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ABSTRACT
EE LI C R E el JITSEE Land administration plays a pivotal role in sustainable development,
Received: 13 February 2025 urban planning, and protecting property rights. In Iran, land information and cadastral systems face

Reviewed: 27 March 2025 challenges s.uch. as data fragmentat.io.n, thn.e involvenjnent of multiple responsil?le orgar.ﬂzations, and a lack
. of standardization. The Land Administration Domain Model (LADM), as an international standard (ISO
Revised: 20 May 2025 19152), provides an integrated framework for modeling legal, spatial, and administrative aspects of land.
Accepted: 07 June 2025 Given the specific characteristics of the registration system and the governing laws of land administration
in Iran, it is essential to localize this model according to national needs. LADM allows for the development

of country profiles tailored to the legal and institutional structures of each nation. This domain model has

KEYWORDS: been implemented in more than 40 countries worldwide, including the Netherlands, Malaysia, Poland,
Brazil, Morocco, Australia, and South Korea. These countries have taken advantage of the model’s

LADM flexibility to design modern land registration and three-dimensional cadastre systems, reduce costs, and
Cadastre . accelerate registration processes. The aim of this study is to develop a country profile of LADM for Iran
Country Profile that, by considering the legal, institutional, and technical structures of the country, provides a
LAS comprehensive conceptual model for land administration.

Land Registration This research begins with an international comparative analysis of cadastral frameworks,
1ISO 19152 followed by a systematic evaluation of Iran's land registration system. Methodologically, the national

profile formulation was organized into three distinct phases. First, the scope was defined, including the
identification of stakeholders, legal and technical requirements. Then, the profile was designed by
* Corresponding author mapping LADM classes Fo Iran’s cgdastral elen?en.ts, creating Anew classe.s and attributes tailored to
o i . national needs, developing code lists, and designing the Unified Modelling Language (UML) model.
> alesheikh@kntu.ac.ir Finally, the model was evaluated using 1ISO 19152 conformance tests and expert surveys. Data collection
@ (+9821) 88888445 tools included analysis of registration documents, expert interviews, and review of international models.
The analyses were conducted based on conformance assessment at three levels: low, medium and high.
The analysis results showed that the proposed Iran country profile achieved full conformance
with Level two (medium level) of the LADM standard, and several Level three (high level) components
were also detected. Key accomplishments of this model include the successful mapping between classes,
the addition of specialized classes and new attributes, and the redefinition of existing code lists. Alongside
these technical outcomes, expert surveys likewise indicated the model’s strong acceptance and its
effectiveness in improving land registration processes, reducing ownership conflicts, and enhancing the
efficiency of the national registration system.
The LADM country profile represents a fundamental step toward standardizing and
advancing the national land registration system. By enabling three-dimensional cadastre implementation
and integration with the Building Information Model (BIM), it can serve as a powerful tool for cadastre
management. Experiences from other countries also confirm that using LADM increases transparency,
reduces registration costs, and enhances coordination among executing agencies. However, achieving full
compliance with the standard and operational utilization requires technical revisions, infrastructure
optimization, and sustained collaboration among the involved institutions. This study recommends that
the developed model be implemented in real-world environments and that its performance be evaluated
under Iran’s operational conditions. Furthermore, future research could explore the integration of this
model with other information systems and further development of the country profile.
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Administrative:
LA_RequiredRelationshipBAunit

-

Administrative: Administrative:
LA_RRR

LA_BAunit

Administrative:
LA_ AdministrativeSource

Administrative:
LA_Responsibility

Administrative:
LA_Right

L

Administrative: Administrative:

LA_Restriction < LA_Mortgage

[Y] Administrative aiw sla IS 0 S
Fig. 5: Classes of Administrative Package [2]

Spatial Unit:
LA_ RequiredRelationshipSpatialUnit

Spatial Unit: Spatial Unit: Spatial Unit:
LA_Spatial UnitGroup LA_SpatialUnit LA_Level
Spatial Unit: Spatial Unit:
LA_LegalSpaceUtilityNetwork LA_LegalSpaceBuildingUnit

