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Annex A. Abstract Test Suite (p.m.)
(normative)
Will be included after finalizing LADM.
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Annex B. Social Tenure Domain Model (STDM)
(informative)

The Social Tenure Domain Model (STDM) is developed as a specialization of the LADM, specifically for
developing countries, countries with very little cadastral coverage in urban, or rural areas, for post conflict areas,
countries with large scale informal settlement, or large scale customary areas. In developing the STDM the focus
has been on modelling the relationships between people and land; independent from the level of formalisation, or
legality of those relationships. It is a search for a model that can be used as a basis for the development of a land
administration system that can support all forms of land rights, social tenure relations, and overlapping claims to
land (van Oosterom et al, 2005; Augustinus, 20086).

There is growing concern about slums, as clearly stated in the year 2000 in the United Nations Millennium
Declaration. Given the increasing numbers of urban slum dwellers, governments have recently adopted a specific
target on slums. It is contained in the Millennium Development Goal 7, Target 11, which aims to significantly
improve the lives of at least 100 million slum dwellers by the year 2020. Because land is literally at the base of slum
formation, addressing the slum challenge means taking the land issue seriously. Land titling is important and
necessary, but it is not enough on its own to deliver security of tenure to the majority of citizens in most developing
counties. Customary tenure and informal settlement tenure have a very strong influence. Individual land titling often
works against the needs and aspirations of ordinary people, also because of its cost. There is an urgent need to
have a land information system that works differently from the conventional land information system. Land tenure
types, which are not based on the cadastral parcel and are not registered, require new forms of land administration
systems, including land information management systems.

The LADM originated from areas with formal cadastre and land registry systems. It should be observed that the
LADM contains the functionality for the STDM, but under different terminology. Many countries have an
incomplete, or absent land administration. Formal terminology as used in the LADM can not always be applied
because of the informal environment. In the STDM the same classes as in LADM are used, but sometimes under
different terminology: e.g. class RRR is named class SocialTenureRelationship (see Table B1).

LADM class name STDM alias Figure
AdminDocument SocialTenurelnventory Figure B2
BuildingReserve Building Figure B3
BuildingUnit Unit Figure B3

Mortgage Collateral Figure B2
NetworkReserve UtilityNetwork Figure B2

RRR SocialTenureRelationship Figure B1, Figure B2
SourcePoint SurveyPoint Figure B3
SpatialSourceDocument SpatialUnitinventory Figure B2
SpatialUnitSet AdminSpatialUnit Figure B2, Figure B3

Table B1. LADM class names with their aliases in STDM
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class STDM 2.0 fig 1
«FeatureType»
STDM_SpatialUnit
«blueprint»
«blueprint» ExtUsage + name: PT_FreeText
ExtAddress + sulD: Oid
+ addressiD: Oid + type: LA_Usageliype
+ streetName: PT_FreeText [0..1]
+ buildingNumber: PT_FreeText [0..1]
+ buildingName: PT_FreeText[0..1] " «blueprint» «FeatureType»
+ postalCode: PT_FreeText [0..1] «blueprinty Extvaluation LA_SpatialUnit
+ City: PT_FreeText[0..1] SRR - ——
+ Country: PT_FreeText [0..1] + rolD: Oid + rolD: Oid : n:lzlloDr?a(I)Iciider[]élflrlr. Oid
+ State: PT_FreeText[0..1] + taxDate: DateTime + valueDate: DateTime . Ipabel'l PT Fn;eText [0.1]
+ addressCoordinate: GM_Point [0..1] + taxType: CodeList + valueType: CodelList N refere-ncelgoint' cM P;int [0.1]
+ amount: Integer + value: Integgy + type: LA_SpatialUnitType [0..1]
«blueprint» + layer: Integer[0..1]
ExtParty + structure: LA_StructureType [0..1]
v + nationalArea: Integer[0..1]
+ partylD: Oid + nationalVolume: Integer[0..1]
+ name: PT_FreeText[0..*] 4|> «FeatureType» q + addressID: ExtAddress[0..*]
+ addresslD: ExtAddress[0..1] VersionedObject
+ photo: Image [0..1] = —e : 0..*
+ fingerprint: Image [0..1] + begerLl espanVe.rsm.n. Date_Tlme <
+ authentication: Image [0..1] [> + endLifespanVersion: DateTime [0..1] o
«FeatureType»
LA_RecordedObject
: + rolD: Oid
«FeatureType» *rm o +objedt| | ame: PT_FreeText [0..1]
SocialTenureRelationship e 1|+ registerType: LA_RegisterType [0..1]
+ share: Rational
+party +rrr| t timeSpec: Time
«FeatureType»
LA_Party 0..1 0..* A
+ partylD: ExtParty
+ type: LA_PartyType
+ role: LA_PartyRoleType [0..*] «FeatureType» «FeatureType»
LA_Right STDM_Relationship
+ type: LA_RightType + strType: ST_RelationshipType
«FeatureType»
LA_Restriction
«FeatureType»
STDM_Party + type: LA_RestrictionType
+ license: PT_FreeText [0..1]
«FeatureType» 0 ‘
LA_Responsibility
«interface»
+ type: LA_ResponsibilityType STDM_Folio
<o folioDate: Date (<@pr——m-——
+ foliolD: Oid

Figure B1. STDM core classes and blueprints for external classes
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class STDM 2.0 fig 2a

/derived
«IfeatureType» 1.% «FeatureType»
SpatialUnitinv entory - STDM_SpatialUnit
+ measurements VersionedObject .
+ quality: DQ_Element [0.."] ————— > + name: PTIRISSIEE
+ surveyDate: DateTime «FeatureType»
+ type: SurveyDocumentType LA_SourceDocument 1.% <7
+ sdiD: PTfFreeTextl VersionedObject
0.* + acceptance: DateTime
+ authentication: Binary [0..1] «FeatureType»
+ recordation: DateTime LA_SpatialUnit
*| + ission: DateTi
0. submission: DateTiflg + nationalldentifier: Oid
A + psulD: Oid [0..1]
+ label: PT_FreeText[0..1]
«FeatureType» + referencePoint: GM_Point [0..1]
SocialTenurelnv entory + type: LA_SpatialUnitType [0..1]
0.* . + layer: Integer[0..1]
+ sale'Pnce. Measure [0..1] + structure: LA_StructureType [0..1]
VersionedObject * text.l PT_FreeText + nationalArea: Integer[0..1]
FeatureT +source = type= LAZAdminDocumEnEES + nationalVolume: Integer[0..1]
«reaturefiyheg + addressiD: ExtAddress [0.."]
Collateral N
+source 1.% 0.*
+ amount: Integer
+ interest: Float 0..* 1.*
* ranking: Integer VersionedObject
N U P «FeatureType»
0.. o LA_RecordedObject
VersionedObject +object| + rolD: Oid
«FeatureType» 1 1 + name: PT_FreeText [0..1]
. SocialTenureRelationshi E + registerType: LA_RegisterType [0..1
+su+represlented byiy0..1r[ #*moneyprovider | 0..* B 9 yp _Reg ype [0..1]

+ share: Rational
+ timeSpec: Time

«FeatureType» 0.1 0.*
LA_Party - v \
ZF «interface»

+ partylD: ExtParty
STDM_Folio

type: LA_PartyType o
yp - ylyp «FeatureType»

+ le: LA_P RoleT A
e —ParyRolo TSI STDM_Relationship + folioDate: Date
+parties | 2" + foliolD: Oid

+ strType: ST_RelationshipType
«FeatureType»
LA_Member

+ share: Rational [0..1]

VersionedObject| +party +rr

+

«FeatureType»
STDM_Party
+group {()0..*
+ license: PT_FreeText [0..1]
«FeatureType»

LA_GroupParty

+ grouplD: Integer
type: LA_GroupPartyRoleType
+ name: PT_FreeText[0..1]

an

Figure B2. STDM party specializations and refinements of social tenure relationships
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class STDM 2.0 fig 2b

