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Foreword

52:2012(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draft Internation

adop
Intern

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO

19152 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatic

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

al Standards

ed by the technical committees are circulated to the member bodies fer<voting. Publigation as an

ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

ect of patent

S.

©I1SO

2012 — All rights reserved


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

Introduction

This International Standard defines the Land Administration Domain Model (LADM). The LADM is a
conceptual model, and not a data product specification (in the sense of ISO 19131).

The purpose of the LADM is not to replace existing systems, but rather to provide a formal language for

describing th

em_so that their similarities and differences can be better understood. This is a descr

iptive

standard, no

Land admin
administratio|
geometrical
goals:

— to provi
administ

to enab
based o

The second
context, whe
order to enal]
it will co

it will b
Surveyo

it will be
the geos

Until now, m

a prescriptive standard.

stration is a large field; the focus of this International Standard is on that part of
h that is interested in rights, responsibilities and restrictions affecting land (or,water), an

de an extensible basis for the development and refinement of efficient and effective
ration systems, based on a Model Driven Architecture (MDA), and

e involved parties, both within one country and between different countries, to commun
n the shared vocabulary (that is, an ontology), implied by themodel.

goal is relevant for creating standardized information.'services in a national or interna
re land administration domain semantics have to.béZshared between regions, or countri
le necessary translations. Four considerations during the design of the model were that:

er the common aspects of land administration‘all over the world;

3 basedmo]n the conceptual framework_of ‘Cadastre 2014’ of the International Federati
rs (FIG)

as simple as possible in order to be useful in practice;
patial aspects follow the [SO/TC 211 conceptual model.

pst countries (or states, or provinces) have developed their own land administration system

country ope
centralized,
fixed bound
(foundations
borders eas

rates a deeds registration system, another a title registration system. Some system
nd others decénfralized. Some systems are based on a general boundaries approach, othg
ries. Somesystems have a fiscal background, others a legal one. The different implementd

land
d the

geospatial) components thereof. The LADM provides a reference model which’will servg¢ two

land

cate,

tional
pS, in

bn  of

One
5 are
rs on
tions
Cross

of the various land administration systems do not make meaningful communication a
. However, looking from a distance, one will observe that the different systems are in pri

ciple

largely the spme: they are all based on the relationships between people and land, linked by (ownership or
use) rights, [ahd ‘are in most countries influenced by developments in Information and Communigation

Technology

land registry) are:

and

providing information from the (national) registers.

nd/or

keeping the contents of these relationships up-to-date (based on regulations and related transactions);

Land administration is described as the process of determining, recording and disseminating information
about the relationship between people and land. If ownership is understood as the mechanism through which
rights to land are held, we can also speak about land tenure. A main characteristic of land tenure is that it
reflects a social relationship regarding rights to land, which means that in a certain jurisdiction the relationship
between people and land is recognised as a legally valid one. These recognised rights are in principle eligible

Vi © 1SO 2012 - All rights reserved
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for registration, with the purpose being to assign a certain legal meaning to the registered right (e.g. a title).
Therefore, land administration systems are not just 'handling geographic information’, as they represent a
lawfully meaningful relationship amongst people, and between people and land.

As land administration activity on the one hand deals with huge amounts of data, which moreover are of a
dynamic nature, and on the other hand requires a continuous maintenance process, then the role of ICT is of
strategic importance. Without the availability of information systems it will be difficult to guarantee good
performance with respect to meeting changing customer demands. Organizations are now increasingly
confronted with rapid developments in technology, a technology push (the Internet, geospatial databases,
modelling standards, open systems, and GIS), as well with a growing demand for new services, a market pull
(e-governance, sustainable development, electronic conveyance, and the integration of public data and

Hg— i Hitat i d #eering and, in

Stangardization has become a well-known process in the work of land administrations_and-land
both | paper-based systems and computerized systems, standards are required Ao idern
transpctions, relationships between objects (e.g. parcels, generally referred to as-spatial units)|and persons
(e.g. [citizens, legally referred to as subjects and generally referred to as parties),-classification| of land use,
land yalue, map representations of objects, and so on. Computerized systems require further standardization
when topology and the identification of single boundaries are introduced. In-existing land administrations and
land registries, standardization is generally limited to the region, or jurisdiction, where the land gdministration
(inclyding cadastre and/or land registry) is in operation. Open markets, globalization, and gffective and

registries. In
tify objects,

efficignt development and maintenance of flexible (generic) systems;tequire further standardizati

cope of this International Standard is provided in Clause 1. Conformance in relation to this
ard is given in Clause 2, and a conformance test is ‘specified in Annex A. Normative re

level

DN.

International
ferences are
ives a global
ex B explains
5ing instance

INSPIRE cadastral parcels in Ahnex G, the integration of the LADM with the agricultural
Identffication Systems (LPIS), of_the European Union in Annex H, and the Social Tenure D
(STDM) in Annex I. It is possible’to use only a subset, or profile, of the LADM for a specific implen

Annex J gives an overyiew of code tables as a basis to describe a flexible enumeration.

al attributes,

e country profiles in Annex D. Specific parts of the LADM are further detailed: the spat|al profiles in
E and the legal profiles in Annex F. Some examples of using the LADM in a specific coptext are: the

Land Parcel
bmain Model
nentation.

The ¢onstruction of‘external databases with party data, address data, taxation data, land use da
data,| valuation-~data, physical utility network data, and archive data, is outside the scope

, land cover
the LADM.

However, thenhADM provides stereotype classes for these data sets (if available), see Annex K. Interface
classes are-in Annex L. Annex M makes some remarks in relation to process models. History pnd dynamic

aspegts-are included in Annex N. Annex O explains the link to other ISO international standards.

© 1SO 2012 — All rights reserved
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INTERNATIONAL STANDARD

ISO 19152:2012(E)

Geographic information — Land Administration Domain Model
(LADM)

1

This |nternational Standard:

The fpllowing is outside the)scope of this International Standard:

2

cope

efines a reference Land Administration Domain Model (LADM) covering. 'basic inforn
omponents of land administration (including those over water and land, and elements abo
e surface of the earth);

provides an abstract, conceptual model with four packages related to

1) parties (people and organizations);

3

2) basic administrative units, rights, responsibilities, and réstrictions (ownership rights);

3) spatial units (parcels, and the legal space of buildings and utility networks);

4) spatial sources (surveying), and spatial représentations (geometry and topology);
rovides terminology for land administration) based on various national and international sy
s simple as possible in order to be useful in practice. The terminology allows a shared ¢
different formal or informal practices-and procedures in various jurisdictions;

provides a basis for national and regional profiles; and

¢nables the combining of fand administration information from different sources in a coherent

interference with\(hational) land administration laws that may have any legal implications;

¢onstruction 'of external databases with party data, address data, valuation data, land ug
¢over data, physical utility network data, archive data and taxation data. However, the LA
stereotype classes for these data sets to indicate which data set elements the LADM expec

ation-related
e and below

btems, that is
escription of

manner.

e data, land
DM provides
s from these

qzxternal sources, if available; and

modelling of land administration processes.

Conformance

The LADM consists of three packages and one subpackage, and for each of them a conformance test is
specified in Annex A. Three conformance levels are specified per (sub)package: level 1 (low level), level 2
(medium level), and level 3 (high level). Level 1 tests the basic classes per package and level 2 also includes
the more common classes. Level 3 includes all classes. Any LADM claiming conformance to this International
Standard shall satisfy the requirements of Annex A.

© 1SO 2012 — All rights reserved
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3 Normative references

The following referenced documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 4217:2008, Codes for the representation of currencies and funds

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times

ISO/IEC 132@0-200°1, Information technolfogy — Document description amnd processing fanguaggs —
Interchange Standard for Multimedia Interactive Documents (ISMID)

ISO 14825:2D11, Intelligent transport systems — Geographic Data Files (GDF) — GDF5.0
ISO/TS 19103:2005, Geographic Information — Conceptual schema language

ISO 19105:2D00, Geographic Information — Conformance and testing

ISO 19107:2D03, Geographic Information — Spatial schema

ISO 19108:2D02, Geographic Information — Temporal schema

ISO 19111:2P07, Geographic Information — Spatial referencing by coordinates

ISO 19115:2P03, Geographic information — Metadata

ISO 19125-22004, Geographic information — Simple featuréyaccess — Part 2: SQL option

ISO 19156:2D11, Geographic information — Observations and measurements

4 Terms) definitions, and abbreviations

41 Terms and definitions
For the purpgses of this document;the following terms and definitions apply.

411
administrative source
source (4.121) with ¢he' administrative description (where applicable) of the parties (4.1.13) involved, the
rights (4.1.40), restrictions (4.1.19) and responsibilities (4.1.18) created and the basic administijative
units (4.1.2)|affected

A - M ST ST NP "
EXAMPLE 1 ftistheevidenceof aparty sright toabasicadministrativeomit:

EXAMPLE 2 A document describing a transaction (a deed), or a judgement of the register holder.

41.2

basic administrative unit

baunit

administrative entity, subject to registration (by law), or recordation [by informal right (4.1.20), or customary
right, or another social tenure relationship], consisting of zero or more spatial units (4.1.23) against which
(one or more) unique and homogeneous rights [e.g. ownership right or land (4.1.9) use right],
responsibilities (4.1.18) or restrictions (4.1.19) are associated to the whole entity, as included in a land
administration (4.1.10) system

2 © 1SO 2012 — All rights reserved
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NOTE 1 'Unique' means that a right, restriction, or responsibility is held by one or more parties (4.1.13) (e.g. owners or
users) for the whole basic administrative unit. 'Homogeneous' means that a right, restriction or responsibility (e.g.
ownership, use, social tenure, lease, or easement) affects the whole basic administrative unit. For a restriction, zero
parties are a possibility.

NOTE 2 A basic administrative unit may play the role of party, e.g. when the right holder is a basic administrative unit
(and not a person or organization).

NOTE 3 A baunit should get a unique identifier when registered, or recorded.
NOTE 4 A baunit can consist of zero spatial units, when a registry exists, and not a cadastre.

NOTE 5  Restrictions and responsibilities can be associated with their own baunits, each with their own type of spatial
unit.

EXAMPLE A condominium unit comprising two spatial units (e.g. an apartment and a garage), a farm{lot comprising
one spatial unit (e.g. parcel of land), a servitude comprising one spatial unit (e.g. the road representing-the fight-of-way), a
land qonsolidation area, or a right-of-use unit with several right holders and restricted objects.

41.3
boundary
set that represents the limit of an entity

[ISO[19107:20083, 4.4]

NOTEH Boundary is most commonly used in the context of geometry;\Where the set is a collection |of points or a
colledtion of objects that represent those points. In other arenas, the termisvuUsed metaphorically to describ¢ the transition
betwgen an entity and the rest of its domain of discourse.

414
boundary face
face [4.1.7) that is used in the 3-dimensional representation of a boundary (4.1.3) of a spatial unit (4.1.23)

NOTEH Boundary faces are used when the implied Vertical and unbounded faces of a boundary face| string (4.1.5)
are not sufficient to describe 3D spatial units. Boundary faces close volumes in height (e.g. every apartmgnt floor), or in
depth| (e.g. an underground parking garage), ot-n-all other directions to form a bounded volume. The volumes represent
legal $pace (in contrast with physical space)

41.5
bourndary face string
boundary (4.1.3) forming part(ofithe outside of a spatial unit (4.1.23)

NOTEH Boundary face_strings are used to represent the boundaries of spatial units by means of ling| strings in 2D.
This 3D representation isZa-2D boundary in a 2D land administration (4.1.10) system. In a 3D land adminigtration system
it repfesents a series! of vertical boundary faces (4.1.4) where an unbounded volume is assumed, $urrounded by
boundary faces whichintersect the Earth’s surface (such as traditionally depicted in the cadastral map).

4.1.6
building unit
companent of building (the legal, recorded or informal space of the physical entity)

NOTE A building unit may be used for different purposes (e.g. living or commercial) or it can be under construction.
EXAMPLE An apartment, a flight of stairs, a threshold, a garage, a parking space or a laundry space.

41.7

face

2-dimensional topological primitive

[ISO 19107:2003, 4.38]

NOTE The geometric realization of a face is a surface. The boundary of a face is the set of directed edges within the
same topological complex that are associated to the face via the boundary relations. These can be organized as rings.

© 1SO 2012 — All rights reserved 3
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4.1.8
group party

any number of parties (4.1.13), together forming a distinct entity, with each party registered

NOTE

EXAMPLE
party).

41.9
land

the surface of the Earth the materials beneath the air above and all things fixed to the sail

A group party may be a party member (4.1.14) of another group party.

A partnership (with each partner registered as a party), or two tribes (with each tribe registered as a

[UN/ECE, 2004]

4.1.10

land admini
process of d
land (4.1.9)

NOTE In
umbrella of cal
4.1.11

level

set of spatia

EXAMPLE 1

EXAMPLE 2
another level ¢

EXAMPLE 3
for spatial uni
define basic a

EXAMPLE 4
level with poly

41.12

liminal spatial unit

spatial unit

41.13

party
person or org

tration
etermining, recording and disseminating information about the relationship)between peopl¢ and

many countries, land administration information is determined, recorded and disseminated undg¢r the

Hastre and land registry. Both institutions can be unified in a single (state) drganization.

units (4.1.23), with a geometric, and/or topological, andfor thematic coherence

One level of spatial units for an urban cadastre and another for spatial units for a rural cadastre.

One level of spatial units to define basic administrative units (4.1.2) associated with rights (4.1.2
f spatial units to define basic administrative units associated with restrictions (4.1.19).

D) and

level
its to

One level of spatial units to define basic administrative units associated with formal rights, a seconzf1
s to define basic administrative units assogciated with informal rights and a third level for spatial u
iministrative units associated with customary rights.

One level with point (4.1.15) based Spatial units, a second level with line based spatial units, and & third
jon based spatial units.

4.1.23) on the threshold between 2D and 3D representations

anization.that plays a role in a rights (4.1.20) transaction

ordér to be registered as a party, not all members need to be identified and registered individually.

NOTE 1 In
NOTEZ2 A
EXAMPLE

community (wi

41.14

basic administrative unit (4 1.2) may be a party because it may hold a right of e g easement

An organization may be: a company, a municipality, the state, a tribe, a farmer cooperation, or a church
th each organization represented by a delegate: a director, chief, CEO, etc.).

party member
party (4.1.13) registered and identified as a constituent of a group party (4.1.8)

4115
point

0-dimensional geometric primitive, representing a position

[ISO 19107:2003, 4.61]

© 1SO 2012 — All rights reserved
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NOTE 1 A point may be used to define one or more boundary faces (4.1.4) or boundary face strings (4.1.5).

NOTE 2  Points can be observed by, e.g. terrestrial surveying, but also by photo interpretation, image interpretation, or
identification on an existing map.

4.1.16

profile

set of one or more base standards or subsets of base standards, and, where applicable, the identification of
chosen clauses, classes, options and parameters of those base standards, that are necessary for
accomplishing a particular function

[ISO 19106:2004, 4.5]

NOTH 1 A profile valid for a whole country is named a country profile (see Annex D).

NOTH 2 A profile is derived from base standards so that by definition, conformance to a profile/is confgrmance to the
base ptandards from which it is derived (see Annex A).

4117
requ|red relationship
expli¢it association between either spatial units (4.1.23), or between basic administrative unitg (4.1.2)

NOTH 1 Due to legal aspects, history of data, inaccurate geometries or(missing geometries, geogpatial overlay
technjques may generate invalid, or no relationships between spatial uhits, which can be introducefl by required
relatignships.

NOTH 2  Relationships for spatial units may be defined with ISO 19425-2 types.

41.1B
responsibility
formal or informal obligation to do something

EXAMPLE The responsibility to clean a ditch,-to keep a snow-free pavement or to remove icicles| from the roof
during winter, or to maintain a monument.

41.1Pp
restrjction
formal or informal obligation to refrain.from doing something

EXAMPLE 1 It is not allowed to_build within 200 metres of a fuel station; or, a servitude or mortgage as|a restriction to
the oynership right (4.1.20).

EXAMPLE 2 Sequestration can be registered for baunit as a restriction.
4.1.2p

right
action, activityner class of actions that a system participant may perform on or using an associated resource

[ISO [19132:2007, 4.38]

NOTE 1 A right may provide a formal or informal entitlement to own or do something.

NOTE 2  This International Standard deals with real rights and personal rights. Real rights are rights over or in respect
of spatial units (4.1.23) (e.g. ownership, or usufruct). Personal rights are rights that parties (4.1.13) have (e.g. fishing
rights, grazing rights, or use rights).

NOTE 3  Rights may be overlapping, or may be in disagreement.

EXAMPLE Ownership right, apartment right, tenancy right, possessions, customary right, Islamic right (e.g. miri or
milk), indigenous right, or informal right.

© 1SO 2012 — All rights reserved 5
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4.1.21
source

2012(E)

document providing legal and/or administrative facts on which the land administration (LA) object [right
(4.1.20), restriction (4.1.19), responsibility (4.1.18), basic administrative unit (4.1.2), party (4.1.13), or
spatial unit (4.1.23)] is based

NOTE

4.1.22

Any kind of document may be added as a source according to ISO 19115:2003, B.3.2.

spatial source
source (4.1.21) with the spatial representation of one (part of) or more spatial units (4.1.23)

EXAMPLE

A field survey sketch, an orthophoto or a satellite image with evidence of the location of boun

(collected from the field).