[¥] spatial Unit azes sla oS F USS
Fig. 6: Classes of Spatial Unit Package [2]

Surveying and Representation:
LA_BoundaryFaceString

Surveying and Representation:
LA_Polelt

Surveying and Representation:
LA_ BoundaryFace

Surveying and Representation:
LA_SpatialSource

[¥] surveying and Representation Package Koy sl SV S
Fig. 7: Classes of Surveying and Representation Subpackage [2]
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Fig. 8: A Selection of LADM Code Lists [2]

class Iran Country Profile
-

IR_BAunit

- name: CharacterString
- type: IR_BAUNitType
- ulb:0id

beginLifespanVersion: DateTime
- endLifespanVersion: DateTime
- quality: DO_Element
- source: CI_ResponsibleParty

(<)

class Iran Country Profile

IR_Party

- name: Characterstring
- plD: 2id
- extPID:DId

(A

Ol 65828 Jlgy g LADM jlasbisl y oo el sl podS™ 5 olodiges A JSo
Fig. 9: Examples of mapped Classes Between the LADM Standard and the Iran Country Profile
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class Iran Country Profile class Iran Country Profile

J

class Iran Country Profile

IR_CadastralUnit

IR_Landimprovment

IR_Parcel

CadastreType: IR_CadastreType
landuse: IR_LandUseType
propertyType: IR_PropertyType
quality: DQ_Element

source: CI_ResponsibleParty
extCID: Oid

price: Currency

description: CharacterString
type: IR_BuiltType

buildingOnParcel: boclean
buildingAsPartOfParcel: boolean
rightOfBuilding: boolean
parcelNumber: CharacterString
price: Currency

@

(<)

(A

Ql)il SysiS gy Lgl,g 0ads ool (gl WIS Y - IS
Fig. 10: Classes Created for the Iran Country Profile

0j9> 5o oad plol Slalllas gy (raizmen § K0 el (55
Olaiisd IS o il slp el g sla T ead wis (ilsd
GoisS astie (VY JSLS) PartyRoleType 559 «(IR_Party)
Ss «(R_Right) si> WM 0 pizen [00]0sS o
WJ B aS ol L5°> 69.1 Lgoq.\.madb..; (u—\ Y JS“J) nghtType
Cu.)y.\m u.;)lf )d L: 9 w‘ ol w).x.: Q‘)"‘ )AJ.&JL)[S
ol (z-\Y  JS&) RestrictionType S 9 «(IR_Restriction)
Sde 0 b el Ojgod a5 wiliee pladadgae Elgil cains
bys a0yl gl asle ol 3 She G (6l ot S
S b Se (55, 00 Jlosl Bga> Cogazs 45 Kl a5 Slas
5loolawl b sl o S5g o) [of] Al e 00l sl w5l o)

g eSS ooy o oyl Sl oS

Loy SBwiz Gon
et LADM (6,925 |35, yo (Cardinality) S ass yoss
OS5l diged diz 4wkl go ST Sy 5 digel wiz oSS (e
iz Wl oo Sle S5 ol pl 5988750 (Jlke (61 dgd Lo e K00
&y e Wlsi e SlSe dly Sy s 5l 5 w8l IS o) asked

sl Sl aix

elase ran Country Prafile -

IR_Spatlalunit

sulD: Qid

area: LA_ArcaVelue

type: IR_AreaType
dimensien: R_DimenslanType
enthddresal 1! bxtaddress
lael: CharacterString
referencefoint: GM_Point

zniversion: Datelime
qualicy: DO_Element

source: CI_ResponsibleParty
ZoneRetint

LazhilChedk: Boulzan
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class Iran Country Profile p /