+set 0..1 m 1.*

VersionedObject
«FeatureType»
VersionedObject AdminSpatialUnit
«FeatureType» + nationalldentifier: Oid
LA_SpatialUnit + level: Integer
+ nationalldentifier: Oid @ lebelt Pr_lMesrest
: ; +elementset | . | A AdminSpatialUnit: PT_FreeText [0..1]
& pENbE O [0 + referencePoint: GM_Point [0..1]
* label: PT_FreeTioxtloef] 0 idType: LA_SuOidType [0..1]
+ referencePoint: GM_Point [0..1] -
+ type: LA_SpatialUnitType [0..1]
+ layer: Integer[0..1] «FeatureTyp...
+ structure: LA_StructureType [0..1] <l STDM_SpatialUnit
+ nationalArea: Integer[0..1] " + namai
+ nationalVolume: Integer[0..1] 1. + suType
+ addressID: ExtAddress [0..*]
o5 1 ___
1.% VersionedObject
«interface» «blueprint»
STDM_SpatialUnitMap ExtTaxation
+ bbox: GM_Surface «FeatureType» + rolD: Oid _
+ mapDate: Dat UtilityNetw ork + taxDate: DateTime
p ate ”
+ taxType: Codelist
‘1“* + belowSurface: Boolean 2 amotntinEeoe
1* + risk LA_NetworkRisk
+ extPhysicalNetworkLink
«FeatureType» + status: NetworkStatus
Building + type: LA_NetworkType VersionedObject
+ complNum: PT_FreeText «blueprint»
+ dimension: Integer ExtUsage
+ numberOfFloors: Integer[0..1] + sulD: Oid
+ numberOfUnits: Integer [0..1] VersionedObject + type: LA_UsageType
«FeatureType»
+partOf 1 Surv eyPoint
. X VersionedObject
+/ dimension: Integer
+element|1..* + locationOrig: GM_Point «blueprint»
+ locationTransf: GM_Point [0..1] ExtValuation
«FeatureType» + pointType: LA_MonumentationType n —
Unit + quality: DQ_Element [0..*] N \:c;luéDe:te' Datel
. addressiD: ExtAddress + transformation: CC_Operation [0..1] + valueType: Godoiie]
+ type: UnitType + value: Integer
+ unitNum: Integer +sourcePoint | 1.*
* «blueprint»
VersionedObject *source ! : ExtAeress
«FeatureType» «FeatureType» —
LA_SourceDocument SpatialUnitinv entory : :t(::er(tal\ﬁae:o'lfoFreeText ol
+ sdID: PT FreeText + measurements + buildingNumber: PT_FreeText [0..1]
+ acceptange; DateTime ﬂ + quality: DQ_Element [0..*] + buildingName: PT_FreeText [0..1]
+ authentication: Binary [0..1] + surveyDate: DateTime + postalCode: PT_FreeText [0..1]
+ recordation: DateTime + type: SurveyDocumentType + City: PT_FreeText [0..1]
+ submission: DateTime + Country: PT_FreeText [0..1]
+ State: PT_FreeText [0..1]
+ addressCoordinate: GM_Point [0..1]
Figure B3. STDM spatial units specializations and survey classes
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class STDM 2.0 fig 2d/

«CodelList»
ST_RelationshipType

informalTenure
customaryType
indegenous
co-oparation
socialHousing
tenacy

simpleLease
possession
informalLease
stateProperty
disagreement
conflict
informalOccupation
unconventionalPrivitization
overlappingClaims

+ 4+ + +

Figure B4. Code list for social tenure relationships
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Annex C. Object diagrams (instance level cases)
(informative)

Note that the content of this Annex is based on:

IS

0O 19109, Geographic Information — Rules for Application Schemas

ISO 19110, Geographic Information — Methodology for Feature Cataloguing

ISO 19126, Geographic Information — Feature Concept Dictionaries and Registers

IS
Th
1.

O 19131, Geographic Information — Data Product Specification
e examples are partly based on the terminology of the STDM (Annex B).

One natural person is leaseholder, another non-natural person is owner, ownership and leasehold based on
civil code for a particular country (case 1).
A spatial unit with a customary right (under construction).
Two persons hold a share in a right, for example one person a 2 share, and the other person a %z share, or %,
and respectively %5 (case 3).
A serving parcel provides access to four parcels, and the serving parcel is not public (case 4).
A group of persons holds a property right on an unstructured parcel (case 5).
A legal space building contains individual units (apartments), and a shared unit, with one common threshold on
a ground parcel (case 6).
A 3D volume parcel with one owner (under construction).
A timeshare ownership for the month of February (case 8).
A restriction not to change a building because of its monumental status (case 9).
. Mortgage on ownership, bank included as party (case 10).
. Mortgage on usufruct of ownership, money provider included as party (case 11).
. Informal right by a person on a text parcel (under construction).
. Informal right by a group on a point parcel (under construction).
. Informal right on a spatial unit (under construction).
. A conflicting claim on a spatial unit (under construction).
. A utility network with one owner and a mortgage (bank included as party) (case 16).
. A pastoralist group with an access right for a certain period (under construction).
. Parcel with one owner, building on it with a different owner (case 18).
. Farmer owning several parcels (rural) (under construction).
. Value as basis for taxation valid for five years (case 20).
. A milk right to a parcel (under construction).
. A responsibility to clean the ditches (under construction).
. A right of use of a road on a property of somebody else (case 23).
. A restriction area with its own geometry: not allowed to built 200 meters around a fuel station (case 24).
. Parcel complex with one owner (case 25). Alternative visualization of attributes.
. Complex of parcels and building with one owner (case 26).
. Complex of several parcels with two owners (under construction).
. Spatial unit in conflict (under construction).
. Spatial unit with micro credit (under construction).
. Tax valuations on condominium rights in Spain (case 30).
. Marriage and inheritance relationships to property (simple) in Spain (case 31).
. Marriage and inheritance relationships to property (complex) in Spain (case 32).
. Spanish 'real estate' form of property (case 33).
. Norwegian categories of basic properties (case 34).
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LADM source version: 3e

«FeatureType» «FeatureType»
Joe :LA_Party Fruit Co. :LA Party
L. N B, N
aturalPerson nonNaturalPerson

«FeatureType» «FeatureType»
LongLease :LA_Right] Ownership :LA_Right|
AN
T--. | type =lease .. | type = ownership
=RRR "1:RRR
share=1/1 share=1/1
timeSpec = 25 years * timeSpec = <Null> *
* From the date of registry * Should be interpreted|
asa permanent right

«FeatureType» name = Joe's Farm
JoeFarmTitle :  |..... registerType = rural
LA_RecordedObjec: rolD = 101000001
[AN
addressiD = 1001 *
label = 0001
«FeatureType» nationalArea = 12434
JoeFarm : psulD =100
LA SpatialUnit [.  |sulD=100
"+ { structure = fullpartition

topologylLayer =1
type = 2D

* Thisis a reference to an extemal address
identifier. For example, according British
Standard 7666 on Addresses, it would be
possible to know: Flat number, building
number, unique street reference, and Postal
code town and number. Some data values
are optional.

Name: AnnexC Case01
Author: jdafonseca
Version: 22

Created: ~ 4-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

AN

This object defines the spatial representation of the recorded object (title / deed or other certificate, according each
country land law).

Besides the external address reference, the example also refers to the following attribute values:

. Label: free text for a parcel identification showing up on a cadastral map (could be implemented as annotation).

. National Area: definition can vary from country to country. In this example, the round up for the nearest integer
value in square meter.

. psulD and sulD: provisional and definitive spatial unit identifiers can be given sequentially, depending on the
implementation spatial database.

. structure: fullpartition means that this type of spatial units, representing a private property, should be included in
the partition of space for the given jurisdiction. Other spatial units types should form a topology layer, in order that
the fullpartition be verified.

. topologyLayer: according the above; but other topology layers could be also formed in a given jurisdiction, e.g. fol
spatial units not belonging to the fullpartition of space. The value isjust an internal reference to topologylLayer
objects.

. This results from the special case of limiting the generic faceString to a set of (closed) 2D objects representing
lineStrings at local ground level.

Casel
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object AnnexC CaseOS/

Object Diagram, Case 03 - Sharing ownership situation (Formal Rights)

Description:
Two persons hold a share in a right (one person a share of 2/3 and the other person a share of 1/3).

LADM source version: 3e

«FeatureType»

Joe (LA_Party «FeatureType»

Mary :LA_Party

type = naturaIPersonlﬁ type = naturaIPersonlﬁ
«FeatureType» «FeatureType»
Shareholder1 : Shareholder2 :
LA_Right .. LA _Right ..
"~ 1 type = ownership "~ 1 type = ownership
“RRR RRR
share =2/3 share =1/3
timeSpec = <Null> timeSpec = <Null>
«FeatureType»

SmithsCottage :LA_RecordedObject

name = Smith's Cottage
registerType = urban
rolD = 101000002

Note: Object (instance) names on this diagrams do not correspond to a real implementation, e.g. in a valid
database data type. Instead, more meaningfull daily life names were used for clarity, e.g. Mary as an instance
of the Party class.

Name: AnnexC Case03
Author: jdafonseca
Version: 2.2

Created:  4-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 3
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object AnnexC Case04/

Object Diagram, Case 04 - Serving Parcel situation (Formal Rights)

Description:
A senving parcel provides access to four parcels, and the sening parcel is not public.

LADM source version: 3e

TN

D

registerType = rural
rolD = 101000121

name = Davis Farm
registerType = rural
rolD = 101000122

registerType = rural
rolD = 101000123

name = Ricks Orchard
registerType = rural
rolD = 101000124

«FeatureType»
Parcell Title :
LA_RecordedObject

«FeatureType»
Parcel2_Title :
LA_RecordedObject

«FeatureType»
Parcel3_Title :
LA_RecordedObject

«FeatureType»
Parcel4_Title :

LA_RecordedObject

«FeatureType» «FeatureType» «FeatureType»
ParcellasParty : Parcel2asParty : Parcel3asParty :
LA_Party LA Party LA_Party

«FeatureType»

Parcel4asParty :
LA_Party

type = recordedObject wﬁirecordedome%

pe = recordedObje

type = recordedObject

AN
name = Gaia Grazing Grounds «FeatureType» type = common_RealProperty
registerType = rural RealProperty :  |...... :RRR
rolD = 101000120 LA_Right share =1/1
timeSpec = <Null>
A serving parcel (instance of RecordedObject)
has no direct natural or non-natural owner but
instead ownership is defined via associations
from the served parcels (1 to 4 in the diagram} - .
through the common Real Property right. el N
«FeatureType»
Name: AnnexC Case04 ServingParcel :
Author: jdafonseca LA_RecordedObject
Version: 2.4
Created:  4-9-2008 0:00:00
Updated: 13-11-2008 16:29:21

Case 4
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object AnnexC Case05 /

Object Diagram, Case 05 - Group property (Formal and Informal Rights)

Description:
A group person holds a property right on a parcel (represented as spaghetti data).