41.23
spatial unit
single area (

NOTE1 A

NOTE2 Sy
units (4.1.2).

NOTE 3  Th
representation

br multiple areas) of land (4.1.9) and/or water, or a single volume (or multiple vOlumes) of sp

s5ingle area is the norm and multiple areas are the exception.

is International Standard supports either 2-dimensional (2D), 3-dimensional (3D), or mixed (2D an|
s of spatial units, which may be described in text (“from this tree 16.that river”), or based on a single

(4.1.15), or represented as a set of unstructured lines, or as a surface, or as.a 8D volume.

NOTE 4 In
have an area

4.1.24
spatial unit
any number

NOTE TH

EXAMPLE
department, a

4.1.25
utility netwa
network desg

NOTE1 A
NOTE2 A
EXAMPLE

addition to spatial units represented by a single point, text,@r a set of unstructured lines, a spatial un
pqual to zero for administrative reasons.

jroup
Df spatial units (4.1.23), considered as an.entity
e spatial units in a spatial unit group are not necessarily continuous.

Spatial units together forming‘an administrative zone such as a section, a canton, a municipg
province, or a country. Spatial(uhits within a planning area.

rk
ribing the legal space of the topology of a utility

utility network-may be attributed with information about its legal, recorded or informal space.

utility network can also be modelled as a basic administrative unit (4.1.2).

The'legal space needed to access and to keep in repair a cable or pipeline utility network.

Haries

ace

atial units are structured in a way to support the creation and management of basic administrative

d 3D)
point

t may

lity, a

4.2 Abbreviations

baunit

FIG

GIS

GNSS

INSPIRE

basic administrative unit

International Federation of Surveyors
Geographical Information System
Global Navigation Satellite System

Infrastructure for Spatial Information in Europe
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LA Land Administration

LADM Land Administration Domain Model

RRR Right, Restriction, Responsibility

STDM Social Tenure Domain Model

UML Unified Modelling Language

5 verview of the LADM

5.1 | Packages and subpackages of the LADM

The LADM, as a product, is a conceptual schema. The LADM is organized into_three packag
subppckage. A (sub)package is a group of classes, with a certain degree of cohesion. Each (sub

its ov
The
each
be im
unde
main

Ano
are:
The §

n namespace. (Sub)packages facilitate the maintenance of different data—sets by different g
complete model may therefore be implemented through a distributed Set-of (geo-) informa
supporting data maintenance activities and the provision of elements of the model. The mqg
plemented by one or more maintenance organizations, operating at-national, regional or log
flines the relevance of the model: different organizations have their own responsibil

1) Party Package (see 5.3), (2) Administrative Package (see 5.4), and (3) Spatial Unit Packg
burveying and Representation Subpackage (see-5:6) is a subpackage of the Spatial Unit Pac

es, and one
package has
rganizations.
ion systems,
del may also
al level. This
ties in data

enance and supply, but may communicate on the basis aof) standardized administrative and technical
updale processes.

erview of the (sub)packages (with their respective classes) is presented in Figure 1. The thijee packages

ge (see 5.5).
kage.

All figures are UML 2.1 diagrams. The LADM classes are prefixed by LA_ to differentiate thepn from other

class

es in the ISO geographic information series of standards.
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«conceptualSchema»
Party «conceptualSchemar
Administrative

+ LA_Party

+ LA_GroupParty +LA_RRR
+ LA_PartyMember + LA_BAUnit
+ LA_PartyType <= ————————— =>{|5] + LA_Right

+

LA_Restriction
LA_Responsibility

+ LA_PartyRoleType
+ LA_GroupPartyType

+

+

LA_Mortgage
(from LADM classes) + LA_AdministrativeSource

+ LA_RequiredRelationshipBAUnit
T LA_AvVaIapimyStatusT ype

+ LA_BAUnitType

+ LA_AdministrativeSourceType
LA_RightType
LA_RestrictionType

«conceptualSchema»
Spatial Unit

+

+

+ LA_SpatialUnit

+ LA_SpatialUnitGroup

+ LA_LegalSpaceBuildingUnit
+ LA_LegalSpaceUtilityNetwork
+ LA_Level

+ LA_RequiredRelationshipSpatialUnit
+ LA_AreaValue

+ LA_VolumeValue

+ LA_DimensionType

+ LA_BuildingUnitType

+ LA_SurfaceRelationType

+ LA_UtilityNetworkStatusType
+ LA_UtilityNetworkType

+ LA_RegisterType

+ LA_ResponsibilityType

+ LA_MortgageType

(from LADM classe's)

«conceptdalSthema»
Surv eying'and Representation

0]
<

LA_Point
+ LA_SpatialSource

v
il
L

+ LA_BoundaryFaceString
+ LA_StructureType

+ LA_LevelContentType
+ LA_AreaType

+ LA_VolumeType

+ LA_BoundaryFace

+ LA_Transformation

+ LA_PointType

+ LA_SpatialSourceType

| + Surveying and Representation + LA_InterpolationType

=
=1
=
(=:]
=
=:|
=
=:|
=
=:|
=
(=:]
=
=:|
=
=i

+ LA_MonumentationType

(from LADM classes)

(from Spatial Unit)

fFigure 1 — The LADM overview of (sub)packages (with their respective classes)

5.2 Basidclassesof the LADM

The core LAIDM.is based on four basic classes:

1) ClassTA_Party. Instances of this class are parties.

2) Class LA_RRR. Instances of subclasses of LA_RRR are rights, restrictions or responsibilities.
3) Class LA_BAUNnit. Instances of this class are basic administrative units.

4) Class LA_SpatialUnit. Instances of this class are spatial units.

Figure 2 shows the basic classes of the LADM. The details of these four basic classes, and all other LADM
classes, are presented in Clause 6.
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LA Party

LA RRR

LA_BAUnit

LA _SpatialUnit

Figure 2 — Basic classes of the LADM
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5.3

The main class of the Party Package is the basic class LA_Party (with party as an instance). LA

Party Package

| Party has a

specialization: LA_GroupParty (with group party as an instance). Between LA_Party and'LA_GrouipParty there

is an|optional association class: LA_PartyMember (with party member as an instance): See Figur

A grqup party, being a specialization, of-party, is also a party. This means that the aggregatior
betwgen LA Party and LA GroupParty in Figure 3 creates group parties with (registered
consfituents. Every party, being@-constituent of a group party, may then be registered as a par

Party:
LA Party

Party:

LA_PartyMember |

Party:

LA GroupParty

Figure 3 — Classes of Party Package

class|LA_PartyMember.

5.4 | Administrative Package

The mhain classes Of-the Administrative Package are basic classes LA_RRR and LA_BAUnit. See

LA _RRRis an‘abstract class with three specialization classes:

P

LA Right, with rights as instances. Rights are primarily in the domain of private or cu
Ownership rights are generally based on (national) legislation. and code lists in the

b 3.

relationship
parties as
y member of

Figure 4.

stomary law.

| ADM are in

3)

support of this, see Annex J.

LA_Restriction, with restrictions as instances. Restrictions usually "run with the land", meaning that
they remain valid, even when the right to the land is transferred after the right was created (and
registered). A mortgage, an instance of class LA_Mortgage, is a special restriction of the ownership
right. It concerns the conveyance of a property by a debtor to a creditor, as a security for a financial

loan, with the condition that the property is returned, when the loan is paid off.

LA_Responsibility, with responsibilities as instances.

© 1SO 2012 — All rights reserved
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Instances of class LA_BAUnit are basic administrative units (abbreviated as baunits). Baunits are needed,
among other things, to register ‘basic property units’, which consist of several spatial units, belonging to a
party, under the same right (a right shall be 'homogeneous' over the whole baunit). RRR shall be unique for
each baunit in order to establish a unique combination between an instance of LA_Party, an instance of a

subclass of LA_RRR, and an instance of LA_BAUnit.

Administrative:
LA_RequiredRelationshipBAUnit

[

Administrative:: Administrative::
LA RRR LA_BAUnit

Administrative::
LA_AdministrativeSource

Administrative::

LA_Responsibility

Administrative::

LA_Right
L

Administrative:: Adpiinistrative::

LA Restriction |K}——— 4A Wortgage

Figure 4 — Classes of Administrative Package

In principle, pll rights, restrictions and responsibilities are based on an administrative source, as insta

from class LA_AdministrativeSource.

Class LA _RequiredRelationshipBAUnit allows for, creating instances of relationships between ba

Relationships$ can be legal, temporal, or of a spatial nature.

5.5 Spatial Unit Package

5.5.1 The Imain class of the Spatial Unit Package is the basic class LA_SpatialUnit, with spatial un

instances. LA_Parcel is an alias_for,EA_SpatialUnit, see Figure 5.

Spatial Unit:
LA_RequiredRelationshipSpatialUnit

nces

Lnits.

ts as

I
Spatial Unit: Spatial Unit:(LA_Parcel) Spatial Unit:
LA _SpatialUnitGroup LA _SpatialUnit LA Level
Spatial Unit: Spatial Unit.:: . .
LA LegalSpaceUtilityNetw ork LA LegalSpaceBuildingUnit

Figure 5 — Classes of Spatial Unit Package
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5.5.2

1

Spatial units may be grouped into two forms:

ISO 19152:2012(E)

) as spatial unit groups, as instances of class LA_SpatialUnitGroup. Spatial unit groups can be further
grouped into larger spatial unit groups. This is realised by an aggregation relationship of
LA_SpatialUnitGroup onto itself, see Figure 5. An example of a spatial unit group is a municipality. A
spatial unit group may be a grouping of other spatial unit groups. In the implementations of the

LADM, this is to enable the inclusion of spatial unit identifiers in hierarchical zones.

2) as sub spatial units, or subparcels, that is a grouping of a spatial unit into its parts. This is realized by
an aggregation relationship of LA_SpatialUnit onto itself, see Figure 5. Parts, in their turn, may be
grouped into subparts (sub subparcels), and so on.

5.5.3| Spatial units are refined into two specializations:

5

5.5.4

5.5.5
LA R
the d
overl
appli
estal

5.6

The 1
)L

An instance of LA_Level is a level.

lished through geospatial overlaying techniques.

Surveying and Representation Subpackage

1) building units, as instances of class LA_LegalSpaceBuildingUnit. A building- unit cg
space, which does not necessarily coincide with the physical space of a building:

) utility networks, as instances of class LA_LegalSpaceUltilityNetwork. A utility network ¢
space, which does not necessarily coincide with the physical space of g utility network.

our classes of the Surveying and Representation Subpackage are (1) LA_Point, (2) LA_S
\_BoundaryFaceString, and (4) LA-BoundaryFace, see Figure 6.

Surv eying and Representation::
LA_BoundaryFaceString

Surveying and Representation::
LA Point

Surveying and Representation::

Surveying and Representation::
LA_BoundaryFace

ncerns legal

bncerns legal

Required relationships are explicit spatial relationships between spatial units, and instances of class
equiredRelationshipSpatialUnit. Sometimes there is a need\for these explicit spatial relatio
eometry of the spatial units is not accurate enough to give reliable results, when applyir
pying techniques (e.g. a building, in reality inside a parcel;’is reported to fall outside the par
ps to the geometry of a right, e.g. an easement). Required relationships override implicit

nships, when
g geospatial
bel; the same
elationships,

batialSource,

TA—SpattatSource

Figure 6 — Classes of Surveying and Representation Subpackage

Points, as instances of LA _Point, lines and surfaces can be acquired in the field (with classical surveys, or
with GNSS), in an office, or compiled from various sources, for example using forms, field sketches, ortho-
images or orthophotos. The acquisition of points, lines or surfaces (a survey) may concern the identification of
spatial units on a photograph, on an image, or on a topographic map; cycloramas or pictometry methods
(multiple images from different angles) may also be used for that purpose.

©1S0
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A survey is documented with spatial sources, instances from class LA_SpatialSource. This may be the final
(sometimes formal) documents, or all documents related to a survey. Sometimes, several documents are the
result of a single survey. A spatial source may be official, or not (i.e. a registered survey plan, or an aerial
photograph). Paper based documents (which may be scanned) can be considered as an integral part of the
land administration system.

The individual points are instances of class LA_Point, which is associated to LA_SpatialSource. While it is not
required that the complete spatial unit is represented, a spatial source may be associated to several points.
Geodetic control points, including multiple sets of coordinates for points, and with multiple reference systems,
are all supported in the LADM.

ranracant f conatial foca

2D and 3D—representations—of—spatial—units—use—boundary—face—strings—as—instances—of—class
LA_BoundaryFaceString, and boundary faces as instances of class LA _BoundaryFace.

Coordinates themselves either come from points, or are captured as linear geometry.

The LADM dupports the increasing use of 3D representations of spatial units, without putting an addifional
burden on thHe existing 2D representations. Another feature of the spatial representation within the LADM is
that there i no mismatch between spatial units that are represented in 2D and spatial units that are
represented [in 3D. See Annex B for more details. The LADM is based on accepted and available spatial
schemata, sdich as that published in ISO 19107:2003.

6 Content of classes of the LADM and their associations

6.1 Introduction

All LADM clgsses adhere to ISO/TS 19103 stereotype class féatureType (a feature type is a class of feajures,
i.e. abstractigns of real world phenomena, having common properties). Many LADM classes are subclasges of
class VersionedObiject (see 6.2.1).

The LADM presupposes stereotype classes, withCa minimal number of attributes, to address the sityation
where an LADM class refers to external sources for parties, addresses, taxations, land uses, land cqvers,
valuations, bpilding units, utility networks, or archives. See Annex K.

The LADM fpllows user-defined elements to be added. It is likely that additional attributes, opergtors,
associations| or perhaps new classes;-will be needed for a specific region or country. It is possible that|parts
of the LADM|are not used. Therefore, country profiles can be used for customizing the LADM, to meet specific
needs. See Annex D.

6.2 Special classes

6.2.1 VersiionedObject

Class VersijnedObject is introduced in the LADM to manage and maintain historical data in the datapase.

History requires, that inserted and superseded data, are given a time-stamp. In thisS way, the contents of the
database can be reconstructed, as they were at any historical moment. For more on history and dynamic
aspects of LA systems, see Annex N.

Classes LA Party, LA PartyMember, LA RRR, LA BAUnit, LA SpatialUnit, LA_SpatialUnitGroup,
LA_RequiredRelationshipSpatialUnit, LA RequiredRelationshipBAUnit, LA Level, LA BoundaryFaceString,
LA_BoundaryFace, and LA_Point are all subclasses of class VersionedObiject, see Figure 7.

Classes LA_GroupParty, LA Right, LA Restriction, LA _Responsibility, LA _Mortgage (via LA_Restriction),
LA_LegalSpaceUtilityNetwork and LA LegalSpaceBuildingUnit inherit VersionedObject through the above
classes.

12 © ISO 2012 — Al rights reserved
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«featureType» «featureType»
«featureType» yn q—
LA_Right LA_Restriction LA_Mortgage
«featureType» E «featureType» «featureType» «featureType»
LA_Responsibility LA_RRR LA_BAUnit LA_RequiredRelationshipBAUnit
«featureType»
LA_PartyMember «featureType»
«featureType» LA_RequiredRelationshipSpatialUnit
VersionedObject

«featureType»
LA_GroupParty

v

+ + o+ +

beginLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]
quality: DQ_Element[0..%]

source: Cl_ResponsibleParty [0..*]

constraints

T\

{root}

+| depth() : Integer
getObject() : Any

+

+| parsedName() : Sequence<LocalName>

o

«datatype»

Oid

+| localld: CharacterString

+| namespace: CharacterString

The attributes of VersionedObiject are:

— beginLifespanVersion:

alue type:

Figure 7 — Classes VersionedObject (with subclasses) Fraction and Oid

Start time of a specific instance version;

DateTime, based on ISO 1910

8

«feature Type»
LA_SpgatialUnit

«featureType» «featureType»
LA_Party {endLifespanVersion (n-1) = startLifespanVersion (n)} LA_SpatiflUnitGroup
«featureType» «featureType» «featureType» «feaAEUfeTYPIG»
LA_Point LA_BoundaryFaceString LA_BoundaryFace. LA Leve
«type» «datatype»
GenericName Fraction

denominator: Integer
numerator: Integer

equals(Fraction) : Boolean

[a.equals(b)] = [a.numerator*bdenominator =
b.numerator*a.denominator]

real() : Real
a.real() = a.numerator/a.denonfinator

constraints

{denominator > 0}
{numerator > 0}
{numerator <= denominator}

Multiplicity:

— endLifespanVersion:
Value type:
Multiplicity:

— quality:

Value type:

Multiplicity:

© 1SO 2012 — All rights reserved

End time of a specific instance
DateTime, based on ISO 1910

0..1

version;

3

Quality of a specific instance version;

DQ_Element (type from ISO 19115)

0.*
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— source: Responsible organization of a specific instance version;
Value type: Cl_ResponsibleParty (type from ISO 19115)
Multiplicity: 0..x.

6.2.2 Fraction

Generic data type Fraction is introduced in the LADM to provide support for fractions, e.g. ¥z or %. A fraction is
written as a pair of numbers, the top number called the numerator and the bottom number called the
denominator. A line usually separates the numerator and denominator, see Figure 7.