IR RRR

description: Characterstring

riD: Oid

share: Fraction

shareCheck: boolean

timeSpec: 1508601_IS014825_Type
heginLifespanversion: DateTime
endLifespanversion: DateTime
guality: DA_Element

source: Cl_ResponsibleParty
SabtCheck: boolean

(Al

Olrl 63iS Ly sl p 0ol slbwl sla Shy 5l aladiges NV JS2
Fig. 11: Examples of attributes Created for the Iran Country Profile
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class Iran Country Profile class Iran Country Profile

«CodelList» «CodeList»

RightType
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N PartyRoleType
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Fig. 12: Examples of code Lists Created for the Iran Country Profile
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IR_Mortgage

description: CharacterString
amount: Currency

InterestRate: float

ranking: int

mortgageType: IR_MortgageType
partyRequired: boolean
restrictionType: IR _RestrictionType

share: Fraction
shareCheck: bookean

timeSpoc: ISO8601_ISO14825_Type
begintfespanversion: DateTim
endlifespanversion: DateTime.

0.0
s
IR_Right IR_Responsibility IR Restriction
- type: IR_RightType typo: IR_ResponsbilityType - type: IR_RestrictionType.
- share; Fraction - shara; Fraction - share: Fraction
- description: CharacterString - description: CharacterString. - partyRequired: boolean
- D0 - D0 - description: CharacterString
~ shareCheck: booloan - sharaChock: booloan - riD:0id
- timeSpec: 1508601 ISO14825 Type - timeSpec: 508601_ISO14825_Type - shareCheck: Boolean
- beginifesparVersion: DsteTime - beginlifespanVersion: DateTime - timeSpec: ISO8501,_1S014825_Type
- endUifespanversion: DateTime - endufespanVersion: DateTime - begnllfespanVersion: DteTime
- quality: DQ_Element - uality: DQ_Element - endLitespanversion: DateTime
- source: CI_ResponsibleParty - source: CI_ResponsivleParty. - quality: DQ_Element
- source: CI_ResponsibleParty
RRRR
- haracterstring
1R_PartyMember - boolean
- timeSpec: 108601 ISO14825 Type
i s Fracton beginlifespanversion: DateTime
- endUfespanversion: DateTime
- quality: DQ_Blement
source: CI_ResponssieParty
41.%[-  sabiCheck: boolean S
..
e
“
IR_Party IR_Administrative IR_source
- name: Charactersiring - fleNumber: char - scceptance: DateTime
- pD-OK text: MultiMediaType - avalabilityStatus: IR_AvailabiitystatusType|
- extPID:OM - type:IR_AgminstrativeSaurceType - exthrchivelD: Exthrchive
IR_GroupParty - role: IR_PartyRoleType - acceptance: DateTime - espanstamp: DateTirme.
- - type: IR_partyType e o[- avaitabiitystatus: IR_AvasabilityStatusType - maintype: O_PresentationformCode
i wrumios ol W % 3 - qualty: DQ_Flement
- type: IR_GroupPartyType - endufespanversion: DateTime - WeSpanstamp: DateTime - recordation: DateTime
>~ quality: DQ_Element - maintype: CI_PresentationFormCode - ID: Oi
- source: CI_ResponsibleParty - quality: 0Q_Element - source: C)_ResponsibleParty
- - DateTime - submission: DateTima
- si:oid
- source: CI_ResponsibleParty
410+ submission: DateTime
e o yAN
. - R
0.0
1R_SpatislSource IR_BAunit 1R_CadastralUnit
- fleNumber: char - name: Charactersting - CadastreType: IR_CadastreType.
- measurements: OM _Observation - type:IR_BAUNtType - landuse: 1R_LandUscType
- procedure: OM_Procs - uD:od X
- type: IR_SpatiafSourceType 0.0 - beinlifespanVersion: DateTime -
- avaliabilitystatus: IR_AvailabilityStatusType - quality: DQ_Flement 2
- entArchiveiD: Extave - source: CI_ResponsdleParty
2 e
A "
3 .
- IR_BoundaryFacestring 1R_Parcel
- baID:0d - bulingOnParcet: boolean
- geometry; GM_MultiCurve - buildngAsPartOfParcel; booiean
- locationByText: Characterstring - rghOfBuilding: boolean
- Type: IR_BoundaryFacestring type B - parcelNumber: Characterstring
0. w0
0 3 _SpatalUnitGroup
[ e ae| 7 MerarchyLeved:integer
k \_paint = R
- surfaceRelation: LA_SurfaceRelationTyp) 2 Js-CiwiconSorg
a5 - volume: LA_VolumeVslue 4 \sferwncafoki: SM.folic
= - beginlifespanversion: DateTime =) SeU:0id
- endUfespanversion: DateTime
Lo s - auaity: DQ_Element
e 41|~ source: 1_ResponsidieParty
- Y.doble - ZoneRef:int
e - tasbittheck: Boalean
12N Zona:int erer:
- originalLocation: GM_Point - Siandmproimont!
b Daidid - description: Charactarster
- pointType: R_PointType e e
- productionMathod: LA_Linea i esptoensil
- tansAndResult: LA Transtormation .
- begintifespanve
andUfespanvarsion: DateTime “
- qualiy: DQ_Element
- source: C1_ResponsibleParty 1R_Level
- lo:0id
- rame: Characterstring
- rogisterType: IR_RegistorType IR_LogatSpacBuldingUnit