LADM source version: 3e

«FeatureType» «FeatureType» «FeatureType»
Joe (LA Party Mary (LA Party John (LA Party

type = naturalPerson type = naturalPerson type = naturalPerson

«FeatureType»
SmithsOv enUsers :LA_GroupParty

groupID = 1500
groupType = localCommunity

«FeatureType»
GroupOw nership :
LA_Right ..
- { type = ownership

=RRR
share =1/1
timeSpec = <Null>

«FeatureType»

SmithsOven :

LA_RecordedObject

name = SmithsOven
registerType = urban
rolD = 101000002

«FeatureType»
Linebased :LA_SpatialUnit

addressiD = 1010
label =0102
nationalArea = 1000
psulD = 102
structure = spaghetti
sulD = 102

type = line

Check note on diagram for Case 01 for an explanation
of the values. In this Case, the structure being used is
spaghetti, so the topologyLayer is omited (optional
attribute). The line type uses FaceStrings (ISO
GM_Curve objects), but does no checks on validity.

Name: AnnexC Case05
Author: jdafonseca
Version: 2.2

Created:  4-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 5
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object AnnexC Case06 /

Object Diagram, Case 06 - Condominium Rights (Formal Rights)

Description:
A legal space building contains individual units (apartments) and a shared unit, with one
common threshold on one ground parcel.

LADM source version: 3e

This diagram evolves from the point of

view of a given apartment owner, Frank. «FeatureType»

Frank :LA Party

e AN
type = naturalPerson

«FeatureType» «FeatureType» type = ownership
IAptOw ner :LA_Righ CommonParts : ----{=RRR
LA_Right share=1/14
timeSpec = <Null>

type = ownership
“RRR

share =1/1
timeSpec = <Null>

«FeatureType»

:LA_RecordedObjec heatisvpEg «FeatureType»

:LA_RecordedObject] FiveStar_Threshold :

E - . . LA RecordedObject
name = FiveStar, Fraction 2A

registerType = urban B
rolD = 101000010 .

name = FiveStar Condominium
registerType = urban
rolD = 101000004

«FeatureType» «FeatureType»
FiveStar 2A: FiveStar_Commons :
LA BuildingUnit LA_BuildingUnit
[AN
extAddressID = 1100 * extAddressID = 1094
type = individual type = shared
unitNum =6 unitNum =1
:SpatialUnit ::SpatialUnit
label =0110 label = 0104
nationalArea = 100 nationalArea = 350
nationalVolume = 270 nationalVolume = 2000
sulD =110 sulD = 104
structure = withHoles structure = withHoles
topologyLayer = 2 topologyLayer = 2
type = 3D type = 3D
* Inherited from the SpatialUnit attribute.
The association with the RecordedObject is done
through the inherited SpatialUnit properties.

Name: AnnexC Case06
Author: jdafonseca
Version: 22

Created:  4-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 6
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object AnnexC CaseOB/

Name:
Author:
Version:
Created:

Object Diagram, Case 08 - Timeshare Rights (Formal Rights)

Description:
A timeshare ownership for the month of February.

LADM source version: 3e

«FeatureType»
Charles :LA_Party

«FeatureType»
Timeshare :LA_Right

type = naturaIPersonIﬁ

«FeatureType»
GaialodgeTitle :

-{ LA_RecordedObject

name = Gaia Lodge
registerType = urban
rolD = 101000129

Updated:

type = ownership
©'RRR
share =1/12

timeSpec = "Every Month of February; Recurring

* Text is shown for clarity. Digitally, it can be stored asa
Time (interval) data type, as defined in the majority of

DBMS.

"%

«FeatureType»

GaiaLodge :LA_BuildingUnit| _ . .

AnnexC Case08
jdafonseca

2.2

5-9-2008 0:00:00
3-11-2008 0:00:00

extAddressID = 1120
type = individual
unitNum = 3
::SpatialUnit

label = 0129
nationalArea = 75

sulD =129

structure = withHoles
topologyLayer = 2
type = 3D

nationalVolume = 210

Case 8
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object AnnexC Caseog/

Object Diagram, Case 09 - Public Restriction on a Building (Formal Rights)

Descritpion:
A restriction not to change a building because of its monument status.

LADM source version: 3e

«FeatureType»
TheState :LA_Party

type = nonNaturalPerson
role = stateAdministration

«FeatureType»
Monument :
LA_Restriction

type = protectedMonument
:RRR

share =1/1

timeSpec = <Null>

«FeatureType»
GaiaSocialCentreConserv ationArea :

LA_RecordedObject }

name = Gaia Social Centre
registerType = urban
rolD =101000140

«FeatureType» «FeatureType»
Protected : Conserv ationArea :
LA_BuildingReserve LA_SpatialUnit
AN *-._|label = 0141
compiNum =3 e nationalArea = 10000
dimension =3 . sulD = 141
numberOfFloors = 2 structure = withHoles
numb(.arOfUlnits =4 topologyLayer = 3
::SpatialUnit type = Liminal
label = 0140
nationalArea = 400
nationalVolume = 1200
sulD = 140
structure = withHoles
topologyLayer = 2
type = 3D
AN

This diagram takes advantage from the fact a RecordedObject can have associations
Name: AnnexC Case09 to more than one related SpatialUnit objects. In this case, the holder of the restriction
Author: jdafonseca is also the owner of the protected building (The State). The Restriction is a special
Version: 22 class from RRR which usually relates to a 2D SpatialUnit forming a non-partition
Created:  5-9-2008 0:00:00 topology. In this special case, because it also relates to a Protected Building, then it
Updated:  3-11-2008 0:00:00 must be represented by a Liminal SpatialUnit type.

Case 9
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object AnnexC Caselo/

Name:
Author:
Version:
Created:

Updated:

Description:
Mortgage on ownership, Bank incuded as Person.

LADM source version: 3e

«FeatureType»

LA_Party

GaiaFarmCredit :

type = nonNaturalPerson
role = moneyProvider

Object Diagram, Case 10 - Mortgage on Ownership (Formal Rights)

«FeatureType»
Rick :LA_Party

«FeatureType»
CaselO:

LA Mortgage

type = naturalPerson

AnnexC Case10
jdafonseca

2.2

5-9-2008 0:00:00
3-11-2008 0:00:00

amount = 90000
interest = 4.51

ranking = 1

«FeatureType»

Parcel40Ow nership :

LA_Right

type = ownership
RRR

share =1/1
timeSpec = <Null>

«FeatureType»
Parcel4_Title :

LA_RecordedObject

name = Ricks Orchard
registerType = rural
rolD = 101000124

The Party role related to the Mortgage suppliesa mean to
constraint the association between these objects, which can
be enforced by using a OCL constraint on the Mortgage class.

©ISO 2008 — All rights reserved
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object AnnexC Casell/
Object Diagram, Case 11 - Mortgage on Usufruct (Formal Rights)
Description:
Mortgage on Usufruct on Ownership, money provider included as Person.
LADM source version: 3e
«FeatureType» «FeatureType» «FeatureType»
Bill :LA_Party Alice :LA_Party Rick :LA_Party
type = naturalPerson type = naturaIPersonlﬁ type = naturaIPersonlﬁ
role = moneyProvider
«FeatureType» «FeatureType» «FeatureType»
onUsufruct : Usufruct :LA_Right ParcellOwnership :
LA_Mortgage LA_Right
amount = 75000
interest = 5.1
ranking = 1
«FeatureType»
Parcell_Title :
LA_RecordedObject
registerType = rural
rolD = 101000121
Name:. AnnexC Case11 Asin Case 10, the Mortgage lies always on some type of Right. In
Authlor.. jdafonseca this case it ison a Usufruct over Parcel1, which is owned by a
Versuon.. 2.2 . different natural person. The relation between Mortgage and the
Created:  5-9-2008 0:00:00 Land (Parcel1 object) is thus indirect.
Updated: 3-11-2008 0:00:00

50
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object AnnexC Casel6 /

Description:

LADM source version: 3e

«FeatureType»
CableTVNet :

LA_Party

«FeatureType»

LA _Right

Object Diagram, Case 16 - Mortgage on a Network (Formal Rights)

A utility network with one owner and a mortgage (bank included as person).

«FeatureType»
GaiaFarmCredit :

LA_Party

type = nonNaturalPerson
role = moneyProvider

networkOw nership :

«FeatureType»
CTN_GaiaTitle :

type = ownership
RRR

share =1/1
timeSpec = <Null>

«FeatureType»

LA_RecordedObject

Name:
Author:
Version: 2.2
Created:
Updated:

CableTVNet_Gaia :
LA_NetworkReserve

«FeatureType»
Casel6 :
LA_Mortgage N
amount = 250000
interest = 5.0
ranking = 1

name = CableTVNet_Gaia SubNet
registerType = urban
rolD = 101000145

AnnexC Case16
jdafonseca

9-9-2008 0:00:00
3-11-2008 0:00:00

AN

belowSurface = Y

dangerous =N

extPhysicalNetworkLink =
{E6A403F5-14B9-4AFA-8354-66B0A1C11C85}

status = inUse

type = telecommunication

::SpatialUnit

label = 0145

nationalArea = 150

nationalVolume = 55

sulD = 145

structure = withHoles

topologyLayer = 4

type = 3D

The NetworkReserve isrelated to the RecordedObject via inheriting such
association from the SpatialUnit super class. The external linkto a
representation of the Physical Network assumes the form of a GUID, but other,
implementations are possible, e.g. an indexed integer foreign key.