The attributep of Fraction are:

— denomirjator: The bottom number in the notation of a fraction;
Value type: int
Multiplicity: 1

— numeratpr: The top number in the notation of a fraction;
Value type: int
Multiplic|ty: 1

Value type of denominator shall be a positive integer value = 0.
Value type of numerator shall be a positive integer value 2,05-and shall be lower than the denominator value.
6.2.3 Oid
Generic datal type Oid is introduced in the LADM to provide support for object identifiers, see Figure 7.

The attributep of Oid are:

— localld: Localidentifier, assigned by the data provider;
Value type: CharacterString
Multiplicity: 1

— namespfce: Identifier for the data source of the spatial object;
Value typé: CharacterString
Multiplicity: 1

The local identifier should be unique within the namespace, i.e. no other spatial object should carry the same
identifier.

NOTE Country profiles can limit the set of characters to ensure compliancy with local standards (e.g. {*A"..”Z”,
“‘a’..’z’, “07.97, < v e s, ", ile. only letters from the Latin alphabet, digits, underscores, periods, commas, and dashes
are allowed).
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6.2.4 LA_Source

In the LADM, administrative sources and spatial sources are modelled, starting with an abstract class
LA Source. LA Source has two subclasses: (1) LA_AdministrativeSource (see 6.4.7), and (2)
LA_SpatialSource (see 6.6.2), see Figure 8.

«featureType»
Special Classes::LA_Source
) «invariant»
+ acceptance: DateTime [0.1] {if no link to ExtArchive then text in
+ availabilityStatus: LA_AvailabilityStatusType ----- | A AdministrativeSaurce ar
* gxtArchweID: ExtArchn{e [0..1] measurementsin LA_SpatialSource
+ lifeSpanStamp: DateTime [0..1]
+ maintype: Cl_PresentationFormCode [0..1]
+ quality: DQ_Element[0.."]
+ recordation: DateTime [0..1]
+ slD: Oid
+ source: Cl_ResponsibleParty [0..%]
+ submission: DateTime [0..1]
«featureType» «feature Type»
Administrative:: Surveying and Répresentation::
LA_AdministrativeSource LA_SpatialSource
+ text: MultiMediaType [0..1] + measurements® OM_Observation [0..*]
+ type: LA_AdministrativeSourceType| + procedures '‘OM_Process[0..1]
+ type: I(A, SpatialSourceType

Figure 8 — Class LA Source (with subclasses)

The attributes of LA_Source are:

— acceptance: The date of force of law of the source by an authority;
alue type: DateTime, based on ISO 19108
Multiplicity: 0..1
— availabilityStatus: The availability status of the source;
alue type: LA_AuvailabilityStatusType
Multiplieity: 1

Value type: ExtArchive
Multiplicity: 0..1
— lifeSpanStamp: The moment that the event, represented by the instance of LA_Source, is

further processed in the LA system (this is the moment of endLifespanVersion
of old instances, and the moment of beginLifespanVersion of new instances);

Value type: DateTime, based on ISO 19108

Multiplicity: 0.1
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— maintype: The type of document;
Value type: Cl_PresentationFormCode
Multiplicity: 0..1
— quality: The quality of the source;
Value type: DQ_Element from ISO 19115
Multiplicity: 0.
— recordatlon: The date of registration (recordation) of the source by the registering autHority;
Value type: DateTime, based on ISO 19108
Multiplic|ty: 0..1
— siD: The identifier of the source;
Value type: Oid
Multiplicity: 1
— source: The responsible party of the source;
Value type: Cl_ResponsibleParty
Multiplic|ty: 0.rx
— submissjon: The date of submission-of the source by a party;
Value type: DateTime, based on ISO 19108
Multiplic|ty: 0.1
NOTE 1 THe fact that all different (public’or private law) rights find their base in some kind of transacting document is
represented by the association between’ LA_RRR and LA_AdministrativeSource. The party responsible for drafting the
document is cpnnected to the latteras.‘conveyancer’, ‘notary’, or ‘writer’ (see Figure 10).
NOTE 2 In|some land administration systems, sources are required to perform the transactions but these afe not
archived afteryvards. The registration itself then serves as such evidence.
6.3 Classes of Party Package
6.3.1 LA_Party

An instance of class LA_Party is a party. A party is associated to zero or more [0..*] instances of a subclass of
LA _RRR. LA Party is also associated to LA_BAUnit, to cater for the fact that a basic administrative unit can
be a party (e.g. a basic administrative unit holding an easement on another basic administrative unit). A party
may be associated to zero or more [0..*] administrative sources (i.e. the author of a transfer document is
defined as a party playing the role of conveyancer in a source). A party may be associated to zero or more
[0..*] spatial sources (i.e. the author of a survey document is defined as a party playing the role of surveyor in
a source); see Figure 9.
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Party::LA_PartyMember

members

VersionedObject
«featureType» +party baunitAsParty
Party::LA_Party
0..*
+ extPID: Oid [0..1]
+ name: CharacterString [0..1]
+ pID: Oid VersionedObject
+ role: LA_PartyRoleType [0..*] [+party +rrr
+ type: LA_PartyType «featureType»
0.1 0.* Administrative::LA_RRR
i i +rrrPart
VersionedObject +parties | 2. A rrrParty N I
«featureType»

+ ghare: Fraction [0..1]

+groups 0.1

«featureType»
Party::LA_GroupParty

grouplID: Oid
type: LA_GroupPartyType

constraints

{sum(LA_PartyMember.share)=1 per group}

qcodelist»
Party::
LA_PartyType

«codelListy

LA_GroupPartyType

Party::

«codeList»
Party::
LA_PartyRoleType

The

attributes of LA_Party are:

unitRrr

+unit | 0..*

+unit

Figure 9 — Content of Party Package and.associations to other basic classes

VersionedObject

(featureType»
Administrativ ef:LA_BAUnit

#baunit] 0].*
syBaunit
+su [ 0)*
brsionedObject

«featureype»
Spatial Unit::LA SpatialUnit

© 1SO 2012 — All rights reserved

— ¢xtPID: The identifierof the party in an external registration;
alue type: Oid
Multiplicity: 0.1
— mname: The name of the party;
alue type: CharacterString
Multiplicity: 0..1
— plD: The identifier of the party;
falte-type Oid
Multiplicity: 1
— role: The role of the party in the data update and maintenance process;
Value type: LA_PartyRoleType
Multiplicity: 0.rx
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— type: The type of the party;
Value type: LA_PartyType
Multiplicity: 1
NOTE If ‘role’ has a specific value (e.g. conveyancer) then it is possible that no subclasses of LA_RRR are
associated to the party, hence [0..*] multiplicity, 0 indicating that, e.g. this conveyancer is not involved in any subclass of
LA_RRR.
EXAMPLE Parties are demonstrated in instance diagrams, see Annex C, Figures C.3, C.4, C.13 and C.31.
6.3.2 LA _GroupParty
An instance pf class LA_GroupParty is a group party. Class LA_GroupParty is a subclass of LA Party] thus

allowing inst
thereby also
parties (that
group parties
The attribute
— grouplD
Value ty
Multiplic
type:

Value ty
Multiplic

LA_GroupP3

ances of class LA _GroupParty to have an association with instances of class-LA_RRR
to class LA_BAUnit). A group party consists of two or more [2..*] parties, but-also of other

s to say, a group party of group parties). Conversely, a party is a member'ef-zero or more
, see Figure 9.

5 of LA_GroupParty are:

The identifier of a group party;
be: Oid
ty: 1
The type of a group party;
be: LA_GroupPartyType
ty: 1
rty has a constraint requiring.that'the sum of the shares of the group party members shall

1. This consffaint is only enforced if a class*LA_PartyMember exists (see 6.3.3).

EXAMPLE

6.33 LA_

An instance
class betwesd

The attribute

PartyMember

bf class LAUPartyMember is a party member. Class LA_PartyMember is an optional assoc
n LA_Partyand LA GroupParty, see Figure 9.

of LA PartyMember is:

Group parties are demonstrated in instance diagrams, see Annex C, Figures C.3, C.4, C.5 and C.24.

(and
jroup
[0..7]

bqual

ation

— share: The fraction of the whole;
Value type: Fraction
Multiplicity: 0..1

6.3.4 Code lists for Party Package

Party Package has three code lists (see Figure 9). See Annex J for examples of the values.

LA_PartyRoleType: the LA_PartyRoleType code list includes all the various roles, such as surveyor or

notary, parties may play in updating and/or maintaining the land administration in a specific land

18
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administration profile implementation. The LA_PartyRoleType code list is required only if the attribute role
in LA_Party class is implemented. The code list shall provide a complete list of all codes with a name and
description.

LA_GroupPartyType: the LA_GroupPartyType code list includes all the various types of group parties,
such as association or family, recognized/allowed in a specific land administration profile implementation.
The LA_GroupPartyType code list is required to implement the LA_GroupParty class. The code list shall
provide a complete list of all codes with a name and description.

LA PartyType: the LA_PartyType code list includes all the various types of parties, such as natural or non
natural persons, recognized/allowed in a specific land administration profile implementation. The
'L.A_PaﬁyTypc: code—tist—is |cqui|cd to illlp:clllcllt the LA_Pal'ty ctass—The—code—tist—shall provide a
g¢omplete list of all codes with a name and description.

Classes of Administrative Package

An instance of class LA_BAUnit is a basic administrative unit. LA_BAUnit iS-associated to clasq LA_Party (a
party|may be a basic administrative unit). A basic administrative unit is associated to zero or morg [0..*] spatial
units] A basic administrative unit shall be associated to one or more [1..*] instances of right, |restriction or
respansibility (i.e. a basic administrative unit cannot exist if therelis not at least one right, festriction or
respansibility associated to it). A basic administrative unit can ‘be spatially related, through a required
relatipnship, to zero or more [0..*] other basic administrative units (i.e. create an explicit spatial relationship
betwgen two basic administrative units when the geometry is missing or inaccurate to provide refiable implicit
resulis). Basic administrative units do not need to be rélated explicitly. However, if an explicit required
relatipnship is specified, a basic administrative unit shall be associated to one or more [1..*] other basic
admihistrative units. A basic administrative unit can betassociated to zero or more [0..*] administrative sources

(i.e.

he basic administrative unit is usually desgribed as the object affected by the right, festriction or

respansibility in the administrative source). A basic administrative unit can be associated to zero pr more [0..*]
spatial sources (i.e. the extent — part of — of a basic administrative unit can be described on a spgtial source).

See

The

Figure 10.

attributes of LA_BAUnit are:

mame: The name of the basic administrative unit;
alue type: CharacterString

WMultiplicity: 0..1

type: The type of the basic administrative unit;
alue‘type: LA_BAUnitType

Multiplicity: 1

ulD: The identifier of the basic administrative unit;

Value type: Oid

Multiplicity: 1

LA _BAUnit has a constraint requiring that the sum of all the shares for one basic administrative unit shall
equal 1 for the same subclass of class LA_RRR, unless ‘share’ is meaningless with regard to the type of right,
restriction or responsibility. The constraint should be applied only to instances valid at the same moment in
time (life span).
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LA_BAUnit has a constraint requiring that no overlap be allowed between timeSpecs for the same RRR type
and the same basic administrative unit.

NOTE 1 LA_BAUnit allows the association of one right to a combination of spatial units (e.g. an apartment and a
parking place).

NOTE 2 It is possible that no spatial unit exists for a basic administrative unit, thus allowing for the support of special
administrative situations (e.g. deeds registration without mapping).

NOTE 3  With class LA_BAUnit it is possible to register spatial units from different levels as one unit. If (parts of) spatial
units are included, or eliminated from the baunit, the ulD stays the same, with a different version. In this approach, a
mortgage can only be established on the complete baunit, not on one or more of the registered spatial units.

NOTE 4  A[group of) baunits may be a party.

EXAMPLE Basic administrative units (baunits) are demonstrated in instance diagrams, see Annex\C,"Figures C.1,
C.17, C.24, C 25, C.26, C.28, C.30, C.31, C.33, C.34 and C.35.
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baunitAsParty
«invariant»
{Instances of LA_Right and LA_Responisbility have always
rparty | 0.* ——- one (= 1) party. Sometimes there can be 0 or 1 party; e.g. no
pary v : (= 0) party for object restriction and 1 party for right restriction
+conveyancer | (indicated by partyRequired boolean attribute)}
VersionedObject |
1.% 1 - -
«featureType» 0.1 | mParty «invariant»
Party::LA_Party : {share must be specified, unless thisismeaningless fo
+party : the specific type (indicated by shareCheck=false; in
b ] o |m—————— this case constraint 'sum (RRR.share) = 1 pertype'can
ﬂ _= [ notbe applied)}
«invariant» | : ;
{Party can only have 0 +rr | 0.¢ : | 1
RRR in case the party [—— ! . :
\ ; dObigctltror unitRrr
a5 SpPecINc 1018y 7 T
«featureType» 1.* ) :
Administrative::LA_RRR 1 tunit
+ description: CharacterString [0..1] VersionefiObject
+ rD: Oid «featureType»,
+ share: Fraction [0..1] Administrativ e:DA_BAUnit
+ shareCheck: Boolean [0..1] .
+ timeSpec: 1SO8601_1SO14825_Type [0..1] + name: CharacterSifing [0..1] 0.*
+ type: LA_BAUnitType
A A + ulD: Oid Funit
+rr| 0% )
SUT'M constraints
- {sum (RRR.share)=1 per type if RRR.share Chle ck}
corjveyancerSource {no overap RRR.timeSpec persummed typp}
rrrSource
| ati i i
|_relgtofBaunit[unicz o | soauni
«featureType» | 0..
Administrative::LA_Responsibility VersionedObject
. suBaunit
+ type: LA_ResponsibilityType «featureType» unitSource
Administrative::
LEA_RequiredRelationshipBAUnit
} , ) +su [ 0.7
+ relationship: CharacterString
VefsionedObject
+requiredRelationBaunit | 0..*
+right «featureType» relationSource «feafureType»
Administrative::LA_Right 1% | +source . R Spdtial Unit:
0.* source ] 0. LA_$patialUnit
+ type: LA_RightType LA_Source
«featureType» 0
. Administrative::LA_AdministrativeSource -
mortgageRight rsource
+ text: MultiMediaType [0..1]
«featureTypea + type: LA_AdministrativeSourceType
Administrative::LA”Restriction Li
+source 0 «c_o e |sE»
+ partyRequired: Boolegan [0..1] . n " Admin|strative::
+ type: LA_RegstrictiGhType < «featureType» LA_MoftgageType
y y Administrative::LA_Mortgage
+ amount: Currency [0..1]
0. + interestRate: Real [0..1] «codeListy
fordered} |* ranking: Integer[0..1] Administrative::
. + type: LA_MortgageType [0..1] LA_BAUnitType
mortgage
qcodeListn «codelList» «codelList» «codelList» «codel]|st»
Adnpinistrative:: Administrative:: Administrative:: Administrative:: Administrative::
LA RightType LA_RestrictionType LA_ResponsibilityType LA_Av ailabilityStatus Type LA_AdministrativleSourceType

Figure 10 — Content of Administrative Package with associations to other basic classes

6.42 LA_RRR

Class LA RRR is an abstract class. An instance of a subclass of LA RRR is a right (or social tenure
relationship), a restriction, or a responsibility. If it is a right or responsibility, then it is associated to exactly one
[1] party, and exactly one [1] basic administrative unit. If it is a restriction, then it is associated to zero or one
[0..1] parties, and exactly one [1] basic administrative unit. The latter allows for the registration of restrictions
(e.g. right-of-way, right-to-harvest-fruit), with, or without an association to LA_Party. An instance of a subclass
of LA_RRR shall be associated to one or more [1..*] administrative sources (i.e. the right, restriction or
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responsibility affecting a basic administrative unit shall be supported by at least one administrative source).

See Figure 1

0.

The attributes of LA_RRR are:

week-
larch,
5 see

iated
but it

— description: Description regarding the right, restriction or responsibility;

Value type: CharacterString

Multiplicity: 0.1
— riD: The RRRIdentifier;

Value type: Oid

Multiplic|ty: 1
— share: A share in an instance of a subclass of LA RRR;

Value type: Fraction

Multiplic|ty: 0.1
— shareCHeck: Indicates whether the constraint in class.LA_BAUnit is applicable;

Value type: Boolean

Multiplic|ty: 0..1
— timeSpeg: Operational use of a right in time sharing;

Value type: ISO 8601 type or 1ISO 14825 type

Multiplic|ty: 0..1
NOTE Atfribute timeSpec is capable of handling other temporal descriptions, such as recurring patterns (every
end, every summer, etc.). This means, forexample, that a party can hold a right to use an apartment each year in N
or that a grolip of pastoralists has _the)right to cross a field each summer (for fuzzy time range specification
ISO 14825:20[11, Annex D; ISO 14825:2011, Annex D may be used instead of ISO 8601:2004).
6.4.3 LA_Right
An instance pf class LA/ Right is a right. LA_Right is a subclass of class LA_RRR. A right may be assoq
to zero or mpre [0;.7} mortgages (i.e. a mortgage is associated to the affected basic administrative unit
may also be ppecifically associated to the right which is the object of the mortgage); see Figure 10.
The attribute of LA_Right is:
— type: The type of the right;

Value type: LA_RightType

Multiplicity: 1
EXAMPLE Rights are demonstrated in instance diagrams, see Annex C, Figures C.1, C.8, C.11, C.30 and C.31.
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LA_Restriction

An instance of class LA_Restriction is a restriction. LA Restriction is a subclass of class LA RRR.
LA_Mortgage is a specialization of LA_Restriction (6.4.6); see Figure 10.