endlfespanVersion: DateTime.

quality: DQ_Element
source: CI_ResponsibleParty

extPhysicalBukdingUnitiD: ExtPhysicalSuldrgtint

tyve: IR_BuildingUnitType

Olnl 3958 hlgn Y JSo

Fig. 13: Iran Country Profile
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Fig. 14: Code Lists Defined for the Iran Country Profile

LADM package LADM class cla Dependencies
- VersionedObject 1
LA_Source 1 Oid, (as a one of the 1s must be
il \_Admini: i or
LA_Sp: ce]), LA_Avail StatusType
Party Package Exist only if Administrative Package is implemented
LA_Party 7 1 VersionedObject, Oid, LA_PartyType
LA_GroupParty -\7 2 Oid, LA_Party, LA_GroupPartyType
LA_PartyMember V) 2 | VersionedObject, LA_Party, LA_GroupParty
Administrative Exist only if Party Package is implemented
Package
LA_RRR 1 | VersionedObject, Oid, LA_Party, LA_BAUnit, LA_Right
(as a minimum, this specialization shall be
i ini i} irce
LA_Right V]| 1 |LA_RRR LA RightType
LA_Restriction 7 2 LA_RRR, LA_RestrictionType
LA_Responsibility 7 3 LA_RRR, LA_ResponsibilityType
LA_BAUnit 7 1 VersionedObject, Oid, LA_RRR, LA_BAUnitType
LA_Mortgage [~] 2 | LA_Restriction
LA_AdministrativeSource 1 | LA_Source, LA_Party, LA_AdministrativeSourceType,
LA_AvailabilityStatus Type
LA_RequiredRelationshipBAUnit 3 | VersionedObject, LA_BAUnit
Spatial Unit
Package
LA_SpatialUnit 7 1 VersionedObject, Oid
LA_SpatialUnitGroup 7 2 VersionedObject, Oid, LA_SpatialUnit
LA_LegalSpaceBuildingUnit 7 3 LA_SpatialUnit
LA_LegalSpaceUtilityNetwork 3 | LA_SpatialUnit
LA_Level 2 VersionedObject, Oid
LA_RequiredRelationshipSpatialu 3 VersionedObject, LA_SpatialUnit
nit
Surveying and
Representation
Subpackage
LA_Point 2 | VersionedObject, Oid, LA_SpatialSource,
LA_PointType, LA_InterpolationType
LA_SpatialSource 2 LA_Source, LA_Point, LA_Party,
LA_SpatialSourceType
LA_BoundaryFaceString 2 | VersionedObject, Oid, LA_Point (if using geometry)
LA_BoundaryFace 3 | VersionedObject, Oid, LA_Point (if using geometry)

@  Cl = Confermance level.

Gl s b V0 JSs

Fig. 15: Conformance Test Results
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