©ISO 2008 — All rights reserved
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object AnnexC Casel8 /

Object Diagram, Case 18 - Surface Rights (Formal Rights)

Description:

Parcel with one owner, building on it with other owner.

LADM source version: 3e

«FeatureType»
John :LA Party

type = naturalPerson

«FeatureType»
JohnParcelOwnership :
LA_Right

type = ownership
“RRR
share =1/1
timeSpec = <Null>

«FeatureType»

JohnParcel Title :
LA_RecordedObject

name = John Parcel
registerType = rural
rolD = 101000147

«FeatureType»
Louise :LA Party

«FeatureType»
ISuperficies :LA_Righ

type = naturalPerson

T

type = ownership_derived
:RRR

share =1/1

timeSpec = <Null>*

*Thiscan be also a
temporary Right in some
jurisdictions. It can involve|
payment of an annual

rent.

«FeatureType»

LouiseCottage_Title :
LA_RecordedObject

«FeatureType»

LouiseCottage :
LA BuildingReserve

A spatial topology relationship should be verified
between the BuildingReserve SpatialUnit
(inherited) and the underlying SpatialUnit
associated with the John's Parcel Title (not shown|
in the diagram), e.g. through a spatial profile.

Name: AnnexC Case18
Author: jdafonseca
Version: 2.2

Created:  9-9-2008 0:00:00

Updated:

3-11-2008 0:00:00

name = Louise Cottage
registerType = urban
rolD = 101000148

complINum =1
dimension =3
numberOfFloors = 2
numberOfUnits = 1
:SpatialUnit

label = 0148
nationalArea = 125
nationalVolume = 330
sulD = 148

structure = withHoles
topologyLayer = 2
type = 3D

Case 18
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object AnnexC Casezo/

Object Diagram, Case 20 - Land Tax Validity (Fiscal Role)

Description:
Value as basis for taxation valid for five years.

LADM source version: 3e

«FeatureType»

Davis :LA_Party

type = naturalPerson

«FeatureType»
Parcel20wnership :
LA_Right X
"1 type = ownership

RRR
share =1/1
timeSpec = <Null>

«FeatureType»

Parcel2 Title -
LA_RecordedObject | - - --{ name = Davis Farm
registerType = rural
rolD = 101000122

«blueprint»
Parcel2Valuation :
ExtValuation

AN

rolD = 101000122

value = 37000, 42000, 45000

valueDates = 03-03-1998, 21-02-2003 00:00:00, 09-01-2008 12:00:00
valueType = valuelmpendingTaxation

Note: To each value, a valueDate should correspond in the order of the
list. The rolD attribute relates this external register to the RecordedObject]
(works as a foreign key). The value type comrespondsto a CodeList not
defined in this model; value given here isjust an example.

If this extemnal registry implements versioning, then the validity of the last
valuation procedure could be defined as:

::VersionedObject
beginValidityVersion = 09-01-2008 12:00:00
endValidityVersion = 09-01-2013 12:00:00

Name: AnnexC Case20
Author: jdafonseca
Version: 2.2

Created:  9-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 20
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sulD =126

type = 2D

Name:
Author:
Version:
Created:

label = 0126
nationalArea = 351

structure = withHoles
topologyLayer =5

Updated:

object AnnexC Case23 /

Object Diagram, Case 23 - An access easement (Formal Rights)

Description:

A right to use a road on a property of somebody else.

LADM source version: 3e

LA_SpatialUnit

AnnexC Case23
jdafonseca

2.2

9-9-2008 0:00:00
3-11-2008 0:00:00

«FeatureType» «FeatureType»
eighborParcelOwner Louise :LA Party
LA_Party
type = naturalPerson
«FeatureType» «FeatureType»
AccessEasement : Parcel30wnership :
LA Right LA_Right
type = ownership_derived
:RRR
share =1/1
timeSpec = <Null>
«FeatureType»
Parcel3 Title :
LA RecordedObject
registerType = rural
rolD = 101000123
«FeatureType» «FeatureType»
PassageWay : Parcel3 :

LA_SpatialUnit

type = naturalPerson

type = ownership
©RRR

share=1/1
timeSpec = <Null>

label =0123
nationalArea = 15000
sulD =123

structure = fullPartition
topologyLayer = 1
type = 2D

A spatial (topologic) relationship should be
verified between the passageway and the

using Simple Features and 1SO13249, the

relationship between these two geometries.

underlying SpatialUnit Parcel3. If implementing

operation ST_Within could be used to check the

54

Case 23
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LADM source version: 3e

«FeatureType»

TheState :LA_Party

Ownership of the Fuel Station (and the
owner identification through Party) are not
shown on this diagram but should be related
to the RecordedObject. The
RecordedObject, without further
implemented constraints, has no way to
know which SpatialUnit relates to which
RRR. It just binds the RRR and SpatialUnits
related with the FuelStation
BuildingReserve. The Protection Area for

type = nonNaturalPerson
role = stateAdministration

the noBuilding Restriction covers the Fuel

Station grounds but also spreads to «FeatureType»

neighbor Parcels, so it does not belong to noBuilding :

the fullPartition and isinserted on other LA_Restriction

topologyLayer. type = administrativeServitude

:RRR
share =1/1
timeSpec = <Null>

«FeatureType»
FuelStation_Title :

LA _RecordedObject |

name = Gaia Fuel Station
recordType = urban
rolD = 101000150

label = 0151
«FeatureType» «FeatureType» nationalArea = 9000
FuelStation Ground : FuelStation_ProtectionArea: | ........... sulD = 151
LA_BuildingReserve LA_SpatialUnit structure = withHoles
topologyLayer =3
type = 2D

AN
compNum = 71A
dimension = 3
numberOfFloors = 1 . '
numberOfUnits = 0 : B
::SpatialUnit

label = 0150
nationalArea = 500
nationalVolume =
2000

sulD = 150

structure = withHoles
topologyLayer = 2
type = 3D

The spatial unit representing the
"noBuilding" restriction (sulD = 151) should
be derived from the Fuel Station
BuildingReserve (sulD = 150) through a
spatial buffer operation. If implementing
using Simple Features and 1SO13249, the
operation ST_Buffer(200, meters) can
generate the required geometry.

Case 24

©ISO 2008 — All rights reserved 55



ISO/WD 19152.3

object AnnexC Casezs/

Object Diagram, Case 25 - A Parcel Set with a single Owner (Formal Rights)

Description:
Parcel complex with one owner.

LADM source version: 3e

«FeatureType»
Charles :LA Party
type = naturalPerson

«FeatureType»
ParcelComplexOwnership :
LA_Right

share =1 /1
timeSpec = <Null>
type = ownership

A number of non-adjoining Parcels «FeatureType»
under the same ownership, which are ComplexParcel_Title :
on the same section or administrative) LA_RecordedObject
unit, can relate to just one name = Charles Plantations
RecordedObject in some registerType = rural
jurisdictions. rolD = 101000153
«FeatureType» «FeatureType»
ParcelA :LA_SpatialUnit ParcelB :LA_SpatialUnit
label = 0250 label = 0272
layer =1 layer =1
nationalArea = 10000 nationalArea = 15000
structure = fullPartition structure = fullPartition
sulD = 250 sulD =272
type = 2D type = 2D
Case 25
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object AnnexC Case26 /

Object Diagram, Case 26 - A Parcel Complex with a Building and a single Owner (Formal Rights)

Description:
Complex of parcels and building with one owner.

LADM source version: 3e

«FeatureType»
Aurora :LA Party

naturalPerson

«FeatureType»
ParcelComplexOwnership :
CoSRighE - --. | type = ownership
=RRR
share =1/1
timeSpec = <Null>
«FeatureType»
Aurora_Title :
LA_RecordedObject ™N
R name = Aurora Estates
*- | registerType = mixed*
rolD = 101000158
*In such cases, it is suggested to
label = 0158 add this register type for comple:
level =1 parcels having just one
suslD = 158 RecordedObject, being
«FeatureType» composed of both rural and
Note: Parcels 1 and 2 on the complex [~~~ ParcelComplex2 : urban register types.
should be disjoint; the Building should LA_SpatialUnitSet
be contained within Parcel2. This could|
be verified by first projecting the
Building outline to the Parcels plane.
«FeatureType» «FeatureType» «FeatureType»
Complex2Parcell : Complex2Parcel2 :
LA _SpatialUnit LA_SpatialUnit

label = 0155 label = 0156 complNum =3
nationalArea = 25000 nationalArea = 5000 dimension =3
sulD = 155 sulD = 156 numberOfFloors = 1

numberOfUnits = 1
::SpatialUnit

label = 0157
nationalArea = 250
nationalVolume =700
sulD = 157

structure = withHoles
topologyLayer = 2
type = 3D

structure = fullPartition
topologyLayer = 1
type = Liminal

structure = fullPartition
topologyLayer = 1
type = 2D

Name: AnnexC Case26
Author: jdafonseca
Version: 2.2

Created:  11-9-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 26
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«FeatureType»

Manuel :LA_Party

AN
type = naturalPerson [~°7""""

In the case where a given legal space Spatial Unit such as
the LotA 1A Building Unit has more than one Fiscal Use,
then the Spatial Unit is decomposed into Fiscal Use Spatial
Units such as the ones presented here. The SpatialUnitSet
can then be jointly manipulated as to represent the original
legal space SpatialUnit, if it could be derived from the set
through a Spatial Union operation (e.g. ST_Union on