The attributes of LA_Restriction are:

— partyRequired: Indicates whether a party is required for the registration of the res

association to LA_Party;

triction in the

Value type: Boolean
ultiplicity: 0.1
—  type: The type of the restriction;
alue type: LA_RestrictionType
Multiplicity: 1
NOTE Attribute partyRequired is set to TRUE (by default), if for the registration of the restriction a pal
and t¢ FALSE, if the restriction is considered as a spatial unit restriction. TheSpatial unit restriction is always
EXAMPLE Restrictions are demonstrated in instance diagrams. See Annex C, Figures C.9, C.16, C.
and {.23.
6.4.5| LA_Responsibility
An instance of class LA _Responsibility is a responsibility. LA_Responsibility is a subclass of clz

See

The attribute of LA_Responsibility is:

Figure 10.

[ty is required,
via a baunit.

9,C.21,C.22

ss LA _RRR.

| A_Mortgage
hssociated to

— type: The type-of the responsibility;
alue type: IKA) ResponsibilityType

Multiplicity: 1
EXAMPLE Respansibilities are demonstrated in instance diagrams. See Annex C, Figure C.20.
6.4.6) LA_Mortgage
An instance,of class LA_Mortgage is a mortgage. LA_Mortgage is a subclass of LA_Restriction.
is asgociated to class LA_Right (the right that is the basis for the mortgage). A mortgage can be
zero pramore [0..*] rights (i.e. a mortgage can be associated specifically to the right which is the

object of the

mortgage). In all cases, the mortgage is associated, through LA Restriction and LA RRR, to the basic
administrative unit which is affected by the mortgage; see Figure 10.

The attributes of LA_Mortgage are:

— amount; The amount of money of the mortgage;
Value type: Currency, based on I1SO 4217
Multiplicity: 0..1

© 1SO 2012 — All rights reserved
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— interestRate: Interest rate of the mortgage (percentage);
Value type: Float
Multiplicity: 0..1
— ranking: The ranking order, if more than one mortgage applies to a right (or rights);
Value type: Integer
Multiplicity: 0..1
— type: The type of the mortgage;
Value type: LA_MortgageType
Multiplic|ty: 0..1
NOTE IS[O 4217 should be used for the list of currencies in the ISO/TS 19103 measure.
EXAMPLE Mortgages are demonstrated in instance diagrams. See Annex C, Figures*C.10, C.11 and C.15.
6.4.7 LA_AdministrativeSource
An instance|of class LA _AdministrativeSource is an administrative, source. LA_AdministrativeSourcq is a
subclass of dlass LA_Source. An administrative source shall be associated to one or more [1..*] parties (ile. as

a minimum the party playing the role of conveyancer must be specified). An administrative source may be
associated t¢p zero or more [0..*] basic administrative units (t.e. the administrative source may describe the
objects of the right, restriction or responsibility). An administrative source may be associated to zero or|more
[0..] instanges of specializations (right, restriction/mortgage, and responsibility) of LA RRR (i.e| the
administrative source may describe the rights, restrictions or responsibilities hold by a party and affecling a

basic administrative unit); see Figures 8 and 10.

The attributep of LA_AdministrativeSource are:

— text: The content of the document;
Value type: MultiMediaType based on ISO/IEC 13240
Multiplic|ty: 0.1

— type: The type of document;
Value type: LA_AdministrativeSourceType
Multipliclty: 1

NOTE 1 An availability status for an administrative source is required, because it may be lost, e.g. by a disaster.
NOTE 2 ISO/IEC 13240 may be used for the content of the document.

NOTE 3 Archives can be internal or external to the LA organization. If internal then text attribute can be used; if
external then extArchivelD of administrative source.

6.4.8 LA_RequiredRelationshipBAUnit

An instance of association class LA RequiredRelationshipBAUnit is a required relationship between basic
administrative units, see Figure 10. A required relationship between spatial units can be associated to zero or
more [0..*] spatial sources to provide supporting documentation for the explicit relationship.
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The attribute of LA_RequiredRelationshipBAUnit is:

— relationship: The description of the required relationship;
Value type: CharacterString
Multiplicity: 1
NOTE 1 Instances of LA_RequiredRelationshipBAUnit override implicit relationships, established through geospatial

overlaying techniques.

NOTE 2
betwden baunits.

NOTH 3
objec

EXAN
when

6.4.9

Administrative Package has seven code lists for classes. See Annex d.for examples of the values

© 1SO 2012 — All rights reserved

Even if the geometry of spatial units is accurate, there may be legal reasons to establish required relationships

LA_RequiredRelationshipBAUnit is a versioned object class. Different life cycle attributes_than
ones, can be added using the attribute ‘relationship’.

PLE Two historic versions of baunits should be connected in time when related“to the samg
a part of a spatial unit is sold.

Code lists for Administrative Package

LA _AdministrativeSourceType: the LA _AdministrativeSourceType code list includes all
dministrative source types, such as deed or title, usedyas supporting documents in a
dministration profile implementation. The LA_AdministrativeSourceType code list is
implement the LA_AdministrativeSource class. Codg list shall provide a complete list of all
mame and description.

the versioned

b change, e.g.

the various
specific land
required to
codes with a

LA MortgageType: the LA _MortgageType _code list includes all the various mortgage ty
ljlnear or micro-credit, used in a °‘specific land administration profile impleme
LA _MortgageType code list is required only if the attribute type in LA_Mortgage class is i
Code list shall provide a complete listof all codes with a name and description.

LA _RightType: the LA_Rightlype code list includes all the various right types, such a
¢ustomary or lease, used in(a specific land administration profile implementation. The LA_Rig
I|st is required to implement/the LA Right class. Code list shall provide a complete list of all
mame and description,

LA RestrictionType? the LA_RestrictionType code list includes all the various restriction ty
gervitudes, used'in a specific land administration profile implementation. The LA_RestrictionT]
ip required_torimplement the LA_Restriction class. Code list shall provide a complete list of 3
name and’description.

A_‘ResponsibilityType: the LA_ResponsibilityType code list includes all the various respon

es, such as
tation. The
mplemented.

5 ownership,
htType code
codes with a

bes, such as
ype code list
Il codes with

Sibility types,

uch as waterway maintenance, used in a specific land administration profile impleme

ntation. The

LA_ResponsibilityType code list is required to implement the LA_Responsibility class. Code list shall
provide a complete list of all codes with a name and description.

LA_AuvailabilityStatusType: the LA_AvailabilityStatusType code list includes all the various availability
status types, such as original, destroyed or incomplete, used in a specific land administration profile
implementation. The LA_AvailabilityStatusType code list is required to implement the
LA_AdministrativeSource class. Code list shall provide a complete list of all codes with a nhame and
description.

LA _BAUnitType: the LA_BAUnitType code list includes all the various basic administrative unit types,
such as basic property unit or right unit, used in a specific land administration profile implementation. The
LA_BAUnIitType code list is required to implement the LA _BAUnit class. Code list shall provide a
complete list of all codes with a name and description.
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6.5 Classes of Spatial Unit Package

6.5.1 LA_SpatialUnit

An instance of class LA_SpatialUnit is a spatial unit. A spatial unit may be associated to zero or more [0..*]
basic administrative units (i.e. the spatial unit may be used to describe the extent — part of — a basic
administrative unit). A spatial unit may be associated to zero or one [0..1] levels (i.e. a spatial unit can be
associated to a property level). A spatial unit cannot be associated to more than one level. A spatial unit may
be associated to zero or more [0..*] spatial unit groups (i.e. a spatial unit can be associated to a subdivision
and also to school district). A spatial unit can be spatially related, through a required relationship, to zero or
more [0..*] other spatial units (i.e. creates an explicit spatial relationship between two spatial units when the

geometry is MISSINg or Inaccurate o provide reliable Implicit resuls). Spatial units do not need to be rdlated
explicitly. A spgtial qnit can b_e ass.ociate'd to zero or more [O..*_] spaFiaI sources. A spatial unit can form aa'rt of
0..1 other spgtial unit. A spatial unit can include 0..* other spatial units. Spatial units can be further,speciglized
into building pnits (6.5.3) or utility networks (6.5.4); see Figure 11.
The attributep of LA_SpatialUnit are:
— area: The area of the 2D spatial unit;
Value type: LA_AreaValue
Multiplicity: 0.
— dimensipn: The dimension of the spatial unit;
Value type: LA_DimensionType
Multiplic|ty: 0..1
— extAddressID: The link to external address(es) of the spatial unit;
Value type: Oid
Multiplicity: 0.
— label: Short textual description of the spatial unit;
Value type: CharacterString
Multiplic|ty: 0..1
— referencePoint: The coordinates of a point inside the spatial unit;
Value type: GM_Point (type from ISO 19107)
Multiplicity: 0..1
— sulD: The spatial unit identifier;
Value type: Oid
Multiplicity: 1
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Indicates whether a spatial unit is above or below the surface;

Value type: LA_SurfaceRelationType

Multiplicity: 0..1
— volume: The volume of the 3D spatial unit;

Value type: LA _VolumeValue

Multiplicity: 0.
NOTEH The method ‘createArea( )’ constructs geometric primitive of type GM_MultiSurface based/pn associated
spatigl representation (2D). The method ‘areaClosed( )’ checks if associated spatial representation, is clased (2D). The
meth@d ‘computeArea( ) computes area of associated spatial representation (2D). The method/‘computeVolume( )
compltes volume of associated spatial representation (3D). The method ‘createVolume( )’ comstructs geometric primitive
of type GM_MultiSolid based on associated spatial representation (3D). The method_rolumeClosed( ) checks if
assodiated spatial representation is closed (3D). These methods define meaning of class,aticonceptual levgl, and are not
inherifed from other classes, nor defined in other ISO standards. Not all methods are, meaningful in all $ituations, e.g.
complteVolume() in case of 2D.
EXAMPLE Spatial units are demonstrated in instance diagrams, see Anngx'C, Figures C.6, C.7, C.16, C.17, C.22,
C.29 and C.33.
6.5.2| LA_SpatialUnitGroup
An instance of class LA_SpatialUnitGroup is a spatial unit group. A spatial unit group is made offone or more
[1..*]|parts/elements (which can be spatial units, or spatial’ unit groups, or a combination of spatial units and
spatial unit groups). A spatial unit group is part of zergor one [0..1] larger spatial unit group, which again can
even|be part of zero or one [0..1] larger spatial unit.gféup, and so on. See Figure 11.
The attributes of LA_SpatialUnitGroup are:
— hierarchyLevel: The levél in‘the hierarchy of an administrative or zoning subdivisign;

alue type: Integer

Multiplicity: 1

— lpbel: Short textual description of the spatial unit group;
alue type: CharacterString

Multiplicity: 0..1
— rrame: The name of the spatial unit group;

Value type: CharacterString

Multiplicity: 0.1
— referencePoint: The coordinates of a point within the spatial unit group;

Value type: GM_Point (type from ISO 19107)

Multiplicity: 0..1
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— suglD: The identifier of the spatial unit group;
Value type: Oid
Multiplicity: 1
NOTE The highest level in the hierarchy of a subdivision (country) is 1; lower levels are incremented by 1.

6.5.3 LA_LegalSpaceBuildingUnit

An instance of class LA_LegalSpaceBuildingUnit is a building unit. LA_LegalSpaceBuildingUnit is a subclass
of class LA_$patialUnit, see Figure 11.

The attributep of LA_LegalSpaceBuildingUnit are:

— extPhysj|calBuildingUnitID: The identifier of the building unit;

Value type: extPhysicalBuildingUnit
Multiplic|ty: 0.1

— type: The type of the building unit;
Value type: LA_BuildingUnitType
Multiplic|ty: 0..1

NOTE THe extBuildingUnitID is optional, as in most cases, the\sulD inherited from LA_SpatialUnit is sufficient to
uniquely identify instances of LA_LegalSpaceBuildingUnit.

EXAMPLE Building units are demonstrated in instance‘diagrams, see Annex C, Figures C.6, C.23, C.25, C.28,|C.29,
C.34 and C.34.
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«datatype» «datatype»
VersionedObject Spatial Unit:: Spatial Unit::
LA_VolumeValue LA_AreaValue
«featureType»
Party:LA_Party + volumeSize: Volume + areaSize: Area
+ type: LA_VolumeType + type: LA_AreaType
+party | 0.1 +rrr VersionedObject
rrrParty o * «featureType»
Administrative::LA_RRR
Topology relationship e | 10 . VersionedObject Each spatial unit hasa dimension. There
1S019125_Type as *+unit can be a 2D spatial unit, ora 3D spatial
defined in 1ISO 19125 unitRrr 1 Admini«sfterzttlij\:eeT::)I,.‘f_»BAUnit lejit,.witlr‘w a spatial unit with dimension
| iminal" in between. See Annex B.
1 * : T
\ ; JObicet relationSu 0. | +baunit suHierarchy |
4 suBaunit T
«featureType» +su1 +su2 +su1 : - -
Spatial Unit: | _____| 0. +su 0.0 0.1 0. | 2];“¥ar“:”t” ~)
LA |RequiredRelationshipSpatialUnit ; - ! structurgSNEy! the
e i ;Sliz VersionedObject : geometry/topology ispptional}
+ rellationship: 1SO19125_Type = «featureType» | I
Spatial Unit:LA_SpatialUnit ! |
«invariant» 1 " 1
{if dimension=2D then volume not specified f-—- * extAddressiD: EXtAddfeSi [0.7] ersionedObject
if dimension=3D then area not specified} +area: LA_AreaValue [0.."]
+ dimension: LA_DimensionType [0..1] «feature Tyge»
G Hi h + label: CharacterString [0..1] Spatial Unit:LA Level
suGJroupHierarc o : -
P ¥ + referenclePomt. GM _Point [0..1] +si, Mevel :
+element + sulD: Oid + 1ID: Oid
0. + surfaceRelation: U 0.11+ name: CharacterStrirfg [0..1]
- - LA_SurfaceRelationType [0..1] suLevel + registerType: LA_RegisterType [0..1]
S VersionedObject + volume: LA_VolumeValue [0.."] + structure: LA_StructufeType [0..1]
' <ff-e:atureTyp.e» ' + areaClosed() - Boolean + type: LA_LevelConteptType [0..1]
+se Spatial Unit::LA_SpatialUnitGroup + volumeClosed() : Boolean
. + :
0.1 + hierachylLevel: Integer +whole +part computeArea() : Arlea «invarianty
. ; + computeVolume(): Volume
* label: CharacterString [0..1] WSurface = [————- If dimension = 3D than strficture in
. ; * « |+ createArea() : GM W ultiSurface {
+ name: CharacterString [0..1] 0.. 0.. L avs LA Level can be toplogicdl
+ referencePoint: GM_Point [0..1] + createVolume(); GM* MultiSolid -Level can be toplogicql,
. : - - suSuGroup polygon, unstructured or pgint}
+ suglD: Oid
constraints
{count(part)+count(element)>0}
«feature T.ypex
Spatial Unit::LA_LegalSpaceUtilityNetw ork ) . «featureTypes )
Spatial Unit::LA_LegalSpaceBuildingUnit
+ extPhysicalNetworkiD: ExtPhysicalUtilityNetwork [0..1] - . o - - -
+ status: LA_UtilityNetworkStatusType [0..1] + extF"hyswalByll(jlngUmtlD. ExtPhysicalBuildingUnif [0..1]
+ type: LA_UtilityNetworkType [0..1] * type: LA_BuildingUnitType [0..1]
«codeList» «codelList» «codeList» «codeList» «g¢odeList»
Spatial Unit:: Spatial Unit:: Spatial Unit:: Spatial Unit:: Spptial Unit::
LA_UtilityNetw orkStatus Type LA_SurfaceRelationType LA_DimensionType LA_BuildingUnitType LA_LeVelContentType
«codeList» «codeList» «codelList» «codeList» «¢odelList»
Spatial Unit:: Spatial Unit:: Spatial Unit:: Spatial Unit:: Sphtial Unit:
LA_AreaType LA_RegisterType LA_StructureType LA_UtilityNetw orkType LA_YolumeType
Figure 11 — Content of Spatial Unit Package with associations to other basic cIasFes

6.5.4 LA_LegalSpaceUtilityNetwork

An instance of LA _LegalSpaceUtilityNetwork is a utility network. LA_LegalSpaceUtilityNetwork is a subclass

of class LA_SpatialUnit, see Figure 11.

The attributes of LA_LegalSpaceUtilityNetwork are:

— extPhysicalUtilityNetworkID: A reference to the physical (technical) description of the utility network;

Value type: Oid
Multiplicity: 0..1
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— status: The status of the utility network;
Value type: LA_UtilityNetworkStatusType
Multiplicity: 0..1
— type: The type of the utility network;
Value type: LA_UtilityNetworkType
Multiplicity: 0..1
EXAMPLE Utility networks are demonstrated in instance diagrams, see Annex C, Figure C.15.
6.5.5 LA_Level
An instance ¢f class LA _Level is a level. LA_Level is associated to class LA_SpatialUnit, see Figure 11.
The attributep of LA Level are:
— |ID: The identifier of the level;
Value type: Oid
Multiplic|ty: 1
— name: The name of the level;
Value type: CharacterString
Multiplic|ty: 0.1
— registerType: The register type of the content of the level;
Value type: LA_RegisterType
Multiplic|ty: 0..1
— structurg: The:structure of the level geometry;
Value type: FA_StructureType
Multiplic|ty: 0.1
— type: The type of the content of the level;
Value type: LA_LevelContentType
Multiplicity: 0..1
EXAMPLE Levels are demonstrated in instance diagrams, see Annex C, Figures C.2, C.14, C.16, C.21, C23, C.24,
C.25 and C.32.

