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A Study on Country Profile of Land Administration Domain Model for Mongolia

SH|O|HIELE SAHIELE" - HET|™ - DFEEH™
Buuveibaatar Munkhbaatar - Kim, Moon-Gie - Koh, June-Hwan

Abstract

The field of cadastre and land administration is susceptible to changes in technological
development and requires a robust system to respond. In Mongolia, there is a need for a
future-oriented and robust cadastral system to cope with these changes. Therefore, this study
chose the Land Administration Domain Model (LADM) which is created by the International
Organization for Standardization(ISO), and analyzed for its application to the cadastral system of
Mongolia. For the application of LADM for Mongolia, we analyzed four packages and each class of
LADM based on characteristics of Mongolia's cadastral system and cases of countries applying
LADM. As a result of this analysis, we have completed LADM national profiling in Mongolia and
proposed the possibility of applying LADM. In the future, based on this research, application of
LADM will play an important role in Mongolian cadastral system where the current data model
standardization is not established and is useful as a reference model.

Keywords: Land Administration Domain Model (LADM), Mongolian Cadastral System, Mongolian
LADM, LADM Country Profile, ISO 19152
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Figure 1. The development process
of LADM
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Figure 2. The basic classes of LADM
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Table 1. LADM related research review

Researcher Year Subject
} South African
1 | Tjia and Coetzee | 2012 LADM profile
LAMD

specification

2 | Andrade et al 2013 Republic of Cape

Verde
Siriba and Kenya's

3 Mwenda 2013 profile of LADM
LADM for Cyprus

4 | Elia et al 2013 | land information
system

5 | Nikola et al 2013 | Croatia’s LADM
testing

6 | Choon et al 2015 Malaysian LADM
country profile
Nigerian LADM

7 | Babalola et al 2015 | possibilities
review

8 | Psomadaki et al | 2016 Hellgrnc LADM
profiling

LADM profiling
9 | Karel and Petr 2017 | for 3D Cadastre,
Czech Republic
LADM as
reference model
for Nigeria

10 Babalola et al 2017
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Figure 3. The concept of Mongolian cadastre
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Figure 4. Mongolian cadastre related law relationship
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Table 2. The type of land tenure

Type Subject Note
. Mongolian .
1 | Ownership Citizens only Family
Up to 15~60
Possession Mopgolian years, .extension
2 rights Citizen, possible, not
Corporation more than 40
years
Up to 5 years,
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class Domain Objects /

VersionedObject| +party +nr

VersionedObject

«FeatureType»
Administrative::
MG_RRR

«FeatureType» 0.1 0.+
Party::MG_Party - -

extPID: Oid [0..1]
name: CharacterString [0..1] | 1.
plD: Oid unit
role:‘MGiPartyRoIeType 0.1 +party +unit

type: MG_PartyType VersionedObject

+parties | 2..* 0.7 0.* «FeatureType»
Administrative::
MG_BAUnit

+group (}0..1 +baunit | 0

«FeatureType» *su | 0.*
Party::MG_GroupParty

1

+ o+ o+ o+ o+

VersionedObject

+ grouplD: Oid

«FeatureType»
+ type: MG_GroupPartyType

SpatialUnit::
MG_SpatialUnit

Figure 6. Party Package
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class CodeList /

«CodelList»
Party::
MG_PartyRoleType

«CodeList»
Party::MG_PartyType

+ naturalPerson

4.2. % 17| X| (Administrative Package)
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= =
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Figure 7. Party package code list onjsh=t] Z2Z AAAZME ZAROE &
class MG_AdministrativePackage/
VersionedObject| +party
«FeatureType» 1.*
Party::MG_Pa i i
rty:MG_Party .party baunitAsParty +unit VersionedObject
+party | 0..1 0..* 0.* «FeatureType»
Administrative::MG_BAUnit
+ro| 0. T +unit + name: CharacterString [0..1]
VersionedObject + Type: LA_BAUnitType
1.* 1+ ulD:Oid
«FeatureType» -
Administrative::MG_RRR +unit | 0..* +baunit | 0..*
+ description: CharacterString [0..1] +su | 0%
+ rD: Oid
+ share: Fraction [0..1] . VersionedObject
+ shareCheck Boolean [0..1] m «FeatureTy.
+ timeSpec: ISO8601_1S014825_Type [0..1] [ « SpatialUnit::
4& 4& MG_SpatialUnit
«FeatureType» «FeatureType» +source | 0..* +source | 0..*
Administrative:: Administrative:: +source
MG_Right MG_Restriction LA_Source
1.* FeatureT
+ type: MG_RightType + type: MG_RestrictionType :di?n?;fra)t/i’z/e:"
MG_AdministrativeSource
«FeatureType» + text: MultiMediaType [0..1]
Administrative:: s q MG AdministrativeS T
MG_Responsibility ype: _AdministrativeSourceType|
+ type: MG_ResponsibilityType