«FeatureType»

AptOwner2 :LA_Right

SQL/MM standard).

rolD = 192125009550
value = 50000, 55000
valueDates = 1-10-2000, 2-11-2006

«FeatureType»
PkgOwner :LA_Right

type = ownership
“RRR

share = 1/1
timeSpec = <Null>

«blueprint»
LotA_1AValuation :
Extvaluation

«FeatureType»

ManuelApt_Title :
LA_RecordedObject

label = 009550_1
nationalArea = 25
nationalVolume =70
sulD = 10095501
structure = withHoles
topologyLayer = 3
type = 3D

label = 009550_2
nationalArea = 75
nationalVolume = 210
sulD = 10095502
structure = withHoles
topologyLayer = 3
type = 3D

«FeatureType»

LA_SpatialUnit

«FeatureType»
LotA 1A Habitation :
LA_SpatialUnit

«FeatureType»
LotA_1A:

LA_SpatialUnitSet

«FeatureType»

ManuelPkg_Title :
LA_RecordedObject

type = ownership
“RRR

share = 1/1
timeSpec = <Null>

«FeatureType»
CommonParts2 :

type = ownership
“RRR

share = 2/30
timeSpec = <Null>

«blueprint»

LotA BlValuation :
Extvaluation

«FeatureType»

LasPalmasLotA_Commons :

LA_RecordedObject

«FeatureType»
LasPalmasLotA Threshold :
LA _RecordedObject

name = Las PalmasLot A, 1A

registerType = urban

rolD = 192125009550

name = Las Palmas Lot A, B1
registerType = urban
rolD = 192125009546

«FeatureType»
LotA_B1:

LA_BuildingUnit

Case 30. Tax valuations on condominium rights in Spain

58

*+ .| type = individual
unitNum =1
::SpatialUnit

label = 009546
nationalArea = 20
nationalVolume = 45
sulD = 9546

structure = withHoles
topologyLayer = 2
type = 3D

extAddressiD = 550001780

prolD = 00150

rolD = 192125009546

value = 10000, 12000

valueDates = 1-10-2000, 2-11-2006

Refer to Diagram on Case 06 fora
modelling of valuation regarding these
RecordedObjects. It goes along the sam
principles of LotA_B1 valuation, once
they associate directly with one (legal
space) Spatial Unit.

©ISO 2008 — All rights reserved



LADM source version: 3e

«FeatureType»
Peter :LA_Party

«FeatureType»

Mary (LA Party

type = naturaIPersonIﬁ

type = naturaIPersonIﬁ

«FeatureType»
JointOwner1l :

LA_Right

«FeatureType»
JointOwner2 :

LA_Right

type = ownership
RRR

share = 1/2
timeSpec = <Null>

«FeatureType»
Peter&Mary_Title :

RRR
share = 1/2

type = ownership

timeSpec = <Null>

LA_RecordedObject] - -.

name = Finca Santa Trinidad

registerType = Rural
rolD = 192124000034

«FeatureType»

Peter&Mary Parcel :
LA_SpatialUnit

label = 008723
nationalArea = 25000
sulD = 8723

structure = fullPartition
topologyLayer = 1
type = 2D

Case 31. Marriage and inheritance relationships to property (simple) in Spain

©ISO 2008 — All rights reserved
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object WD2te_ES4_2 /

Description:

LADM source version: 3e

type = naturalPerson

Object Diagram, Case ES4, Part2 - Marriage and Inheritance relations to Property (Formal Rights)

After Peter has died, leaves an usufruct from his share to Mary, which still holds her half share
on the property. Their three sons, Saskia, Teun and Inge inherit an equal share on Peter's part.

type = naturaIPersonlﬁ

type = naturaIPersonlﬁ

type = naturaIPersonlﬁ

«FeatureType» «FeatureType» «FeatureType» «FeatureType»

Mary :LA_Party Saska :LA_Party Teun :LA_Party Inge :LA_Party

«FeatureType» «FeatureType» «FeatureType» «FeatureType» «FeatureType»

JointOwner2 : MarysUsufruct : MointOwner3 :LA_Righ JointOwner4 : JointOwner5 :
LA_Right LA_Right LA_Right LA_Right

type = ownership
:RRR

share = 1/2
timeSpec = <Null>

timeSpe¥X = <Null>

Note:

There are now a total of 4 Joint Owners for the
Property, Mary and her three sons. The sum of their
sharestotals 1, and this constraint should be included
in the model, but must be verified within each
particular type of right. The Usufruct shall be
considered a derived type from ownership, in that it
should overlap with an existing ownership right. In the
case, it overlaps with the sonsjoint ownership shares.
That iswhy is apparently breaking the constraint for
the sum of shares being one for any given type of
right, but in fact Mary has total Usufruct over the
Property (share = 1/1) because the joint ownership
right for the remaining half actually covers (though
implicilty) an Usufruct right.

The RecordedObject, being Parcel based, retains the
same rolD but it is updated with the new situation
conceming rights (as compared to Part 1). The
SpatialUnit stays the same, because there are no
geometric changesinvolved.

Name: WD2te_ES4_2
Author: jdafonseca

Version: 11

Created:  20-10-2008 0:00:00
Updated: 3-11-2008 0:00:00

«FeatureType»

PeterHeirs&Mary_Title :
LA RecordedObject

N
type = ownership

:RRR

share = 1/6

timeSpec = <Null>

Note: JointOwner3 and
4 rights have the same
attribute values. The
sum of the childrens
share is thus 1/2.

name = Finca Santa Trinidad
registerType = Rural
rolD = 192124000034

«FeatureType»

Peter&Mary Parcel :
LA_SpatialUnit

label = 008723
nationalArea = 25000
sulD = 8723

structure = fullPartition
topologyLayer = 1
type = 2D

Case 32. Marriage and inheritance relationships to property (complex) in Spain
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object WD2te_ES6

Object Diagram, Case ES6 - Spanish "special real estate" form of property (Formal Rights)

Description:

The Spanish Cadastre distinguishes between two basic types of categories: urban real estate
and rural real estate. A third residual category exists for special real estates, whose
characteristics require different treatment, namelly with regard to assessment. The example is
focused on an airport.

LADM source version: 3e

«FeatureType»

RegionalGovernment :
LA_Party

Note:

This Case extends the generic LADM, considering one -

of the mechanisms available for individual country

models, which adding their specific types categories type = nonNaturalPerson
into code valuesand enumerations. In the case, the
registerType receivesa new "ES_special” type.

Furthermore, the single RecordedObject instance

relates to a SpatialUnitSet, which can include any «FeatureType»
number of digoint parcels. Although such Parcels are PublicOwnership :
disjoint within the set, they belong to the full partition LA_Right

of space (2D) that is verified through topologyLayer 1.

type = ownership
=RRR

share = 1/1
timeSpec = <Null>

«FeatureType»

IntlAirport_Title :
LA_RecordedObject

name = International Airport
registerType = ES_special
rolD = 192124001003

Name: WD2te_ES6

Author: jdafonseca «FeatureType»
Version: 1.1 IntlAirport :
Created:  21-10-2008 0:00:00 LA_SpatialUnitSet
Updated: 3-11-2008 0:00:00

«FeatureType» «FeatureType»
AirportGrounds : MeteoCenter :
LA_SpatialUnit LA_SpatialUnit

label =010031 label =010032
nationalArea = 1000000 nationalArea = 5000
sulD = 10031 sulD = 10032

structure = fullPartition
topologyLayer = 1
type = 2D

structure = fullPartition
topologyLayer = 1
type = 2D

Case 33. Spanish 'real estate' form of property

©ISO 2008 — All rights reserved
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Each of the five specializations of the Norway Basic Property Unit is shown through a specific
instance connected to a Cadastral Unit represented by LADM RecordedObject. Association to
Rights shown were relevant; Parties not shown on this diagram. This is a two-page diagram.

LADM source version: 3e

«FeatureType»
NO_VolumeUnif

LA_RecordedObject

name = Thor Cottage
registerType = NO_Volume
rolD = 10002560001

«FeatureTypen

LA_BuildingResen

«FeatureType»
NO_LandedPropertyUnit

LA _RecordedObject

name = Peer Farm
registerType = NO_LandedProperty|
rolD = 10002560031

«FeatureType»
PeerFarmUnif

LA_SpatialUnitSet

numberOfFloors = 2

«FeatureType» «FeatureType»
PeerPlantation PeerForest ;

type =

numberOfUnit LA_SpatialUnit LA_Spatialunit
::SpatialUnit - -

label = 1234V

nationalArea = 400

nationalVolume = 1200

D= U0E: label = 31L label = 32L

ERE Sl nationalArea = 35000 nationalArea = 300000|
Ipelegleapar=a sulD=31 sulD=32

structure = fullPartition
topologyLayer = 1

structure = fullPartition
topologyLayer = 1

«FeatureType»
NorgeTimber :

«FeatureType»
wher :
LA_Right

«FeatureTypen
NO_Co-Ow nershipUnit :

type = ownership
R

“RRR
share = 1/2

LA_SpatialUnit

label = 23C
nationalArea = 50000
sulD = 700023
structure = fullPartition
topologyLayer = 1
type = 2D