6.5.6 LA_RequiredRelationshipSpatialUnit
An instance of association class LA RequiredRelationshipSpatialUnit is a required relationship between

spatial units, see Figures 11 and 12. A required relationship between spatial units can be associated to zero
or more [0..*] spatial sources to provide supporting documentation for the explicit relationhip.
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The attribute of LA_RequiredRelationshipSpatialUnit is:

— relationship: The description of the required relationship;
Value type: ISO 19125-2 spatial type
Multiplicity: 1

6.5.7 Data types for Spatial Unit Package

The Spatial Unit Package has two data types: LA_AreaValue and LA_VolumeValue. The generic data type
LA_AreaValue is introduced in LADM to provide support for registering the various types of areg values (see
Annelx J). The generic data type LA_VolumeValue is introduced in LADM to provide supportiforyarious types
of volume values (see Annex J).

The attributes of LA_AreaValue are:

— areaSize: Area of the 2D spatial unit;
alue type: Area
Multiplicity: 1
— fype: Indicates the type of area provided;
alue Type: LA_AreaType
Multiplicity: 1

The attributes of LA_VolumeValue are:

— YolumeSize: Volume of the 3D spatial unit;
alue type: Volume
Multiplicity: 1
— type: Indicates the type of volume provided;
alue Type: LA_VolumeType
Multiplicity: 1

6.5.8| Code lists for Spatial Unit Package

The Spatiat-Unit Package has ten code tists(see Figure 1) See Annex J for examptes of the vatues.

— LA_BuildingUnitType: the LA_BuildingUnitType code list includes all the various building unit types, such
as private or commercial, used in a specific land administration profile implementation. The
LA_BuildingUnitType code list is required only if the attribute type in LA_LegalSpaceBuildingUnit class is
implemented. The code list shall provide a complete list of all codes with a name and description.

— LA AreaType: the LA AreaType code list includes all the various area types, such as official or
calculated, used in a specific land administration profile implementation. The LA_AreaType code list is
required to implement the LA_AreaValue data type. The code list shall provide a complete list of all codes
with a name and description.
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6.6 Classles of Surveying and Representation Subpackage

6.6.1 LA Point

LA_VolumeType: the LA VolumeType code list includes all the various volume types, such as official or
calculated, used in a specific land administration profile implementation. The LA_VolumeType code list is
required to implement the LA _VolumeValue data type. The code list shall provide a complete list of all
codes with a name and description.

LA_SurfaceRelationType: the LA_SurfaceRelationType code list includes all the various surface relation
types, such as above or below surface, used in a specific land administration profile implementation. The
LA_SurfaceRelationType code list is required only if the attribute surfaceRelation in LA_SpatialUnit class
is implemented. The code list shall provide a complete list of all codes with a name and description.

LA D|menS|onType the LA D|men3|onType code I|st mcludes all the various dlmenS|on types, such as
‘ le list
shall

utility
rofile
us in
of all

Fal or
ist is
ide a

LA_UtilifyNetworkType: the LA_UtilityNetworkType code listdncludes all the various utility network types,
such as$ electricity or gas, used in a specific land, administration profile implementation.| The
LA_UtilityNetworkType code list is required only if the attribute type in LA_LegalSpaceUtilityNetwork class
is implemented. The code list must provide a complete list of all codes with a name and description.

LA_LevglContentType: the LA_LevelContentType code list includes all the various level content types,
such as| primary right or customary, used-inxa specific land administration profile implementation| The
LA LevglContentType code list is required enly if the attribute type in LA_Level class is implemented. The
code list|shall provide a complete list oftall’codes with a name and description.

LA_StruftureType: the LA_StructureType code list includes all the various spatial structure types, sugh as
point or|polygon, used in a specific land administration profile implementation. The LA_StructurgType
code lis{ is required only if.the attribute structure in LA_Level class is implemented. The code list|shall
provide g complete list of ‘alhcodes with a name and description.

An instance efelasstA—Peirts—a-peirt—A-peint-may-be-asseociatedto-zero-oronre{0-4-spatialunits{-€. the
point may be used as the reference point to describe the position of a spatial unit). A point may be assomated
to zero or more [0..*] boundary faces (i.e. a point may be used to define a vertex of the side of a 3D parcel). A
point may be associated to zero or more [0..*] boundary face strings (i.e. a point can be used to define the
start, end or vertex of a boundary). A point should be associated to zero or more [0..*] spatial sources. See
Figure 12.

The attributes of LA_Point are:

32

estimatedAccuracy: The estimated accuracy of the point;
Value type: DQ_AbsoluteExternalPositionalAccuracy
Multiplicity: 0..1
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— interpolationRole: The role of the point in the structure of a straight line or curve;
Value type: LA_InterpolationType
Multiplicity: 1
— monumentation: The type of monumentation;
Value type: LA_MonumentationType
Multiplicity: 0..1
— ogriginalLocation: The calculated coordinates, based on measurements and obseerations;
alue type: GM_Point (type from ISO 19107)
Multiplicity: 1
— plD: The point identifier;
alue type: Oid
Multiplicity: 1
— pointType: The type of point;
alue type: LA_PointType
Multiplicity: 1
— productionMethod: Lineage;
alue type: LI_Lineage
Multiplicity: 0.1
— fransAndResult: Transformation and transformed location;
alue type: LA _Transformation
Multiplicity: 0.rx
NOTE The.'method ‘getTransResult( ) returns the transformed point (GM_Point), and is not inherifed from other
classgs, noridefined in other ISO international standards.
6.6.2L —A_SpatialSeurce

An instance of class LA_SpatialSource is a spatial source. A set of measurements with observations
(distances, bearings, GPS-coordinates, etc.) of points, is an attribute of LA_SpatialSource. LA_SpatialSource
is a subclass of class LA_Source. A spatial source shall be associated to one or more [1..*] points (i.e. the
spatial source describes in all cases one or more points). If the spatial source does not describe at least one
point, it would not be a spatial source. A spatial source may be associated to zero or more [0..*] boundary face
strings (i.e. the spatial source describes the boundary of a 2D spatial unit). A spatial source may be
associated to zero or more [0..*] boundary faces (i.e. the spatial source describes the side of a 3D spatial
unit). A spatial source may be associated to zero or more [0..*] spatial units (i.e. the spatial source describes
the extent of a spatial unit). A spatial source may be associated to zero or more [0..*] basic administrative
units (i.e. the spatial source describes the extent of a property). A spatial source shall be associated to one or
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more [1..*] parties (i.e. as a minimum the party playing the role of author of the spatial source, the surveyor,
should be specified). See Figures 8 and 12.

The attributes of LA_SpatialSource are:

— measurements: The observations and measurements;
Value type: OM_Observation, based on ISO 19156
Multiplicity: 0.
— procedufe: The survey method USed;
Value type: OM_Process, based on ISO 19156
Multiplic|ty: 0..1
— type: The type of the spatial source;
Value type: LA_SpatialSourceType
Multiplicity: 1.
NOTE 1 Megasurements are the basis for mapping, and for historical reconstruction of the location of (parts g

spatial unit in {
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pf class LA_BoundaryFaceString is a boundary face string. LA_BoundaryFaceString is assoq
Point and class LA_SpatialSource .to-\document the origin of the geometry. In the case
ext, a boundary face string would not be defined by points. However, in all other cas
e string shall be defined by two. or'more [2..*] points (i.e. as a minimum a boundary start
nt, i.e. a straight line).

case the boundary face string is defined by text, then no points are associated; in case the boundar
fined by text, then at least two points are associated (defining the boundary face string).

ation between LA-BoundaryFaceString and LA_SpatialUnit, a + (plus) means that the assoc
Ce string has~the same orientation within the spatial unit, and a — (minus) means thz
oundary face‘string has the opposite orientation within the spatial unit. A boundary face

ciated tozero or more [0..*] spatial sources (i.e. the boundary of a spatial unit can be desd
ore spatial sources, on the spatial source creating the spatial unit and on the spatial s
neighbouring spatial unit); see Figure 12.
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The attributesof CA_BoundaryFaceString are:
— bfsID: The boundary face string identifier;
Value type: Oid
Multiplicity: 1
— geometry: The boundary represented via a curve at ground level;
Value type: GM_MultiCurve (type from ISO 19107)
Multiplicity: 0..1

34
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— locationByText: The boundary represented in text;
Value type: CharacterString
Multiplicity: 0..1
NOTE The geometry is either derived from associated class LA_Point, or based on captured linear geometry.

EXAMPLE Boundary face strings are demonstrated in instance diagrams, see Annex C, Figure C.33.

6.6.4 LA_BoundaryFace

An ipstance of class LA BoundaryFace is a boundary face. LA BoundaryFace is associalted to class
LA _Hoint and class LA_SpatialSource to document the origin of the geometry. In the case of p location by
text, @ boundary face will not be defined by points. However, in all other cases, a beundary face shall be
defined by three or more [3..*] points (i.e. as a minimum, a triangle face is defifed by thrge points). A
boundary face may be associated to zero or more [0..*] spatial sources (i.e. the fage of a 3D spatial unit can
be dé¢scribed on one or more spatial sources, on the spatial source creating the\spatial unit and the spatial
sourge creating the neighbouring spatial unit). The orientation of the boundary that is equal to the orientation
of the spatial unit is the “+” association, otherwise “-”. See Figure 12.

The attributes of LA_BoundaryFace are:

— bfID: The boundary face identifier;

alue type: Oid

Multiplicity: 1

— geometry: The boundary represented via a surface in 3D;
alue type: GM_Surface (type-from 1SO 19107)
Multiplicity: 0..1

— IpcationByText: The_ houndary represented in text;

alue type: CharacterString

Multiplicity: 0..1

NOTEH The geomietry is either derived from associated class LA_Point, or based on captured surface ggometry.

EXANMIPLE Boundary faces are demonstrated in instance diagrams, see Annex C, Figure C.7.

6.6.5 _-Data types for Surveying and Representation Subpackage

The Surveying and Representation Subpackage has one data type: LA Transformation. The generic data
type LA_Transformation is introduced in LADM to provide support for transformations of coordinates between
two reference systems.

The attributes of LA_Transformation are:

— transformation: Description of the transformation method used to obtain the associated location
value;
Value type: CC_OperationMethod (from ISO 19111)
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Multiplicity: 1

— transformedLocation: Location obtained from the transformation operation method;
Value Type: GM_Point (type from ISO 19107)
Multiplicity: 1

6.6.6 Code lists for Surveying and Representation Subpackage

The Surveying and Representation Subpackage has four code lists (see Figure 12). See Annex J for
examples of fhe values.

— LA _MonjumentationType: the LA_MonumentationType code list includes all the various menumentation
types, such as beacon or marker, used in a specific land administration profile implementation| The
LA_MonumentationType code list is required only if the attribute monumentation in LA) Point clgss is
implemgnted. The code list shall provide a complete list of all codes with a name and description.

— LA _SpatialSourceType: the LA_SpatialSourceType code list includes all the various spatial source tlypes,
such as|survey plan or aerial photograph, used in a specific land administration profile implementgtion.
The LA |SpatialSourceType code list is required to implement the LA_SpatialSource class. The code list
shall prgqvide a complete list of all codes with a name and description.

— LA InterfpolationType: the LA _InterpolationType code list includes.all the various point interpolation tlypes,
such as|start, end or mid arc, applicable in a specific land administration profile implementation| The
LA _IntefpolationType code list is required to implement the LA, Point class. The code list shall proyide a
complete list of all codes with a name and description.

— LA _PointType: the LA _PointType code list includes.@ll the various point types, such as contfol or
cadastrgl, applicable in a specific land administration profile implementation. The LA_PointType codle list
is requirgd to implement the LA_Point class. The code list shall provide a complete list of all codes With a
name arnd description.

36 © ISO 2012 — Al rights reserved


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

+surveyor VersionedObject
«featureType»
* Party::LA_Pa
1. R Y VersionedObject
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Figure 12 — Content of Surveying and Representation Subpackage with associations to other (basic)

© 1SO 2012 — All rights reserved

classes

37


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

6.7 Associations between classes

In this subclause, three tables summarize all the relationships between the LADM
between classes, see Table 1; for generalizations between classes, see Table

between classes, see Table 3.

Table 1 — Associations between the LADM classes

classes: for associations
2; and for aggregations

Class 12 Class 22 Association name RoIIEen:a1me m:’clltt'; RoIIEengazme m:‘clltt;
AdministrativeSource | BAUnit unitSource source 0.* unit 0.*
Administrativepource | Party conveyancerSource | source 0.* conveyancer 1.
Administrativefource | RRR rrrSource source 1.* rrr 0..*
Administrativepource | RequiredRelationship | relationSource source 0.* required 0.*

-BAUnit RelationBaunit
BAUnit BAUnNit relationBaunit unit1 0..” unit2 0..*
BAUnit RRR baunitRrr unit 1 rrc 1.7
BoundaryFacs SpatialSource bfSource bf 0.* source 0.*
BoundaryFacs SpatialUnit minus bf 0.* su 0.*
BoundaryFacs SpatialUnit plus bf 0y% su 0.*
BoundaryFacgString SpatialSource bfsSource bfs 0.* source 0.*
BoundaryFacgString SpatialUnit minus bfs 0.* su 0.*
BoundaryFacgString SpatialUnit plus bfs 0..* su 0..*
Mortgage Right mortgageRight fortgage 0.* right 0.*
Party BAUnit baunitAsParty party 0.* unit 0.*
Party GroupParty members parties 2.7 group 0..1
Point BoundaryFace pointBf point 0,3..* bf 0.*
Point BoundaryFaceString pointBfs point 0,2..* bfs 0.*
RRR Party rreRarty rrr 0..* party 0..1
SpatialSource BAUnit baunitSource source 0.* unit 0.*
SpatialSource Party surveyorSource source 0..* surveyor 1.*
SpatialSource RequiredRé€lationship- | relationSource source 0.* required 0.*
SpatialUnit RelationshipSu
SpatialSource Point pointSource source 0.* point 1.*
SpatialUnit BAUNit suBaunit su 0.* baunit 0.*
SpatialUnit Level sulLevel su 0.* level 0.1
SpatialUnit Point referencePoint su 0.1 point 0..1
SpatialUnit SpatialSource suSource su 0.* source 0.*
SpatialUnit SpatialUnit relationSu su1 0.* su2 0.*
SpatialUnit SpatialUnit suHierarchy sui 0.* su2 0..1
SpatialUnit SpatialUnitGroup suSuGroup part 0.* whole 0.*
SpatialUnitGroup SpatialUnitGroup suGroupHierarchy element 0.* set 0.1

@  The LA prefix of class names has been omitted due to space reasons.
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Table 2 — Generalizations between the LADM classes

ISO 19152:2012(E)

Superclass? Subclass?
Restriction Mortgage
RRR Right
RRR Restriction
RRR Responsibility
Party GroupParty
Saurce AdministrativeSource
Source SpatialSource
SpatialUnit LegalSpaceBuildingUnit
SpatialUnit LegalSpaceUtilityNetwork
VersionedObject RRR
VersionedObject BAUnit
VersionedObject RequiredRelationshipBAURit
VersionedObject RequiredRelationshipSpatialUnit
VersionedObject SpatialUnit
VersionedObject SpatialUnitGroup
VersionedObject Level
VersionedObject BoundaryFace
VersionedObject BoundaryFaceString
VersionedObject Point
VersionedObject Party
VersionedObject PartyMember

a

reasons.

The LA prefix of class names has been omitted due to space

Table 3 — Aggregations between the LADM classes

Class 12 Class 2° R°|'Eenza1"‘e Multiplicity R°|'Eenzazme Multiplicity
Party GroupParty parties 2.* group o.*
SpatialUnit SpatialUnit element 0.1 set 0.*
SpatialUnitGroup SpatialunitGroup element (O Set .1
@  The LA prefix of class names has been omitted due to space reasons.
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Annex A
(normative)

Abstract test suite

A.1 Introduction

A1.1 The
Actual use

Annex specifies how to test whether a specific application schema is conformant with the LADM | in ter

package ang
against the ¢

A.1.2 This
be conforma

following vallies:

1) Con

2) Not

3) Not
The LADM ¢
specified. Th
level), and le
the conforma
the conforma
the conforms

Table A.1 gi
can be don

packages when two or more packages are tested. The mandatory and optional attributes are given i

class diagrar

A1.3 The
implementati
different way

1) Sho

bstract test suite is in conformance with ISO 19105. The LADM specifies a conceptual ScH
the LADM requires that an application schema, such as a country profile, be developed

level. Testing whether a specific data set is conformant, means checking the data set cg
prresponding conformant LADM application schema (package and level).

test suite specifies the requirements that the implementation under test’has to meet in org
ht to this International Standard. For each test the metadata conformity-element takes one
formant (conformant). The resource is fully conformant with the cited specification.
Conformant (notConformant). The resource does not conform to the cited specification.
evaluated (notEvaluated). Conformance has not beenvaluated.

onsists of three packages and one subpackage, and for each of them a conformance t
ree conformance levels are specified per (sub)package: level 1 (low level), level 2 (mg
vel 3 (high level). A package is level 1 compliant if the classes with level 1 indicators are pa
nce test. A package is level 2 compliant if the classes with levels 1 or 2 indicators are pal
nce test. A package is level 3 compliant if the classes with level 1, 2 or 3 indicators are pa

nce test.

es an overview per package-to check for LADM compliancy. Conformance tests on the L
e per package. Conformanee tests shall be done on interdependencies between appli

ns. The same holds for-associations (also in case of interdependencies).
test method in(this Annex is used in all test cases ‘to examine the application schema
pn under test/including class, attribute(s) and association definitions.” There are a numk

5 to document the positive results of the test method:

w inheritance structure between the LADM and the tested model (elements), or
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The test is documented per class in A.2 to A.4.

