensions o R

rotum

)
fprivete int cakculataApe(Dsto brtday., Date currentData) {
11 Yrplorant logic to calcieta the age (may use a dats Irary)
otum egu.

* usutuct

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 24
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‘ ‘ ‘ ‘ ‘ Summary and future work

Future work

Identification of Noun Phrases Filtering Redundant Vocabulary Extraction of Keywords
T — — —

7 ~ 7 N -~ N

« i ion” >
Sadnltpopulation” legally recognized documentation” - Source

B Semantic Network and Ontology Integration oo e e s e e cnae ights

] 3 ion” “adult population” - Party
rights to land, (a) with legally “legally recognized documentation™ legally rcco&n:zr(iit‘l]zgumcntntmn .[; el;” _Party )
recognized d ion,and (b)  “perceive their rights to land as secure” i =
who perceive their rights to land as “sex” Srichis (o land=
secure, by sex and type of tenure” “type of tenure” o “seful:e Jepure ”253‘5 - T
% “type of tenure” “rights to land” - Rights

“type of tenure” - Right

B Further Exploration of Category 1 Indicators

B Practical Implementation and Case Studies

Practical Implementation Case Study Data Collection Indicator Testing and Validation

Organized by Gold sponsor: Silver sponsor: Bronze sponsors: 25
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