LA _RecordedObject

timeSpec = <Null>

name = Norge Timber Co.
registerType = NO_Co-Ownership
rolD = 10002560023

«FeatureType»
NO_Co-Owner2 :
LA_Right

/2
timeSpec = <Null>

type =2D type = 2D
Other examples are referred for this category,
like 3DProperty (Volumes) or Fish Farms at
Sea
«FeatureTyper
14D = 1001 f9ID = 1002 NO Lease :LA Right
geometry = GM_Curve | | geometry = GM_Curve
MainParcel : Detachment : type = ownership_derived
rin LA FaceString SRRR
share = 1/1
pr—— timeSpec = 30 year from 1-10-2008

NO_LeasedLandUnit :
LA_RecordedObject

«FeatureType» /

BrigitPreserve :
LA_SpatialUnit

label = 568
nationalArea = 600000|
sulD = 80056

structure = fullPartition
topologyLayer = 1
type =

name = Brigit Preserve
registerType = NO_LeasedLand
rolD = 10002560056

type = ownership
RR

share =1/1
timeSpec = <Null>

«FeatureType»
NO_Ownership :
LA_Right

«FeatureType»
Sectiond/16/0/1 ;
—— LA_SpatialUnitSet

«FeatureType»
NO_Co-Owner3

«FeatureType»
LandedProperty4/16/0 :
LA_SpatialUnitSet

«FeatureType»
Section4/16/0/2 :

LA_SpatialUnitSet

«FeatureType»
NO_SectionUnit: share = 1/2

type = ownership
ZRRR

LA_RecordedObjectf timeSpec = <Null>

\

level =1

«FeatureTypen
Sectiond/16/0/1Flat 1

LA_BuildingUnit

«FeatureType»
|Section4/16/0/2Flat

LA_BuildingUnit

«FeatureType» :LA_BuildingReserve|

Sectiond/16/0/1Threshold :

LA_spatialUnit

«FeatureType»

name = Lillehamer Compound «FeatureType»
registerType = NO_Section NO_Co-Ownerd
rolD = 10006780123 LA _Right

type = ownership
ZRRR

share = 1/2
timeSpec = <Null>

Due to the large number of objectsin the Section type of

Cadastral Unit, the spatial component values are not showing in

the diagram. The BuildingReserve and the BuildingUnits are

intended to be represented in 3D, in a separate topologyLayer

than the Threshold SpatialUnits, representing small parcels

around the building with exclusive use rights. These would be
in 2D. The level 1 SpatialUnitSet

total area held in ownership.

The BuildingReserve, representing the total legal space of the

Building, is spread over the two sections.

Name: WD2te_NO3
Author:  jdafonseca

Verson: 1.1

Created:  21-10-2008 0:00:00
Updated: 3-11-2008 0:00:00

Case 34. Norwegian categories of basic properties

©ISO 2008 — All rights reserved
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Annex D. Country examples

(informative)

Under construction, possible candidates are Portugal, Canada, Korea, ...

Annex E. Spatial Profiles

(informative)

The Spatial Representation package of the LADM allows a large number of possible representations of spatial
units in 2D or 3D (or mixed). For one specific type of spatial representation, there are often just a limited
number of classes and attributes needed. This annex shows per spatial profile the needed classes and
attributes. The 3D cases also cover mixed 2D and 3D configuration. Further, in a specific country profile it is
possible to combine several spatial profiles; e.g. parcels with 2D topology based spatial units and building
reserves with 2D polygons.

. 2D Point based (under construction)

. 2D Text based (profile 2)

. 2D Unstructured (Line) based (profile 3)

. 2D Polygon based (under construction)

. 2D Topological based (under construction)

. 3D Point based (under construction)

. 3D Text based (under construction)

. 3D Unstructured (Surface) based (under construction)

. 3D Polyhedron based (under construction)

. 3D Topological based (under construction)
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class LocationbyText_ProfileDefinition /

VersionedObject VersionedObject
«FeatureType» «FeatureType»
LADM::LA_FaceString LADM::LA_SpatialUnit
+/ estimatedAccuracy: Length [0..1] + addressID: ExtAddress[0..*]
+ fsID: Oid [0..1] 0.+ 1.x| + label: PT_FreeText[0..1]
+/ geometry: GM_Curve [0..1] + layer: Integer[0..1]
+ locationByText: PT_FreeText [0..1] + nationalArea: Integer[0..1]
+/ productionMethod: LI_Lineage [0..1] + nationalVolume: Integer [0..1]
+ psulD: Oid [0..1]
+ referencePoint: GM_Point [0..1]
+ structure: LA_StructureType [0..1]
+ sulD: Oid
The following class should be omitted from . ; .
any implementations of the LocationbyText * type: LA SpatialUnitivestBgl]
EX)ﬂI—l:;:e + areaClosed() : Boolean
- + computeArea() : Integer
Specialization from the LA_SourcePoint : :gmfnuetz\l/oosleu;(]ﬁoB'olgltsgr?r
class can still be used within this profile,
through the existing relationship with a
specialization from
LA_SpatialSourceDocument. Such Classes
were not represented in this Diagram.
LocbyText_SpatialUnit
+ addresslD: ExtAddress[0..*]
+ label: PT_FreeText[0..1
+ layer: Integer[0..1]
+ nationalArea: Integer[0..1
LocbyText_FaceString «/derivedLADM» + national\{olume: Integer [0..1
+faceString +spatialUnit| * PsulD: Oid [0..1]
+/ estimatedAccuracy: Length [0..1] + structure: LA_StructureType = unstructured
+ fsiD: Oid 1.* 1.*[+ sulD: Oid
+ locationByText: PT_FreeText
+/ productionMethod: LI_Lineage [0..1] areaClosed() : Boolean

The following optional attribute was
omitted from the specialized class:
geometry.

The attributes fsID and locationByText

locationByText. If the data in the text
description contains mandatory quality
and lineage information, then the
attributes estimatedAccuracy and

were turned mandatory in this profile. The|
fsID attribute is the identifier for a given

productionMethod can be omitted as well|

AN

Profile 2. 2D Text based

©ISO 2008 — All rights reserved

computeArea() : Integer
computeVolume() : Intege
volumeClosed() : Boolear

+ o+ 4+ o+

constraints
{context LocbyText_SpatialUnit::areaClosed() : Boolean
pre: isGeomDescription(Self.faceString.locationByText)
true}

The following optional attributes were omitted from the
specialized class:

referencePoint;

type.

It is assumed that values for nationalArea and
nationalVolume could be optionally derived from the
locationByText data, apart from being contributed from
other sources, namely implementations of the
LA_SpatialSourceDocument.

The example constraint should be applied to all the
operations and not just the areaClosed(). It assumes that|
a boolean operator isGeomDescription be
implemented. This operator should verify if the text
contained in locationByText attribute can be parsed
into a geometry description of a SpatialUnit.
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class FaceString_ProfileDefinition /

LADM::LA_Fac

«FeatureType»

VersionedObject

eString

+ fslD: Oid [0..1]

+/ estimatedAccuracy: Length [0..1]

+/ geometry: GM_Curve [0..1]
+ locationByText: PT_FreeText [0..1]
+/ productionMethod: LI_Lineage [0..1]

Profile:
LA_Face

specialization from

The following class should be omitted from
any implementations of the FaceString

Specialization from the LA_SourcePoint
class can still be used within this profile,
through the existing relationship with a

LA_SpatialSourceDocument. Such Classes
were not represented in this Diagram.

UnstructuredLine_FaceString

+/ estimatedAccuracy: Length [0..1]

«/derivedLADM»

1.% +spatialUnit]

+ fsID: Oid
+/ geometry: GM_Curve
+/ productionMethod: LI_Lineage [0..1]

The following optional attribute was
omitted from the specialized class:
locationByText.

The attributes fsID and geometry were
turned mandatory in this profile. The fsID
attribute is the identifier for a given
UnstructuredLine_FaceString. If the
associated FaceString_SpatialUnit
represents a linear object, then a single
UnstructuredLine_FaceString can
represent multiple Spatial Units.

+simple_FaceString

5-11-2008 0:00:00
13-11-2008 15:13:12

Name:

Author: jdafonseca
Version: 11
Created:

Updated:

FaceStiing_ProfileDefinition

1.

*

VersionedObject
«FeatureType»
LADM::LA_SpatialUnit
+ addressID: ExtAddress [0..*]
1.*| + label: PT_FreeText [0..1]
+ layer: Integer[0..1]
+ nationalArea: Integer[0..1]
+ nationalVolume: Integer[0..1]
+ psulD: Oid [0..1]
+ referencePoint: GM_Point [0..1]
+ structure: LA_StructureType [0..1]
+ sulD: Oid
+ type: LA_SpatialUnitType [0..1]
+ areaClosed() : Boolean
+ computeArea() : Integer
+ computeVolume() : Integer
+ volumeClosed() : Boolean
FaceString_SpatialUnit
+ addressID: ExtAddress[0..*]
+ label: PT_FreeText[0..1]
+ layer: Integer[0..1]
+ nationalArea: Integer[0..1]
+ nationalVolume: Integer[0..1]
+ psulD: Oid [0..1]
+ structure: LA_StructureType = unstructured
+ sulD: Oid
+ type: LA_SpatialUnitType = 2D

AN

The following optional attribute was omitted
from the specialized class:
referencePoint;

Consideration of a 2D type for FaceString
objects (geometrically represented by
GM_Curve) comes from the conceptual
definition of a FaceString as a set of connected
vertical faces defined through a linear object.