NOTE 1 In order to realize this conformance test explicitly and completely, knowledge and understanding is required of
both the LADM and any specific profile used. The profile should not include different structures or solutions where the
LADM has standard provisions.

NOTE 2 Conformance testing per right type, responsibility type or restriction type is possible. In the code lists for rights,
responsibilities or restrictions, specific (user defined) code list values can be added, indicating a partial responsibility or
restriction or a right, which is not homogeneous in time. This affects the complete spatial unit with regard to registration
(therefore in a sense homogeneous), but in reality only a part of the spatial unit. In addition, a text spatial unit can be
defined, describing the location of the part.
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Table A.1 — The LADM conformance requirements table

LADM package LADM class Ccl2 Dependencies
- VersionedObject 1
LA_Source 1 Oid, (as a minimum one of the specializations must be
implemented [LA_AdministrativeSource or
LA_SpatialSource]), LA_AvailabilityStatusType
Party Package Exist only if Administrative Package is implemented
LA_Party 1 VersionedObject, Oid, LA_PartyType
[A_GroupParty 7| Oid, LA_Party, LA_GroupParty Type
LA_PartyMember 2 VersionedObject, LA_Party, LA_GroupPafty
Admjnistrative Exist only if Party Package is implemented
PacKage
LA_RRR 1 VersionedObject, Oid, LA\Party, LA_BAUhit, LA_Right
(as a minimum, this specialization shall be]
implemented), LA_AdministrativeSource
LA_Right 1 LA_RRR, LA_RightType
LA_Restriction 2 LA_RRR, I¥A RestrictionType
LA_Responsibility 3 LA_RRR,EA_ResponsibilityType
LA_BAUnit 1 VersiohedObject, Oid, LA_RRR, LA_BAUitType
LA_Mortgage 2 FA_Restriction
LA_AdministrativeSource 1 LA_Source, LA_Party, LA_Administrative§ourceType,
LA_AvailabilityStatusType
LA_RequiredRelationshipBAUnit 3 VersionedObject, LA_BAUnit
Spafjal Unit
PacKage
LA_SpatialUnit 1 VersionedObject, Oid
LA_SpatialUnitGroup 2 VersionedObject, Oid, LA_SpatialUnit
LA_LegalSpaceBuildingUnit 3 LA_SpatialUnit
LA_LegalSpaceUtilityNetwork 3 LA_SpatialUnit
LA_Leyel 2 VersionedObject, Oid
LA¥RequiredRelationshipSpatialU 3 VersionedObject, LA_SpatialUnit
it
Surveying and
Representation
Subpackage
CA_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)

a8  Cl = Conformance level.
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A.2 Abstract test suite for conformance level 1 (low level)

A.2.1 General

This test suite tests the following requirement: the implementation of the package under test shall contain at
least one of the basic classes of the LADM. The implementation class shall conform to basic class. This
means that a LADM package is level 1 compliant if:

A.2.2 Test|case identifier: VersionedObject

Party Package: test A.2.4 is passed successfully;

Administrative Package: test A.2.3 and test A.2.5 are passed successfully (note in models where there is
a 1-to-1| association between LA Right and LA_BAUnit these may both be represented by the same
implemgntation class), and/or

Spatial Wnit Package: test A.2.6 is passed successfully.

a) Test Purpose: if VersionedObiject is implemented, to ensure that the implementation package unddr test
containg at least one class conformant with the definition of VersionedObject‘and which has all mandatory
attributep and association roles of VersionedObject.

NOTE Mandatory attributes or associations have occurrence (multiplicity) 1 o higher.

b) Test Me¢thod: examine the application schema of the implementation under test, including ¢lass,
attribute[s) and association definitions.

c) Referenge: level 1 requirement, see 6.2.1.

d) Test Type: Basic.

A.2.3 Test|case identifier: Administrative::LLA_BAUnit

a) Test Purpose: if LA BAUnit is implemented, to ensure that the implementation package undef test
containg at least one class conformant with the definition of LA_BAUnit and which has all mandatory
attributep and association roles of LA” BAUnit.

NOTE Mandatory attributes or associations have occurrence (multiplicity) 1 or higher.

b) Test Method: examiné. the application schema of the implementation under test, including ¢lass,
attribute[s) and asseciation definitions.

c) Referenge: level-»requirement, see 6.4.1.

d) Test Typei-Basic.

A.2.4 Test case identifier: Party::LA_Party

a)

b)

c)

d)

42

Test Purpose: if LA _Party is implemented, to ensure that the implementation package under test contains
at least one class conformant with the definition of LA_Party and has all mandatory attributes and
association roles of LA_Party.

Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

Reference: level 1 requirement, see 6.3.1.

Test Type: Basic.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

A2,

a)

b)

d)

A.2

a)

b)

c)

d)

A3

A3.

This

least|the basic class(es) and the more-common classes of the LADM. These classes of the L
additjon to the basic classes (level 1):~LA_AdministrativeSource, LA BoundaryFaceString, LA
LA_HartyMember, LA Point, LA, Restriction, LA SpatialSource, and LA_SpatialUnit(

implgmentation class shall conformirto basic/common class. This means that a LADM (sub)package is level 2

com

.6 Test case identifier: Spatial Unit::LA_SpatialUnit

ISO 191

5 Test case identifier: Administrative::LA_Right

Test Purpose: if LA_Right is implemented, to ensure that the implementation package under
at least one class conformant with the definition of class LA_Right and has all mandatory a
association roles of LA_Right.

Test Method: examine the application schema of the implementation under test, incl
attribute(s) and association definitions.

Reference: level 1 requirement, see 6.4.2 and 6.4.3.

Test Type: Basic.

Test Purpose: if LA_SpatialUnit is implemented, to ensure that the implementation” packag
¢ontains at least one class conformant with the definition of LA SpatialUnjt\and has 3§
attributes and association roles of LA_SpatialUnit.

[est Method: examine the application schema of the implementation” under test, inc
attribute(s) and association definitions.

Reference: level 1 requirement, see 6.5.1.

Test Type: Basic.

Abstract test suite for conformance level 2 (medium level)

1 General

fest suite tests the following requiremént: the implementation of the package under test sh

pliant if it is level 1 compliantand:

Party Package: test. A73.4 and test A.3.5 are passed successfully;
Administrative-Package: test A.3.2 and test A.3.7 are passed successfully ;
$patial Unit\Package: test A.3.9 is passed successfully;

— ASurveying and Representation subpackage: test A.3.3, test A.3.6 and test A.3.8

52:2012(E)

test contains
ttributes and

uding class,

e under test
Il mandatory

uding class,

all contain at
ADM are, in
| GroupParty,
broup.  The

are passed

successfully.

A.3.2 Test case identifier: Administrative::LA_AdministrativeSource

a)

b)

c)

d)

Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_AdminstrativeSource and which has all mandatory attributes and association roles of

LA_AdminstrativeSource.

Test Method: examine the application schema of the implementation under test, including class,

attribute(s) and association definitions.
Reference: level 2 requirement, see 6.2.2 t0 6.2.4.

Test Type: Basic.
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A.3.3 Test

case identifier: Surveying and Representation::LA_BoundaryFaceString

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_BoundaryFaceString and has all mandatory attributes and association roles of
LA_BoundaryFaceString.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

c) Referen

d) Test TygeBasic:

A.3.4 Test

a) Test Pu

the defirjition of LA_GroupParty and has all mandatory attributes and association roles-of LA_Groupf

b) Test Method: examine the application schema of the implementation under-test, including
attribute[s) and association definitions.

c) Referen

d) Test Type: Basic.

A.3.5 Test

a) Test Pu

the defjnition of LA PartyMember and has all.\nandatory attributes and association role
LA_PartyMember.

b) Test Method: examine the application schema of the implementation under test, including

attribute

c) Referen

d) Test Type: Basic.

A.3.6 Test

a) Test Pu

the defirjition of LA JPoint and which has all mandatory attributes and association roles of LA _Point.

ce: level 2 requirement, see 6.6.3.

case identifier: Party::LA_GroupParty

pose: to ensure that the implementation under test contains at least one class ‘conforman

Ce: level 2 requirement, see 6.3.2.

case identifier: Party::LA_PartyMember

pose: to ensure that the implementation under:test contains at least one class conforman

s) and association definitions.

Ce: level 2 requirement, see-6.3:3.

case identifier-Surveying and Representation::LA_Point

pose: to ensure that the implementation under test contains at least one class conforman

with
Party.

class,

with
s of

class,

with

b) Test MTthod: examine the application schema of the implementation under test, including ¢lass,

attribute[s)and association definitions.

c) Reference: level 2 requirement, see 6.6.1

d) Test Type: Basic.

A.3.7 Test

case identifier: Administrative::LA_Restriction

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_Restriction and has all mandatory attributes and association roles of LA_Restriction

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

44
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c) Reference: level 2 requirement, see 6.4.4.

d) Test Type: Basic.

A.3.8 Test case identifier: Surveying and Representation::LA_SpatialSource

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA SpatialSource and has all mandatory attributes and association roles of
LA_SpatialSource.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

c) [Reference: level 2 requirement, see 6.6.2.

d) Test Type: Basic.

A.3.9 Test case identifier: Spatial Unit::LA_SpatialUnitGroup
a) Test Purpose: to ensure that the implementation under test containg_at least one class conpfformant with
the definition of LA_SpatialUnitGroup and has all mandatory ‘attributes and associafion roles of
LA SpatialUnitGroup.

b) Test Method: examine the application schema of theximplementation under test, including class,
attribute(s) and association definitions.

c) [Reference: level 2 requirement, see 6.5.2.

d) Test Type: Basic.

A.4 |Abstract test suite for conformance level 3 (high level)

A.4.1 General

This fest suite tests the following requirement: the implementation of the package under test shdll contain the
basiq class(es) and all the\other class(es) of the LADM. These classes of the LADM are, in agldition to the
basig and common.\classes (level 1 and 2): LA BoundaryFace, LA_LegalSpacgBuildingUnit,
LA_LUegalSpaceUtilityNetwork, LA Mortgage, LA_RequiredRelationshipSpatialUnit, and LA_Responsibility.
The implementation.class shall conform to basic and common class. This means that a LADM (sub)package
is level 3 compliantif it is level 2 compliant and:

— Administrative Package: test A.4.5 and test A.4.7 are passed successfully;

$patial Unit Package: test A.4.3, test A.4.4 and test A.4.6 are passed successfully

— Spatial Representation subpackage: test A.4.2 is passed successfully

A.4.2 Test case identifier: Surveying and Representation::LA_BoundaryFace

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_BoundaryFace and has all mandatory attributes and association roles of
LA_BoundaryFace.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.
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c)

Reference: level 3 requirement, see 6.6.4.

d) Test Type: Basic.

A.4.3 Test case identifier: Spatial Unit::LA_LegalSpaceBuildingUnit

with
s of

class,

with

class,

with

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_LegalSpaceBuildingUnit and has all mandatory attributes and association roles of
LA_LegalSpaceBuildingUnit.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute[s) and association definitions.

c) Referenge: level 3 requirement, see 6.5.3.

d) Test Type: Basic.

A.4.4 Test|case identifier: Spatial Unit::LA_LegalSpaceUtilityNetwork

a) Test Pufpose: to ensure that the implementation under test contains at least one class conforman
the defjnition of LA LegalSpaceUtilityNetwork and has all attributes” and association role
LA_LegalSpaceUtilityNetwork.

b) Test Me¢thod: examine the application schema of the implementation under test, including
attribute[s) and association definitions.

c) Referenge: level 3 requirement, see 6.5.4.

d) Test Type: Basic.

A.4.5 Test|case identifier: Administrative::LA- Mortgage

a) Test Pufpose: to ensure that the implementation under test contains at least one class conforman
the defirfition of LA_Mortgage and has all mandatory attributes and association roles of LA _Mortgags.

b) Test Me¢thod: examine the application schema of the implementation under test, including
attribute[s) and association definitions.

c) Referenge: level 3 requirement, see 6.4.6.

d) Test Type: Basic.

A.4.6 Test|case:identifier: Spatial Unit::LA_RequiredRelationshipSpatialUnit

a) Test Putpose: to ensure that the implementation under test contains at least one class conforman
the definition of LA RequiredRelationshipSpatialUnit and has all mandatory attributes and association
roles of LA_RequiredRelationshipSpatialUnit.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

c) Reference: level 3 requirement, see 6.5.6.

d) Test Type: Basic.
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A.4.7 Test case identifier: Administrative::LA_Responsibility

a) Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA_Responsibility and has all attributes and roles of LA_Responsibility.

b) Test Method: examine the application schema of the implementation under test, including class,
attribute(s) and association definitions.

c) Reference: level 3 requirement, see 6.4.5.

d) Test Type: Basic.
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Annex B
(normative)

2D and 3D representations of spatial units

2D and 3D representations of spatial units use boundary face strings and boundary faces as key concepts
(see also Figure 12).

In many countries, a 2D representation is interpreted as a 3D prismatic volume, with no upper and Jower
bound. Using this interpretation, 2D and 3D representations can be unified:

a) For 2D |boundary representations, by boundary face strings using a GM_MultiCurve((linestring) for
storage.|Boundary face strings also imply a series of vertical virtual boundary faces, see Figures B.] and
B.2.

- I
\\! LA_BoundaryFacgString

Linestring\at
| /‘;’7 local ground
/’/,/ level
P | +—[Node =
[T ——vertical edge
TN

- R US—— N  — -0

Figure B.1 — Boundary face string concepts

—
[
<< =
LA_BoundaryFate$tring
left parcel ]
/
—
Givi_uur

\

Figure B.2 — Spatial units defined by boundary face strings
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b) For true 3D boundary representations, by boundary faces using a GM_Surface (that may be curved) for
storage. Boundary faces can also have non-vertical true 3D boundaries. This also allows for the
representation of a volume, like an inverted cone, where the top is wider than the bottom.

Liminal spatial units are on the threshold of 2D and 3D representations. These representations are a
combination of boundary face strings and vertical boundary faces. The vertical boundary faces shall dissolve
into boundary face strings (when common pairs of edges are removed). The boundary faces shall be
completely defined from an (undefined) upper bound to an (undefined) lower bound, see Figures B.3 and B.4.
This method is used for 2D spatial units which are adjacent to 3D spatial units, with a split in the shared
vertical boundary faces.

T
Simple | Liminal D 30 Liminal
2D 2D spatial spatil 2D
spatial spatial units dnit spatial
unit unit : unit
Liminal
2D
spatial
unit A

Figure B.3 — Top view of mixed 2D/3D representations

imil I W
2D Liminal 7

"7 3D Liminal
3D

|

Figure B.4 — Side view'showing the mixed use of boundary face strings and boundary faces to define
both bounded and unbounded 3D volumes

The |attribute=~dimension’ in class LA SpatialUnit indicates whether it refers to a 2D, liminal or 3D
representation of a spatial unit.
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Annex C
(informative)

Instance level cases

This Annex illustrates the flexibility and functionality of this International Standard, by showing its use in real
world cases. The content of this Annex is based on ISO 19109:2005, 1SO 19110:2005, 1SO 19126:2009 and
ISO 19131:2007. The examples are partly based on the terminology of STDM (Annex |) to illustrate the
context of STDM.

1) Longlease (Figure C.1).

Leagehold and ownership based on civil code for a particular country. A leasehalder (Joe) and an
owrler (Fruit Co).

2) Cusgtomary right (Figure C.2).

Spdtial units (Area 1:LA_Parcel, and Area 2:LA_Parcel), with a customany right (STDM_Relationjship)
from the Dong people.

3) Serying parcel — owned by neighbours (Figure C.3).

A serving parcel provides access to four parcels, and the’serving parcel is not public, but commonly
owr]ed by four neighbouring parcels (baunit as party).

4) Serying parcel — owned by a separate party (Figure-C.4).

A sérving parcel provides access to four parcels, and the serving parcel is not public, but owned by a
fifth|party. The four neighbouring parcels liave right-of-way.

5) Group party (Figure C.5).
A group party holds an ownership right on a parcel. The group party is composed out of three pdrties.
6) Apgrtment building (Figure-C.6).

A btilding contains/individual units (apartments), a shared unit with a common threshold (entrgnce),
and|a ground parcel”Each unit owner holds a share in the shared unit and the ground parcel.

7) 3D $patial unit(Figure C.7).

A 3D yolume spatial unit with one owner.