Figure 8. Administrative Package
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), MG_Administrative SourceType(HEEX] &
&), MG_AvailabilityStatus Type(@EER 715 A
Bl SolthFigure 9).

class CodelList /

«CodelList» «codeList»
Administrative:: Administrative::
MG_RightType IMG_AdministrativeSourceType|

+ commonOwnership + landCertificate

+ customaryType + titleDeed

+ grazing + decisionLetter

+ informalOccupation + mortgage

+ occupation

+ ownership

+ tenancy

+ usi «codeList»
Administrative::
MG_RestrictionType

«codeList»
Administrative:: + adminPuincServitude
MG_ResponsibilityType + senvitude
+ usufruct
+ monumentMaintenance + monument
+ landTax + mortgage
«codeList» «codeList»

Administrative::
MG_BAUnitType

Administrative::
MG_Av ailabilityStatus Type

+ parcel
+ building
+ rightOfUseUnit

+ archivelncomplete
+ archiveUnknown
+ docAvailable

Figure 9. Administrative Package code list
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class MG_SpatialUnit Package /

] . VersionedObject VersionedObject
VersionedObject +party i +rrr +unit
«FeatureType» «FeatureTy...
Pa(:ye::\;llgigé}ty 0.1 0..*| Administrative:: [1..* 1 Administrati\{e::
MG_RRR MG_BAUnit
suGroupHierarchy +baunit | 0.
suHierarchy
+set 0.1 <; +element 0..*
+su [ 0. +su2 0..1<; +su
VersionedObject 0.*
«FeatureType» VersiogedRrsey
Spatial Unit::MG_SpatialUnitGroup «FeatureType»
LA_SpatialUnit
+ name: CharacterString [0..1]
+ hierarchylLevel: Integer +whole +part + extAddresslD: ExtAddress [0..1]
+ label: CharacterString [0..1] + area: LA_AreaValue [0..*]
+ referencePoint: GM_Point [0..1] | 0..* 0..*| + dimension: LA_DimensionType [0..1]
+ suglD: Oid + label: CharacterString [0..1]
+ referencePoint: GM_Point [0..1]
+ sulD: Oid
+ surfaceRelation: LA_SurfaceRelationType
VersionedObject
+ +createArea(): GM_MultiSurface
«FealurallyiE +level +su| + +areaClosed(): Boolean
Spatial Unit::MG_Level T o + +computeArea(): Area
+ 1ID: Oid N h
+ name: CharacterString [0..1]
+ structure: MG_StructureType [0..1]
+ type: MG_LevelContentType [0..1]
+ registerType: MG_RegisterType [0..1] Spatial Unit:MG_Parcel

parcelID: char

owner: char

IDno: char

usePurpose: char
useType: MG_AreaType
location: char

zoning: char
permissionNo: char

+ o+ + + + + + +

Figure 10. Spatial Unit Package

SR Selas AR A
O & SRR I59Pt 7Hssitt 0]Qt nEE7iA]
= MG SpatialUnitGroup(&ZHH 18) StiAE
A HRATOR Ho] )lom, o & IEsPLH ks

Cli=
MG _Level St SHHR10] HEtO=R 7l
ShEoL} fleet] E= A0 dude RAIEHI

fIgt STLOILL Ol RIS Faskel=t &5
QUHLemmen, 2012).

MG_Parcel(EA)) Sl 71| HEo] Az =
71 S0, ZHe] S0 o] SefA0]
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L} mtA] A =R $olkl= gX) Siias AR
A, 8, A, WA 59

FETAEE MG _SurfaceRelationType(GEHEHA|
E}R), MG_LevelContent Type(Z27HH] 2l &%),
MG _AreaType(BRIE%), MG StructureType(27t
THIO] AFETLR), RegisterType(@Z7EIRI9] B2 &
&), MG DimensionType(@KII?] X)) SOIC} (Figure
1D).