If values for nationalArea should be derived
from the FaceString (namely through the
computeArea() operation), then this attribute
should be omitted. No special constraints are
defined regarding the operations, hence they
are not shown, but are inherited "asis" from the
Super Class.

Profile 3. 2D Unstructured (Line) based
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Annex F. LADM and LPIS

(informative)

1 Theintegration of LADM with Land Parcel Identification Systems (LPIS)

One of the aspects of the Common Agricultural Policy (CAP) of the European Union is to focus on the
management of subsidies to the farmers. For this purpose, member states have established an Integrated
Administration and Control System (IACS), including a Land Parcel Identification System (LPIS) as the spatial
component of IACS. The LPIS as a concept was developed already in 1992, when the need for identification
of the agriculture parcels to support IACS emerged. At that time, the data model was purely alphanumerical
without any geospatial reference. It was in the Council Reg. No 1593 (2000) that the spatial LPIS based on
Geographic Information System (GIS) was promoted. Five years have been given to the member states to
establish LPIS in digital and geo-referenced format. Thus, the first year of operational GIS-based LPIS was
2005. Although the regulatory requirements were unique across the sector, the particular implementations
were a subject of the member states. In fact, during the development stages of different LPISs in different
member states, the use of Land Administration (LA, or Cadastre) data, as well as large scale topography data,
were on the agenda for a considerable while (UN/ECE,1996). In the following example a data model is
designed that implies the collaboration or integration of LADM and LPIS. The standardization initiative in the
area of LPIS (Sagris and Devos, 2008) by the Joint Research Centre (JRC) of the European Commission is
used in this example in order to represent potentials for integration/collaboration between LADM and LPIS.

class Reference Parcel Types /
«FeatureType»
ReferenceParcel
«FeatureType» «FeatureType» «FeatureType» «FeatureType»
SpatialAgriParcel FarmerBlock PhysicalBlock CadastreParcel

Figure 7. Reference parcel types.

A declared agricultural parcel is a key concept applied in relation to area-based payments, which determines
the subject of the aid application, geographic location and extent (area) of agricultural activity. The declared
agricultural parcel is a subject of the payment calculation as well as for administrative control. Due to the
dynamic nature of agricultural activities, declared agricultural parcel can be unstable over time and space
(crop rotation, out of use, aggregation or subdivision of fields, different extent of use, conditions for eligibility
for payments etc.). Therefore, the reference parcel (RP) is used as basic unit of LPIS for purpose of
identification of the declared agricultural parcels where one RP can contain 1..* declared agricultural parcels.
The EU regulations specify that reference parcel can be either cadastral parcel or production block (see
Figure 7). In the end some member states decided to build their systems as close to declared agricultural
practice as it possible and use reference unit which contains only one spatial agricultural parcel.

The main difficulties of Cadastral parcel as reference for subsidies’ application are that a part from other
systems (i) it contains non-agricultural land, so area eligible for payment can not directly determined, and (ii)
that boundaries of agricultural activity are out of LA scope and their maintenance via cadastral update cycle is
very complicated. Therefore in section 2 the concept of SubParcel is introduced, which plays the role of a
reference parcel (and as glue between LADM and IACS/LPIS).
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2 A Data Model for the Integration of LADM and LPIS

In the UML class diagrams, current LADM classes are used with or without small changes in their attributes or
they are extended with new classes, and IACS/LPIS classes are shown in a single colour (grey).

2.1 Basics of LPIS Core Model (LCM)

LPIS Core Model (LCM) has been developed by the Agriculture unit of the EC Joint Research Center (JRC).
The intention with this model is extract general classes from functional LPIS system and test them for
conformance with the EU Regulations; therefore model does not cover every aspect of the LPIS. MS experts
could extend the boundaries of the LCM to fit for particular needs of national implementations. Figure 8
represents the logical business model of the main concepts of the LCM. All basic concepts are represented as
classes.

od Logioal businass maodsl _."f

Mame:  Logical busines model &ld Application Reglstar=
Fackage: Logical mode Aldapplication — Alg Application
Verdon: 1.0 “ | Regletar-FarmarSkatch
Autnor MARSFPAC + applicationic:
N + farmerid: Charactersiring
- date: Date Aid application Regleter:

AgricutturalParcal
ReferenceParcellD: Charactersinng
declaredArea: fioat

- paymeniType: char
- andUse: Code
cropCode: Code

Farmers reglatar—Farmar

+ + + + +

+ farmeriD: Characershing %
farmerkamea: Kame fene
rarmeraddress; Characiersinng

+oontales) 1
aFgalreTypes
Cross Complance:-FarmingLimranon sFealreTypes
P a— sconisins LPIS::RefaranceParcal
Entitlements register:: = reguiatedBy. char 7 1|+ uniqueld: Charactersinng

Entitlement + farmingLimitaiion: boolean + referenceArza; float
+ wenumerations peliimiation: Codelist + efzcivelale: Date
' + digiiisedarea toat
+ claimedarea: float

Figure 8. The Core (classes) of the LCM

2.2 Integration of LCM and LADM Basic Classes
2.2.1 Spatial Classes

The class LA_SpatialUnit is one of the core classes of LADM. LADM also provides the functionality of
grouping the LA_SpatialUnits with the class LA_RecordedObject through which the legal facts (right,
restrictions, responsibilities in LA_RRR) are attached. The specialized classes of LA_SpatialUnit are outside
of the scope of cadastral parcel (LA _BuildingReserve, LA_BuildingUnit, LA_NetworkReserve) as is the
hierarchical grouping in LA_SpatialUnitSets (sections, municipalities, etc.); see Figure 9. For a meaningful,
comparable and standardized classification of land, at least for the case of cadastral parcels as reference
parcel, SubParcel class is designed as a part of cadastral parcels in the model. SubParcel has composition
association with LA_RecoredObiject. In the SubParcel class, the attribute typeSubParcel is designed to store
different types of SubParcel. These are defined in the code list SubParcelType (Figure 9). One important
consideration is that the boundaries of the defined classes should be stable over time. Otherwise, the update
and maintenance procedures will definitely be a burden.
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class LADM - IACS/LPIS Spatial Classes /

«CodeList»
SubPARCEL::
SubParcel Type

arableLand
pemanentCrop
pemanentPasture
semiNatural Grass_and
oliveTrees
otherTrees
nonAgricultural

b+ o+ 4+

VersionedObject|

«FeatureType»
SubPARCEL::SubParcel

area: Measure

layer: Integer [0..1]

ID: Oid

sructure: LA StructureType
typeSubParcel: SubParcel Type
referencePoint: GM_Point [0..1]

R

constraints
{Sum (DeclaredAgriParcel
.cdlaimedArea) <= area}

1

0..*

VersionedObject

«FeatureType»
IACS/LPIS::
DeclaredAgriParcel

VersionedObject

«FeatureType»
LADM::LA RecordedObject

1 |+ rolD: Oid

Qutsde the Scope of IACS/LPIS

+set 0..1 {

+element 1..*

+ name: PT_FreeText [0..1] VersionedObject| :
+ regigerType: LA RegisterType [0..1] R
0" LADM::LA SpatialUnitSet
+ sudD: Oid
Adjacent| """ + level: Integer
) 0.* +element +sot | |+ label: PT_FreeText
Hierarchical - - | + name: PT_FreeText [0..1] :
Topology VersionedObject| ™ .~ Tl 4 referencePoint: GM_Point [0..1]| *
in a different «FeatureType» .|+ oidType: LA SuQidType [0..1]
Layer LADM::LA_SpatialUnit
+ sulD: Oid . «FeatureType»
+ psulD: Oid [0..1] <F— LADM::
+ label: PT_FreeText [0..1] LA BuildingReserve
+ referencePoint: GM_Point [0..1] :
+ type: LA SpatialUnitType [0..1] : +partOf’ 1
+ layer: Integer [0..1] N
+ dructure: LA StructureType [0..1] . | .
+ nationalArea: Integer [0..1] . telement 1.
+ nationalVolume: Integer [0..1] «FeatursType»
+ addressD: ExtAddress|[0..*] Qi LADM::
. LA_BuildingUnit
«CodelL.ist» «CodeList»
LADM:: LADM::
LA_SpatialUnitType LA_StructureType «FeatureType»
LADM::
+ . F s LA NetworkReserve
+ 2D + fullPadtiton | . = Al .
+ 3D + polygons
+ liminal + polygonWthHoles
+ unstructured

Figure 9. Spatial classes for LADM — IACS/LPIS collaboration

2.2.2 Administrative Classes

LA_Party (person), Farmer, Right/Restriction/Responsibility (LA_RRR), YearlyAidApplication,
YearlyFarmerSketch, DeclaredAgriParcel are the basic classes designed to manage administrative data in the

model (Figure 10). LA_Party and LA_RRR are two core classes coming from the LADM. Other classes are

designed for the representation of LPIS administrative data.
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class LADM - IACS/LPIS Administrative Classes/