8) Timeshare ownership (Figure C.8).

A timeshare ownership for the month of February (owners during other months are not displayed).
9) Restriction (Figure C.9).

A restriction not to change a building because of its status as a monument.
10) Mortgage on ownership (Figure C.10).

Mortgage on ownership, bank included as party.
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11) Mortgage on usufruct ownership (Figure C.11).

Mortgage on usufruct ownership, money provider included as party.
12) Informal right — text spatial unit (Figure C.12).

Informal right by a party (natural person) on a text spatial unit.
13) Informal right — point spatial unit (Figure C.13).

Informal right by a group party on a point spatial unit.

14) Conflict (Figure C.14).

A conflicting claim on a spatial unit.

15) Utility network (Figure C.15).

A utility network with one owner and a mortgage (bank included as party).
16) Pastoralists (Figure C.16).

A group party (pastoralists) with an access right for a certain)period of time.
17) Basic property unit — Finland (Figure C.17).

A simple case of owning a basic property unit with-several spatial units.

18) Value (Figure C.18).

Value as a basis for taxation valid fer-five years (note that valuation and taxation arg outside the
scope of the LADM).

19) Milk right (Figure C.19).

A milk right to a spatial @nit.

20) Responsibility (Figure®C.20).

A responsibility to clean the ditches.

21) Right totuse (1) (Figure C.21).

Aight to use a road on somebody else’s property (1).

22 Right to use (Il) (Figure C.22).

A right to use a road on somebody else’s property (ll).
23) A restriction area (Figure C.23).

A restriction area (“it is not allowed to build within 200 metres of a fuel station”) with its own
geometry.

24) Spatial unit complex (1) (Figure C.24).

Spatial unit complex with one owner.

© 1SO 2012 — All rights reserved 51


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

52

25) Spatial unit complex (Il) (Figure C.25).

Spa

tial unit complex with building, from a single owner (Aurora).

26) Spatial unit complex (IIl) (Figure C.26).

Spa

tial unit complex of parcels with two owners.

27) Micro credit (Figure C.27).

28

29

30

31

32

33

34

35

36

)

)

)

)

)

)

)

~

~

Spa

tial unit with micro credit.

Tax
Tax
indi
catq

Buil

valuations — Spain (Figure C.28).

valuations on condominium rights in Spain. An owner of a building unit and related -commo
idual parts is subject to a total tax amount, computed from sub-areas undér, uniform
gories of use.

ding ownership (Figure C.29).

Ma

Ma
pro

Ma

catq
est3
exa
Bas

Nor
Lea

Bas

atial unit with one owner, with a building from a different owner.
iage and inheritance (l) — Spain (Figure C.30).

iage and inheritance relationships to property (simple)yin Spain. A married couple ow
erty with equal shares.

iage and inheritance (ll) — Spain (Figure C.31).

iage and inheritance relationships to property (complex) in Spain. After Peter has die

nish 'special real estate' form\of property. The Spanish Cadastre distinguishes between two
gories: urban real estaté and rural real estate. A third residual category exists for specia
tes, whose characteristics require different treatment, namely with regard to assessment
mple is focused on.amairport.

¢ property units.(I) — Norway (Figure C.33).

vegian categories of basic property units. Examples for Volume Unit, Landed Property
sed Land*Unit.

h and
fiscal

ns a

H, he
Their

basic
| real
The

and

c-property units (Il) — Norway (Figure C.34).

Norwegian categories of basic property units. Examples for a Co-Ownership Unit and a Section Unit.

Individual and joint property — Spain (Figure C.35).

Individual and joint property rights in Spain. ‘Corona’ is the building name.

Gra

zing rights of pastoralists — Kenya (Figure C.36).

Grazing rights of pastoralists in Kenya. A pastoralist group in Kenya has two different kinds of rights:
1. a right to migration corridors (these can pass through farmers land), and 2. a right to access
grazing areas for a longer period of time.
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37) Customary rights — Ghana (Figure C.37).
Customary rights in Ghana. The Ghana customary rights are based on an hierarchy of parties (King,
Paramount Chief, Village Chief, Family Head, and Household Head), RRRs and BA/Spatial Units
(Kingdom, Region, Village, Family SU, and Household SU).

38) Subdivision (Figure C.38).

An accepted subdivision, resulting in parcel A and parcel B. Notary A prepared an ownership
transaction, described in the transaction deed, which has been accepted by the LA organization.

oO\—R H <l ITH £ ol H A = 20N
yI)ouymgana-senmgora Spattar antt(r1gure-C-o97:

Buying and selling of a spatial unit. Notary A prepared an ownership transaction;\described in the
transaction deed, which has been accepted by the LA organization.

Joe :LA_Party Fruit Co. :LA_Party
type = naturalPerson type = nonNaturalPerson
LonglLease :LA_Right Ownership :LA_Right D>
_ timeSpec should be
type = lease - :
ype = type = ownership interpreted as a
share = 1/1 share = 1/1 tright
e | share=1/11 ., N~ | ______| ermanent ri
timeSpec = 25 years timeSpec = <Null> P 9

Parcel_Joe :LA_SpatialUnit
R d_Joe :LA: BAUnit
ecord_Joe :LA} ni sulD = 100
timeSpec isfrom the U|D=1_00 . area = 1234
date of registry name, ~Joe's Farm dimension = 2D
Figure C.1 — Longlease
The Dong Peoplé : CustomaryOw nership : Territory :LA_BAUnit

LA_GroupRarty STDM_Relationship

type = customaryType

Area1 :LA_Parcel Area2 :LA Pargel

CustomaryLand :LA_Level

structure = unstructured
type = customary

Figure C.2 — Customary right
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Parcel1_Title :LA_BAUnit

Parcel2_Title :LA_BAUnit Parcel3_Title :LA_BAUnit

ulD =1010000121

ulD =1010000122 ulD =1010000123

Parcel4_Title :LA_BAUnit

ulD =1010000124

ParcellasParty :LA_Party

Parcel2asParty :LA_Party Parcel3asParty :LA_Party

type = baunit

type = baunit

type = baunit

name = Ricks Orchard

Parceld4asParty :LA_Party

type = baunit

ServedPalrcels :LA_GroupParty

Ownership :LA_Right

type = commonOwnership

ServingParcel (kA BAUnit

type =|baunitGroup share = 1 /1 ulD = 1010000120
grouplp = 1024 timeSpec = <Null> name = Gaia Grazing Grounds
A serving parcel (instance of LA_BAUnit) . .
hasno direct natural or non-natural Shared :LA_SpatialUnit
ownerbutinstead ownership isdefined sulD = 1510
via associations from the served parcels area = 14000
(1 to 4 in the diagram) through the dimension = 2D
common ownership right. label = common access
Figure C.3 — Serving parcel - @wned by neighbours
Parcel1_Unit|:LA_BAUnit Parcel2_Unit :LA_BAUnit Parcel3_Unit :LA_BAUnit Parcel4_Unit :LA_BAUjit
ulD =101p000121 ulD =1010000122

name = "Davis Fatm"

ulD =1010000123

ulD =1010000124

name = Ricks Orchard

ParcellasParty :LA_Party

Parcel2asParty :LA_Party

Parcel3asParty :LA_Party Parcel4asParty :LA_Party
type = baynit type =baunit type = baunit type = baunit
ServedParcels :LA_GroupParty
type = baunitGroup
i grouplD = 1024
Amalig :LACParty
type = najturalPerson
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AccessParcel :LA_Right

RealProperty :LA_Right

type = rightOfWay

type = ownership
share = 1/1

share = 1/1

ServingParcel :LA_BAUnit

ulD =1010000120

Shared :LA_SpatialUnit

sulD = 1510
area = 14000

name = Gaia Grazing Grounds

dimension = 2D

Figure C.4 — Serving parcel — owned by a separate party
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John :LA_Party GroupOwnership :LA_Right SmithsOven :LA_BAUnit
type = naturalPerson type = ownership
Mary :LA_Party |

type = naturalPerson — SmithsOvenUsers :LA_GroupParty

SmithsPlace :LA_SpatialUnit

sulD =102
area = 1000
| address=1, Memory Lane

Joe—LA-PRarty
g — Ty

type = naturalPerson

Figure C.5 — Group party

CommonParts :LA_Right FiveStar_GroundParcel: FiveStar_C¢mmons :
LA_BAUnit LA_LegalSpacgBuildingUnit

Thigdiagram evolves from the point of
view of a given apartment owner, Frank.
T

share = 1/100
type = apartment — — buildingUnitID|F 104
type = shared

IndividualUnit :LA_BAUnit

AptOwner :LA_Right
Frank :LA_Party type = apartment FiveStar_GrounflParcel :
LA_SpatialPnit

share = 1/1
FiveStar_2A:
LA_LegalSpaceBuildingUnit % <>
buildingUnitiD = 110
type = individual WhoIeB!iIding:
LA_LegalSpadeBuildingUnit

sulD =100

Figure C.6 — Apartment building

Jide :LA_Party JudesParcel :LA_Right JudesParcel :LA_BAUnit JudesParcel : | [ Face5 :LA BoundaryFace
I I LA_SpatialUnit -
type| = naturatPerson type = ownership A opatia’nt bfID = 108f
dimension = 3D geometry § GM_Surface
Face4 :LA_BoundaryFace Face3 :LA_BoundaryFace
eometry = GM Surface geometry = GM_Surface
gfID _ 10y86 - bflD = 1085 Face2 :LA_BoundaryFace Face1 :LA_BoundaryFace
geometry = GM_Surface geometry = GM_Surface
bfiD = 1083 bfiD = 1082

Figure C.7 — 3D spatial unit
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Charles :LA_Party

type = naturalPerson

Timeshare :LA_Right GaialLodge :LA_BAUnit
type = ownership —1 name = Gaia Lodge
share = 1/1 ulD = 12345

timeSpec = February

Figure C.8 — Timeshare ownership

LA_LegalSpaceBuildingUnit

buildingUnitID = 129
type = individual

TheState|:LA_Party

type = nonNaturalPerson
role = statefdministration

Monument :LA_Restriction

type = monument

Protected :LA_LegalSpacéBuildingYnit

Gaia Social Centre :
LA_BAUnit

Tarja :LA_|Party

type = naturglPerson [

56

Gaia Social Centre :LA_Right

dimension = 3D
buildingUnitID < 140
type = individual
volume = {300, m3}

type = ownership

Figure C.9 — Restriction

type = naturalPerson

Rick :LA_Party Parcel4Ownership : Parcel4_Title :LA_BAUnit

LA_Right

name = Ricks Orchard
share = 1/1 ulD =101000124

type = ownership

GaiaFarmCredit :LA_Party Case10 :LA_Mortgage
type = nonNaturalPerson amount = {90000, euro}
r¢le = moneyProvider interestRate = 4.51

ranking = 1
type = linear

Figure C.10 — Mortgage on ownership
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Rick :LA_Party

Parcel1Ownership :LA_Right

type = naturalPerson
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Parcel1_Unit :LA_BAUnit

type = ownership

Alice :LA_Party

ulD =101000121

type = naturalPerson

Usufruct :LA_Right

type = usufruct

onUsufruct :LA_Mortgage

Bill :LA_Party

ranking = 1
interestRate = 5.1

type = naturalPerson
role = moneyProvider

amount = {75000, euro}
type = linear

Figure C.11 — Mortgage on usufruct ownership

type = naturalPerson

John :LA_Party

Slum :STDM_Relationship

type = informalOccupation

SlumLevel :LA_L4

vel

structure = text

Figure C.12 — Informal right — text spatial unit

TheDingPeople :LA Party

SlumUnit :LA_BAUnit

SlumLocation :LA

DinglLocation :LA Parcel

dimension = 0D
referencePoint = (826700,129832)

| Parcel

label = plot-10

Informal :LA Level

structure = point

customGroup“STDM Relationship
type = cuStomaryType

customUnit :LA BAUnit

Figure C.13 — Informal right — point spatial unit

© 1SO 2012 — All rights reserved
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GroupRanch1 :LA_Party

Grazing1 :STDM_Relationship

type = customaryType

QuarrelingParties :
LA_GroupParty

GrazingConflict :
STDM_Relationship

type = conflict

Unit1 :LA_BAUnit

ConflictUnit :LA_BAUnit

GroupRanch2 :LA_Party

Grazing2 :STDM_Relationship

type = customaryType

Unit2 :LA_BAUnit

Area1 :LA_Parcel

Overlap :
LA_Parcel

Area2 :LA_Parcel

This spatial unit refers to the
area with overlapping claims

PolygonParcel :LA_Level

structure = polygon

Figure C.14 — Conflict

GaiaFarmCredit :LA_Party

type = nonNaturalPerson
role = moneyProvider

CableTVNet :LA_Party:

type = nonNaturaTPewson

Case15 :LAv.Mortgage

ranking = 1

intérestRate = 5.0
amount = {250000, dollar}
type = linear

networkOwnership :

CableTVNet_Gaia :

LA_LegalSpaceUtilityNetw ork

label = "CableTVNet_Gaia SubNet"

sulD = 145

dimension = 3D

type = telecommunication
status = inUse
surfaceRelation = below

LA_Right

Figure C.15 — Utility network

CableTVNET_Gaia :LA_BAUnit

name = gaiaSubnet

type = ownership
share = 1/1
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Tribe :
LA_Party

Access :LA_Restriction

type = servitude

timeSpec = {beginDrySeason, endDrySeason}

Jack :
LA_Party

Property :LA_Right

ISO 19152:2012(E)

PolygonParcel :LA_Level

structure = polygon

type = ownership

Unit :LA_BAUnit

JacksPlot :LA_SpatialUnit

Figure C.16 — Pastoralists

FarmerPekka :

:LA_Right

LA Party type = ownership

BPU :LA_BAUnit Part3 :
uID = 10013 I“A_SpatialUnit
sulD = 11
Part1 : Part2 : Part4 :
LA_SpatialUnit LA \SpatialUnit LA_SpatialUnit
sulD =10 sulD = 12 sulD = 15

Figure C.17 — Basic property unit — Finland

Davis :LA_Party

Parcel20wnership :LA_Right

shape-=1/1

typess‘ownership

Parcel2_Title :LA_BAUnit

ulD =101000122
name = "Davis Farm"

Parcel2Value :ExtValuation

value = {37000, 42000, 45000}

valueDaté = {03-03-1998, 21-02-2003, 09-01-2008}

Parcel2Tax :ExtTaxation

amount =300
taxDate = 01-01-2009

To each value, a valueDate should correspond in the order of the list. The tax amountisonly

computed forthe last valuation date.

Figure C.18 — Value

Tirza :LA_Party Milk :LA_Restriction MilkPasture :
type = milkRight LA SpatialUnit
Stanislaus : Property :LA_Right UnitX :LA_BAUnit
LA Party type = ownership

Figure C.19 — Milk right
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Rick :LA_Party

type = naturalPerson

Parcel1Ownership :LA_Right

Parcel1_Unit :LA_BAUnit

type = ownership

ulb =101000121

CleanDitches :LA_Responsibility

type = waterwayMaintenance

Figure C.20 — Responsibility

NeighborParcelOwner :LA Party

AccessEasement :LA Restriction

type = servitude
share = 1/1

PassageWay :LA BAUnit

D

A spatial (topologic)
relationship should be
verified between the
passageway and the
underlying spatial unitj
Parcel 3. If
implementing using
Simple Featuresand
1IS019125-2, the
operation ST_Within
can be used to check
the relationship
between the two

Louise :LA Party

type = naturalPerson

Parcel30Ownership :LA Right

share = 1/1
type = ownership

Parcel8_Unit :LA_BAUnit

geometries. rol®’="101000123"

]

|

|

1

1
PassageWay : EasementsLevel : : Rarcel3 : MainLevel :
LA SpatialUnit LA Level : LA “SpatialUnit LA Level
sulD = "126" : sulD ="123"
area = 35 :
dimension = 2D |

1

1

1

LA"RequiredRelationshipSpatialUnit

PassageWayOverlapsParcel3 :

relationship = ST_Within

Figure C.21 — Right to use (I)
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NeighborMary :LA_Party Frank :LA_Party

type = naturalPerson

| [ 1]

AccessEasementPart : Parcel4Ownership : CleanDitchParcel4 :
LA_Restriction LA_Right LA_Responsibility
type = servitude share = 1/1 > shareCheck = false
share = 1/1 type = ownership As explicit type = waterwayMaintenance
part-of-parcel
(spatial unit)
construction
i . Parcel4 Unit:LA BAUnit need for CleanDitchUnit4 :LAl_BAUnit
PassageWayNel.ghbor. = - additional
LA_BAUnit rolD = "101000125" spatial
(topologic)
=T relationship
_________ test. L
SubParcel4A : Parceld: |~ ")~y  SubParceldi :
LA_SpatialUnit LA_SpatialUnit LA_SpatialUpit
- _
sulD = 125-A sulD = 125 < sulD = 125-B
area = 35 area = 345 area =70
dimension = 2D dimension = 2D dimension = 4D

Figure C.22 — Rightto\use (ll)

TheState :LA_Party

>

type = nonNaturalPers

The spatial unit representing the "noBuilding" restriction, (su¥D = 151) should be derived role = stateAdministratlon

froh the Fuel Station spatial unit (sulD = 150) throughra spatial buffer operation. When
implementing, using Simple Featuresand ISO1942§%2 the operation ST_Buffer(200,
meftres) can generate the required geometry.
T

noBuilding :LA_Restriction

T
1 1
1 1
BuildingUnitLayer : : FuelStation : : RestrictionLayer : share = 1/1

LA_Level : —LA_BAUnit : LA Level type = administraftiveServitude
| |
1 [
I 1
1 1

GaiaFuelStation : noBuildingBuffer : noBuildingRestriction :LA_BAUnit
ildi i LA_SpatialUnit
LA_LegdlSpaceBuildingUnit =Aopatia™nt name = "Gaia Fuel Station Proftection Area"
sulD = 150 sulD = 151 ulD =1510000151

Figure C.23 — A restriction area
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Charles :LA_Party

type = naturalPerson

ParcelComplexOw nership :LA_Right

type = ownership
share = 1/1

ComplexParcelTitle :LA_BAUnit

name = "Charles Plantations"
ulD =101000153

ParcelB : ParcelA :
A numberofnon-adjoining parcelsunder the LA_SpatialUnit LA_SpatialUnit
same ownership, which are on the same basic -
administrative unit, can relate to just one baunit label = 0272 label = 0252
in some jurisdictions sulD = 272 sulD =250
dimension=2D dimension = 2D
area = 15000 area = 10000

Main :LA_Leyvel

name = primaryParcels

structure #topological
type =¢@rimaryRight

registexType = all

Figure C.24 — Spatial unit complex (l)

ParcelComplgxOw nership :

LA [tight
type = ownfrship

share = 1/1

BuildingUnitLev ¢l :
LA Level

Aurora :LA Party

type = natdralPerson

ParcelComplex : AurorasVilla :
LA BAUnit LA LegalSpaceBuildingUnit
Parcel2 :
LA SpatialUnit Parcel1 :LA_SpatialUnit
sulb =156 sulD = 155
name = "Aurora's Preserve"
ParcellLevel :
LA Level

BuildingInParcel :
LA RequiredRelationshipSpatiajUnit

relationship <> ST _Inside

62

ParcelsDisjoint :
LA RequiredRelationshipSpatialUnit

relationship = ST_Disjoint

Note: Parcels 1 and 2 on the complex are disjoint; the
building should be inside Parcel2.
Thiscan be verified by first projecting the building outline
onto the parcelslevel.