44. =gk 5l 58 A Bilf7|X|(Surveying and

Representation Subpackage)

Q] 7R = st S8 2 39 A=
WH7IKE 7K F£Q A= LA SpatialSource
_Pointo] Tk
2 39 AHI7 K= S S2iA9] A

i o
0B I =

ke ol >

fol

il

4

)

r

=,

Qﬂ

o

1

i)

2
L 2
o o
i
[
=
o
rlo
0
Z{_,
2
~
Z.(Hlﬁ 0
N
e
B[}
o
1®)
=2 O

9]

OIIK
ﬂl
A
el
+
3

Wl Z1E =2 O 24 LA_Spatial Source Z2fA9]
40| Er ME2 LA _Point S2i49] QI EHA Y
EfH, SYHEAQF ATECE 2RH &2 3R S
Q1] #3E€ LA BoundaryFaceString(X) 2 LA_
BoundaryFace(H)E0|CHLemmen et al,, 2015).

2 AoM= SF H 38 AHITIX 9] 8= Al
ZH|=o] H8o] 7kset SuliA Ao MG AFAE
20] MG_Point, MG_SpatialSource, MG_Boundary
FaceString, MG_BoundaryFace@E IZZujdgS
SIATHFigure 12).

MG_Point E2iA9] QIAHEAQl M IS

SSshon Was SYIEEol 8 4 Ylom, M9
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class CodelList ~

«CodelList»
Spatial Unit::
MG_SurfaceRelationType

«datatype»
MG_AreaValue

+ areaSize: Area

. + below
+ type: MG_AreaType + abos
+ mixed
«CodeList» + onSurface
Spatial Unit::
MG Areil «CodelList»
+ Ownership Spatial Unit::
+ Possession MG_Lev elContentType
+ Tenancy >
+ buildin
T oree + customgry
" omer + mixed
+ informal
+ network
«CodelList» i
Spatial Unit:: «CO.deLISl.»"
MG_StructureType MGSP;:;:slg:;;pe
+ point = :
+ polygon + PL‘Ib!ICSpaCe
+ text + mining
+ topological + urban
+ unstructuredLing] + rural
+ sketch + fc?[eSt
+ a
«CodelList»
Spatial Unit::
MG_DimentionType
+ 2D
+ 3D

Figure 11. Spatial Unit Package code list

AR 20] EE= H(MG_ Boundary FaceString) 21
H(MG_ Boundary Face)S 7318t 4= T}

sIME AESES SEE A =
gisjot 5 EQIE StflAs S |IEFozAE
A9 AN Folohs AoEME 53 AFAIE]
g0l 7Fsottt.

MG_SpatialSource EdliAE ZRIEE FES mj
d8hl= 5 8 At U dHoItt,. FEA=
St} O]A}9] ZQIEQL APt |45t ¢
E7} gik|ofor SiTt Tt ZTHER= HIEA] St
OJ&ke] YAKIo] Olal =2 010F Bt

SZOIME ARSES F2 EEAHOIA(TS)O
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class MG_Surveying and Representation Subpackage/
VersionedObject VersionedObject ) VersionedObject ||, ;¢
+party +nr +unit F T
«FeatureType» «FeatureType» AR PED o
Party:MG_Party | 0..1 0.x| Administrative:: 1| Administrative:: -
MG_RRR MG_BAUnit
1.* | +surveyor +baunit | 0..*
VersionedObject
tsu [ 0.*
«FeatureType» +bfs . +su
Surveying and Representation:: minus VersionedObject
+bfs MG_BoundaryFaceString 0.* 0.* «FeatureType» +su
0.*|+ bfsD: Oid +bfs plus  *S SpatialUnit g —
+ geometry: GM_MultiCurve [0..1] N N MG_SpatialUnit
+ locationByText: CharacterString [0..1] 0.. 0.. N
+su 0..
+bfs | 0. *su | 0.1 +su | 0.
0,2.*
+poimt | {ordered} minus plus
VersionedObject
«FeatureType» +point
Surveying and Representation::MG_Point
0..1
+ interpolationRole: MG_lInterpolationType . .
+ monumentation: MG_MonumantationType [0..1]] +bf | 0. +bf | 0.
+ originalLocation: GM_Point VersionedObject
+ plD: Oid .
+ pointType: MG_PointType tpoint  +bf _«FeatureType» )
+ transAndResult: MG_Transformation [0..*] 03.* N Surveying and Representation::
e 0.. MG_BoundaryFace
+ getTransResult(): GM_point {ordered}
+ bfID: Oid
+bf [+ geometry: GM_MultiSurface [0..1]
+point 1..% + locationByText: CharacterString [0..1]
0.*
+source 0..* +source
+source MG_Source 0.*
0 «FeatureType» N
+source Surveying and Representation:: source
MG_SpatialSource 0.*
0.*
+ measurements: OM_Observation [0..*] | +source
+ procedure: OM_Process [0..1]
+ type: MG_SpatialSourceType 0.*