«CodeL.ist»
. _ «CodeList» IACS/LPIS::PaymentCode
VersionedObject| VersionedObject IACS/LPIS:: PS
CropGroupCode | | *
«Feat.L.JreType» «FeatureType» > o + set-a-dde
LADM::LA_Party +party r LADM::LA_RRR + noCrop +  durumWheat
- + wheat + proteinCro|
+ part)./ID: ExtParty 0..1 0. + ghare: Rational + rye + Soe >
role: a e b : fvap
. ype + activeFamming: Boolear| PR, + energyGops
+ vines + garchPotato
+ darchPatatoes| | + arableCropsRegional Aid
+ linseed + arableCropsAreaPayment]
«FeatureType» + + seeds
«FeatureType» IACS/LPIS::YearlyAidApplication
IACS/LPIS::Farmer — VersionedObject
+ applicationlD
+ fammerlD: CharacterString + applicationSeasonYear: CharacterString . «FeatureType»
+ fammerAddress CharacterString 1 0. ) 1 IACS/LPIS::DeclaredAgriParcel
+ paymentCalculation() : Curren v
v 0 i + cdaimedArea: Flos
1 + cropType: CropGroupCode
+ paymentType: PaymentCode
0.1 1 + nationalPaymentType:
VersionedObject National PaymentCode
+/ detemminedArea: Float
«FeatureType» «enumeration»
IACS/LPIS::PaymentEntitlement IACS/LPIS:: 1. 0.*
EntitlementCalcTy A i
+ amoutOfHectare: Float hit™ VersionelDRiEy 1
+ valuePerHectare: Currency singleFarmPayment «FeatureType» VersionedObi If daimedArea = 0, it
+ calcType: EntittementCalcType regionSingleFarmPayment IACS/LPIS:: erseh jec meansthat there isno
+ unusedHectare: Float combination YearlyFarmerSketch «FeatureType» daim for this parcel
SubPARCEL::SubParcel

Figure10. Administrative classes for LADM — LPIS integration

Farmer class is designed as a specialization of LA_Party class in order to handle the attributes specific to
farmers. Farmers may apply for agricultural subsidies every year. To handle the application information of
farmers, YearlyAidApplication class is designed. Farmers have to have some payment entitlement rights to be
able to get aid as a result of the application. Aid applications submitted by farmers must be accompanied by
farmer declarations which describe each piece of land used by farmer for agricultural activities and farmers’
sketch. Therefore there are two corresponding classes (DeclaredArgiParcel and YearlyFarmerSketch)
composing the YearlyAidApplication (a LA_SourceDocument) in the model. To represent their entitlement
rights, PaymentEntitlement class is introduced in the model. In the skech which farmers must provide together
with their applications, they indicate the boundaries of their agricultural parcels. They may use one single
agricultural parcel or many of them. They may draw the boundaries of their land in separate sketches for each
piece of land. Some grouping is also possible depending on their location and the scale of the sketch. Aid
applications submitted by farmers must be accompanied by farmer declarations which describe each piece of
land used by farmer for agricultural activities. These declarations are subject to agricultural subsidies after
some control processes are carried out. Farmer declarations are represented by DeclaredAgriParcel in the
model. It is designed as a part of YearlyAidApplication class because this class can not be without any aid
application.

3 Special Issues for the Integration of LADM and LPIS

Farmer is defined in article two of the Regulation EC No 1782/2003 as a natural or legal person or a group of
natural or legal persons. This definition of person can be represented by LA_Party classes designed for
LADM. In Figure 11, the classes in green are LADM person classes. LA_Party is the main class which
represents natural person and non natural person, and also groups of natural and non natural persons via
LA_GroupPerson class. So, LADM person classes have the functionality of representing farmers as all kinds
of persons. However, a new class Farmer is designed to represent the attributes which are specific only to
farmers. Currently in the model, only two specific attributes. One is farmerID which indicates that the person is
a farmer. The other is farmerAddress which includes up-to-date address information.
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class Farmer as a kind of Person /

«FeatureType»
LADM::LA_GroupParty

VersionedObject

«FeatureType»

B

grouplD: Integer
name: PT_FreeText [0..1]

o

>

LADM::LA_Party

«FeatureType»
IACS/LPIS::Farmer

+ partylD: ExtParty

+ farmerAddress: CharacterString
+ farmerlD: CharacterString

0..1

VersionedObject

«FeatureType»
LADM::LA_RecordedObject

+ type: LA_PartyRoleType tgroup paries| L ole: LA PartyRoleType [0..]
; 0..* 2. x|+ type: LA_PartyType RecordedObjectAsParty
constraints
{sum(LA_Member.share)=1 per group} «CodeList» «enumeration»
LADM:: LADM::LA_PartyType
«CodelList» LA_PartyRoleType
A F,LADM:: «FeatureType» + e ———
_PartyRoleType LADM::LA_Member + conveyor + nonNatua|oam..
+ association + share: Rational [0..1] + farmer + recordedObject
+ family + moneyProvider + group
+ tribe + surveyor

Figure 11. Person classes: LA_Party, LA_GroupPerson and Farmer

class Aid Application and RRR relation/

area: Measure
layer: Integer[0..1]

splD: Oid
structure: LA_StructureType

+ o+ o+ o+ o+ o+

referencePoint: GM_Point [0..1]

typeSubParcel: SubParcelType

«FeatureType»
LADM::LA_Restriction

RestrictionType

«FeatureType»
IACS/LPIS::
FarmingLimitation

typeOfCrossComplience:
Character
typeOfLimitation:
CodelList

VersionedObject|

«FeatureType»
LADM::LA_SpatialUnit

«CodeList» «FeatureType» VersionedObject
LADM:: LADM::LA_Right «FeatureType»
LA_RightType -
SRR bE + type: LA_RightType —> LADIIEHUA, RIRI <+ type:
+ = + activeFarming: Boolean LA_
*+ agriActivity + share: Rational
+ grazing + timeSpec: Time
+ lease
+ occupation +nr | 1.
+ ownership
+ waterrights
VersionedObject
«FeatureType» +obi
object | 1
IACS/LPIS::DeclaredAgriParcel :
0.+ VersionedObject
N «FeatureType»
1 LADM::LA_RecordedObject
VersionedObject + name: PT_FreeText [0..1]
«FeatureType» < i regisner‘!’ype: LA_RegisterType [0..1]
SUbPARCEL::SubParcel .. v ©i e

(=

+oF FF o+ F o+ o+ o+ o+

addressID: ExtAddress [0..]
label: PT_FreeText [0..1]

layer: Integer[0..1]
nationalArea: Integer[0..1]
nationalVolume: Integer[0..1]
psulD: Oid [0..1]

referencePoint: GM_Point [0..1]
structure: LA_StructureType [0..1]
sulD: Oid

type: LA_SpatialUnitType [0..1]

Figure 12. Association of rights and restrictions to DeclaredAgriParcel class

In the LADM, LA_RRR class has three main types of specialization classes — LA_Right, LA_Restriction, and
LA_Responsibility. In the collaboration model for LPIS integration, farming rights are represented by LA_Right
class and some of farming limitations are represented by FarmingLimitation class as a specialization of
LA_Restriction class (Figure 12). The only right IACS/LIPS is about it is right to be paid (entitlement). It is
associated with Farmer and via YearlyAidApplication and DecalredAgriParcel to SubParcel. It is not related
directly to the whole LA_RecordedObject (with LA_SpatialUnit’s).
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4 Discussion

This annex shows that several aspects of LADM can be used in the integration of different LPIS set-ups in
different member states of the European Union. Several other important aspects are not mentioned here but
can be found in (Inan et al, 2008).

There has been a common understanding that the LPIS deals with farmers (users of land) and the Cadastre
(or the LAS) deals with owners and they may not be the same person. Unlike such kind of common
understanding, LASs, by definition, deal with a wide range of information related to land including ownership,
land use rights (right holders of registered properties), farming rights, restrictions, responsibilities etc. We can
also call such kind of a LAS as multi purpose cadastre. However, it is a fact that conventional LASs as legacy
systems are currently not always capable of administering all kinds of land related rights. This is why LASs are
generally underestimated by third parties. Therefore, registration of farmers and farming rights in a LAS has
been regarded as an obstacle when compared with LPIS. In fact, a farmer is a person who does some kind of
agricultural activity on some piece of land. Farmers may own some land for their activities. They may lease
and/or get some kind of consent from others for another piece of land.

class Farming Rights

«CodeList» LA_SourceDocument VersionedObject «FeatureType» «CodeList»
LADM:: «FeatureType» +ource  +ny|  «FeatureType» LADM::LA_Right LADM::
LA_AdminDocumentType | | ADM:LA_AdminDocument LADM::LA_RRR <F—— type: LA_RightType LA_RightType
* * B
Vom0 + salePrice: Measure [0..1] 1 0.7 activeFarming: H o
+ agriConsent + text: PT_FreeTex Boolean + agriActivity
+ agriLease + type: + share: Rational iNdrEZing
+ agriNotaryStatement LA_AdminDocumentType] + timeSpec: Timel + lease
+ deed + occupation
+ mortgage + ownership
+ title + waterrights

Figure 13. Registration of farming rights with the LADM classes

In this example, farming rights are designed as part of LAS with a few extensions in code lists (LA_RightType
and LA_AdminDocumentType) with attribute values for attributes of some LADM classes (see Figure 13). The
idea is that this will enable the application of an integrated solution for the management of land use rights both
for LAS and LPIS applications.

In order to try to design and test properly the model presented above, a modeling of the use cases (from the
business and system point of view) should be elaborated, including Activity diagrams of the processes and
workflows.
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Annex G. LADM and INSPIRE

(informative)

To be included: a LADM-based version of INSPIRE cadastral parcels, showing that the INSPIRE development
fits within the LADM and that there are no inconsistencies. When the implementing rule and guidance material
for INSPIRE cadastral parcels are published (target date 15 may 2009), then this annex will be completed.
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