Figure 12. Surveying and Spatial Representing Subpackage

L RIS SEALARIGNS) 2 BS3IH BAS
Yo FSEH, 2o nEhd FAN0] B8]
S, BE SR ECE

S2 W 58 AR Y, A, W Zease

O] GM_Point, GM_MultiCurve,

22} IS0 19107 #3&
GM_Surface StiiA9] 716I8HA ElQlS &S 2

JERC =2 2 B €2 IS0 19156

IT=
AT

OM_Observation, OM_Process %EHi% ESgae)

=2 2 33 AEI7|R9 22 REF T &

0

=

(&2 7158 98)), MG _Point Type(7138

MG_SpatialSourceType(Z7H0lH FE
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InterpolationType (FZFH F&) I} MG_Transformation
(FIFHEhH oI} (Figure 13).

ol

2 AE 9 LADM
41} LADMO] Q
TO| FQ SAE

= W skt Figure 14).

LADMY| LA Party e 52 AEAES
Legal Body(EAIKDH @} THEEIT} Legal Body= EX]
£ 0]25k= 7191 2l Hol& Sl HAOZA 5 Al

R 2o A= BAKIE OJr|sHt.,
LA_RRR A= 52 AFAILS] Land Title(E

Ko1)ot B} Land Title2 EXQ] 4A8H,
HeH, AREH 59 EXERIE 9Julsit
LA_BAUnit SeliA= &2 AESAILS] Property2t

ThS eIt QA1 AlmEriet Zol
© e, Ag ROR T sht ol

F|EsEnsls 2

aL7ich

9z THEM B2 AR F QLAHE &
51 WA B HEle) B S
% 9k, el HEN 571 B2 A1 W) Qo]

class CodeList ~

«CodelList»
Surveying and
Representation::

MG_SpatialSourceType

«CodelList»
Surveying and
Representation::
MG_MonumentationType

+ comerstone + fieldSketch
+ marker + gnssSurvey
+ beacon + orthoPhoto
+ topoMap
+ video
«CodeList» + relativeMeasurement

Surveying and
Representation::
MG_lInterpolationType

«CodeList»
Surveying and
Representation::

+ end G
+ isolated MG_PointType
: mid + source

* mide + control

+ start

+ noSource

«dataType»
Surveying and Representation::
MG_Transformation

transformation: CC_OperationMethod
transformedLocation: GM_Point

Figure 13. Surveying and Representation subpackage
code list

101 O]9} ¥

=
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ClolE] 2'9] QA= gkl A&

&JOjOF BITL

class Mongolian Cadastre to LADM /

LA_Party

Mongolian

Cadastre Legal Body

Land Title

LA_SpatialUnit

LA_BAUnit

Parcel

Property

Figure 14. Mapping of Mongolian cadastral system to corresponding LADM classes
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object LADM instances/

Person 1 : MG_Party

type = naturalPerson

Family : MG_GroupParty

BAUnit 1 : MG_BAUnit

ulD = 6216015462
type = Parcel

Family Ownership:
MG_Right

type = Family

Person 2 : MG_Party /J

type = naturalPerson

type = Ownership Parcel 1 : MG_SpatialUnit
rightShare = Common|

rD =1

sulD = 6216015462
LandUse = Residence
area = 700m?
dimension = 2D

Figure 15. Instance diagram of family ownership of a parcel

LA_SpatialUnit EeiAe= B2 AERLY] Parcel
XD} h8ETh SR Sfias 7128 -0

o] e Bl HE|E A B VIEshs Sulag ST
)

A7t Ert. 82 A™AEQF LADM gt 3
2510 SILEY] AT O Qlg 4= A= HES A
2 HE T} Figure 151} 4T}

H Al oA = MG_Party GARKIZE A1AQ1 EF Q)
Person11} Person29] QIAEIAE ALEIQIC] Personl
1} 2= A2 715 (Family) A0 A0 AR
o= MG_GroupPartys I8t} EX= d& &
FHOZ MG_Right 24 s Olofli= ohtt
O] JZHEHRIQ LAI(MG_BAUnit) & 0|8 7|&dh=
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Ag HH AREXQ] HAS 700m?, AFE, 28
A& thaolTt.
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