Figure C.25 — Spatial unit complex (ll)
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Antony :LA_Party

:LA_GroupParty

name = vof

Markus :LA_Party

ISO 19152:2012(E)

LA_SpatialUnit

Vof :LA_Right ComplexVof :
_ ) LA_BAUnit
type = ownership _—
Vof3 : Vof2 : Vof1 :

LA_SpatialUnit

LA_SpatialUnit

Figure C.26 — Spatial unit complex (lll)

FarmersCooperation :
LA_Party

InformalMicro :
STDM_

Relationship

type = informal

LA_BAUnit

FarmParcel :

LA_Parcel

MicroCreditCollateral :
LA_Parcel

Figure C.27 — Micro credit

In t
use
into
one

LotA_B1Valuation :

AptOwner2 :LA_Right

is case, there ismore than one fiscal
and the spatial unitisdecomposed
fiscal use spatial units, such asthe
presented here.

ExtValuation

value = 10000
valueDate = 1-10-2009
valueType = market

type = ownership
share = 1/ 1

Manuel :LA_Party

type = naturalPerson

Lot

A_1AValuation :ExtValuation

< <

<

ManuelApt_Title :LA_BAUnit

lue = 50000
lueDate = 1-10-2009
lueType = market

name = LasPalmasLotA, 1A
ulD = 192125009550

PkgOwner :LA_Right

CommgnParts2 :

type = ownership
share =1 /1

LA |Right
type = pwnership
share 42 /30

LasPalmasLotA :

ManuelPkg_Title :LA_BAUnit

LA_BAUnit

spati

process or perform transaction
requestson e.g. fiscal use spatial
units.

Currdntly, the valudtion) class, as name = LasPalmasLot A, B1

well ps street and.building ulD = 192125009546

addrgsses, and-land use, are all

cons|deredias External Registers to

which LADM “has external links. T his _ LotA_1A_Habitation : LotA B1: LasPalmas)otA_Threshold :
meafs that during implementation, || LOtA_1A Services : LA_SpatialUnit LA_LegalSpaceBuildingUnit LA $patialUnit
interfaces should be developed, LA Spanarumr label = 009550 2 type = individual

such asto provide connection to (in label = 009550_1 sulD = 1009550’2 area = 20

this case) valuation registers, sulD = 10095501 volume = 210 volume = 45 LasPalmasLotA_Commons :
supplying them data from basic dimension = 3D area = 75 sulD = 9546 LA_SpatialUnit
administrative units and related area = 25 dimension = 3D label = 009546

al units, in order to validate,

©1S0

Figure C.28 — Tax valuations — Spain
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Louise :LA_Party BuildingRight :LA_Right | | LouiseCottage: | | LouiseCottage :
type = naturalPerson type = ownership LA_BAUnit LA_LegalSpaceBuildingUnit
John :LA_Party JohnParcelOwnership ;| JohnParcel : JohnParcel :LA_SpatialUnit
type = naturalPerson LA_Right ] LA_BAUnit
type = ownership

AN
A spatial topology relationship should be verified W
between the building and the underlying spatial |~~~ ~~1 LA_RequiredRelationshipSpatialUnit
unit, e.g. through a spatial profile. relationship = ST_Within

Figure C.29 — Building ownership

Mafy :LA_Party JointOwner2 :LA_Right Peter&Mary_Title :LA_BAUnit
type|= naturalPerson type = ownership name = Finca Santa Trinidad
share =1/2 ulD = 19124000034
Pleter :LA_Party JointOwner1 :LA_Right
type|= naturalPerson type = ownership
share = 1/2 Peter&Mary_Parcel :
LA_SpatialUnit
label = 008723

For this fase, a simple example of joint ownership over a.simple rural parcel is sulD = 8723
consideffed. The model could alsorepresent property ovéra condominium area = 25000
flat, butfthat would be a more complex example. dimension = 2D

Figure C.30—Marriage and inheritance (l) — Spain
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Mary :LA_Party

pe = naturalPerson

Sasha :LA_Party

type = naturalPerson

Mary'sUsufruct :
LA_Right

JointOwner3 :LA_Right

Teun :LA_Party

type = naturalPerson

type = usufruct
share =1 /1

type = ownership
share =1/6

JointOwner4 :LA_Right

type = ownership
share =1/6

ISO 19152:2012(E)

type = natura

Inge :LA_Party

IPerson

JointOwner5

:LA_Right

share =1/6

type = ownership

- Peter&Najy_Parcel :
JointOwner2 : PeterHeirs&Mary_Title :LA_BAUnit LA_'SpatialUnit
LA_Right ~ -~ 1
- name = Finca Santa Trinidad label= 008723
type = ownership ulD = 192124000034 sulb’ = 872B
qare = 1/2 area = 250000
dimension|= 2D
Thefe is now a total of four joint owners for the property, Mary and her three children. The usufrict)shall be considered g derived type
(a personal right). The constraint for the sum of shares being one has to be checked separately)for any given type of right; in this
example 'ownership' and 'usufruct'. The baunit, being parcel based, retains the same ulD but'it is updated with the new gituation
congerning rights (as compared to Part 1- Case 30). The spatial unit stays the same, beCause there are no geometric dhanges
invojved.

This case extends the generic

L ADM, considering one of the
mechanisms available for individual
Country models, namely adding
heir specific type categories into
code values and enumerations. In
his case, the registerType receives
b new "ES_special" type.

Furthermore, the LA_BAUnit
nstance relates to a number of
Histinct parcels, which,ean be

b patially disjoint{ Atthough such
pbarcels are disjgint, they belong to
he full partition of (2D) space, that
Lould,berverified topologically.

RegionalGovernment:LA Party

type = nonNaturalPerson

PublicOw nership :
LA _Right
type = ownership

share =1 /1

Figure C.31 — Marriage and inheritance (ll) — Spain

MeteoCenter :
LA SpatialUnit
label = 010032
sulD = 10032
area = 5000
dimension = 2D

IntlAirport Title :LA BAUnit

LA SpatialUnit

name = International Airport

ulD = 19124001003

label = 010031
sulD = 10031

area = 1000000
dimension = 2D

AirportGrounds : [ |

SpecialRealEstate

LA Level

registerType = ES|
structure = polygo
type = primaryRig

| special
L
ht

©1S0
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Figure C.32 — Real estate — Spain
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Each of the five specializations (together with Case C34 - Part 2) of the Norwegian Basic Property Unit is shown through a specific

instance connected to an LADM basic administrative unit. Associations to rights are shown whenever relevant, but parties are not
shown in these diagrams.

NO_VolumeUnit :LA_BAUnit

name = Thor Cottage
ulD =10002560001

Thor'sCottage :

NO_LandedPropertyUnit :

LA_BAUnit

name = Peer Farm
ulD =10002560031

LA_LegalSpaceBuildingUnit

compINim = 8A
dimensipn = 3D

label = 234V
sulD = 101234
area = 400

volume | 1200

or fish farn|s at sea.

Other examples are referred to this
category, lfke 3D property (volumes)

PeerPlantation :
LA_SpatialUnit

label = 31L
sulD = 31
area = 35000

dimension = 2D

PeerForest :
LA_SpatialUnit

label = 32C
sulD = 31
area©800000
dimension = 2D

All Landed Property belonging'te the same owner
(with the same type of rightS).within anadministrative
division is recorded into.a single baunit. The spatial
units can be spatially disjoint.

Detachment :
LA_BoundaryFaceString

NO_Lease :LA_Right

type,= Lien Right

MainParcel :
LA_BoundaryFaceString
fsiD = [1001

geomgtry = GM_Curve

fsID = 1002
geometry = GM_Curve

share =1 /1

timeSpec = "30 yearsfrom 1-10-2008"

Leased Lgnd
Unit Exanyple

BrigitPreserve :

LA_SpatialUnit

label = 568
sulD = 80056
area = 600000
dimension = 2D

NO_LeasedLandUnit :LA_BAUnit

name = Brigit Preserve

ulDy= 10002560056

NO_Ownership :LA_Righ

type = ownership
share =1 /1

Figure-C.33 — Basic property units (I) - Norway
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NorgeTimber :
LA_SpatialUnit

label = 23C
sulD =700023
area = 50000
dimension = 2D

NO_CoOwnership :LA_BAUnit

name = Norge Timber Co.
ulD =10002560023

NO_CoOwner1 :
LA_Right

type = ownership
share =1/2

(‘n-ﬂwnnrehip Unit Exam pln

NO_CoOwner2 :
LA_Right

type = ownership
share =1/2

Section4/16/0/1Threshold :

LA_SpatialUnit

Section Unit Example

NO_CoOwjner3 :
LA_Right

type = owrlership

Section4/16/0/1Flat :

LA_LegalSpaceBuildingUnit

NO_SectionUnit :LA_BAUnit

name = Lillehamer Goempound
ulD = 10006780123

share =1 /|2

Section4/16/0/2Flat :

LA_LegalSpaceBuildingUnit

BuildingOn4/16/0 :
LA_LegalSpaceBuildingUnit

NO_CoOwlner4 :
LA_Right

type = owrlership

share =1 /|2
o . AN
Due to the large number of objects in the Section type of
Cadastral Unit, the spatial component values are not showi in this

diagram. The buildings and the building units are intended tp be
represented in 3D, thus in a separate layer from the Threshpld

Spatial Unit, which represent small parcels around the buil
These would be represented in 2D. The set of spatial units
related specializations), representing the total, are under Co-
Ownership, and the building is spread over two different seftions.

ings.
and

Figure C.34 — Basic property units (ll) - Norway

LandOfBuilding :LA| SpatialUnit

role = citizen

© 1SO 2012 — All rights reserved

JointRight :LA_Right JointSpaceCorona : [ |
. , ] LA_BAUnit
| t{pe —_jcillrltf)wnersmp ——  ComplexBuildingCorona :
Wary ‘CA_Party - LA_LegalSpaceBuildingUnit

partylD = 123487 ] ]

L MaryRight :LA_Right MaryRecordedRight : ] ) _
type = naturalPerson type = ownership LA_BAUnit — MaryUnit :LA_SpatialUnit

share = 1/1

Figure C.35 — Individual and joint property — Spain
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«featureType»
MemberMonica :LA_Party

«featureType»

MemberSalomon :LA_Party

name = Monica

type = na

turalPerson

name = Salomon
type = naturalPerson

«featureType»
PastoralistGroupKenya :

LA_GroupParty

«featureType»
FarmerChrit :LA_Party

name = Chrit
type = naturalPerson

«featureType»
ChritOwner :LA_Right

type = ownership

type = group
«featureType» «featureType» |
Grazing :LA_Right UseCorridor :LA_Right «featureType»
type = grazing t migrate FarmAdmin :
= ype = T A BAUNit
timeSpec = drySeason timeSpec = betweenSeasons LA_BAUnit
ulb =777

«featureType» «featureType» featureType /

GrazingAdmin : CorridorAdmin : ¢ FarmPar}/t?l :» «;Z?#‘J;,Ta{fze i)
LA_BAUnit LA_BAUnit LA_SpatialUnit LA_SpatialUnit
ulD = 101 uiD = 203 area = 6000 drea = 3000

«featureType» «featureType» «feature T ype»

GrazingArea : Corridor : CorridorCrossPart1 :

LA_SpatialUnit LA_SpatialUnit LA_RequiredRelationshipSpatialUnit
area = 12000 area = 2000 relationshiphav8 T _Cross

Figure C.36 — Grazing rights of pastoralists — Kenya
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«featureType»
«featureType» «featureType» KingdomBAU : «featureType»
King :LA_Party KingsRight :LA_Right LA_BAUnit Ghana :LA_SpatialUnit
plD =1 type = landDecisions ulD =1 area = 238500000000
«featureType» «featureType» Q
ParamountChief : «featureType» RegionBAU : «featureType»
LA_Party ParamountsRight :LA_Right LA_BAUnit = Ashanti :LA_SpatialUnit
pID =123 type = paramLandDecisions ulD = 34 area = 24389000000
«featureType» «featureType» I
VillageChief : «featureType» VillageBAU : «featine Tpe»
LA_Party VillageRight :LA_Right LA_BAUnit Kwabre, :hA_SpatialUnit
plD =999888 type = allocateResidentialLand ulD = 256576 area = 700000000
«featureType» «featureType» «featureType»
FamilyFather : «featureType» FamiliyBAU : FamilyNkrumphSU :
LA_Party FamilyRight :LA_Right LA_BAUnit LA_SpatialUnit
plD = 56432787 type = allocateFarmLand ulD = 8765075 area = 3000p0
«featureType» «featureType»
«featureType» «featureType» FamilyBAU : HouseholdJohnSU :
HouseholdLeader : Usefruct :LA_Right LA_BAUnit LA_SpatiallJnit
LA_Party [
—_— type = usefruct ulD = 54625322 area = 2500

Figure C.37 — Customary rights — Ghana

notary A :LA_Party Mary :LA_Party Peter :LA_Party

role = seller

Doc34567 :LA_SpatialSource

role = conyeyor role = buyer

type = fieldScetch
acceptance = 01 Feb 2010

monumentation = marker

second point :LA_Point

first point :LA_Point

monumentation = marker

parcel before

transaction :

february 2010 boundary :
LA_BoundaryFaceString

parcel after
transaction :

LA_SpatialUnit

sulD = 1234

bfsID = 234

LA_SpatialUnit
sulD = 6789

© 1SO 2012 — All rights reserved

Figure C.38 — Subdivision
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Mary :LA_Party

role = seller

old ownership :
LA_Right

notary A :LA_Party

role = conveyor

tranasaction deed :
LA_AdministrativeSource

Peter :LA_Party

role = buyer

new ownership :

acceptance = 11 May 2011

LA_Right

Figure C.39 — Buying and selling of a spatial unit

farm :LA_BAUnit

LA_SpatialUnit

parcel :
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Annex D
(informative)

Country profiles

In this Annex eight country profiles of the LADM are mentioned:

1)

Portugal (Figures D.1 and D.2).

ISO 19152:2012(E)

2)

Queensland, Australia (Figure D.3).
Indonesia (Figure D.4).

Japan (Figure D.5).

Hungary (Figure D.6).

The Netherlands (Figure D.7).
Russian Federation (Figure D.8).

Republic of Korea (Figure D.9).
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VersionedObject
«featureTypen
Party::LA_Party

0

VersionedObject
«featureType»
Administrative::LA_RRR

+ extPID: Oid [0..1]

+ name: CharacterString [0..1]
+ plD: Oid

+ role: LA_PartyRoleType [0..%]
+ type: LA_partyType

VersionedObject
«featureType»
Administrative::LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

+ description: CharacterString [0..1]
+ riD: Oid

+ share: Rational [0..1]

+ shareCheck: Boolean [0..1]

+ timeSpec: 1S08601_Type [0..1]

+ name: CharacterString [0..1]
+ type: LA_BAUnitType
+ ulD: Oid

+ area: LA_AreaValue [0.."]

+ dimension: LA_DimensionType [0..1]
+ extAddressID: Oid [0..]

+ label: CharacterString [0..1]
referencePoint: GM_Point [0..1]
sulD: Oid

volume: LA_VolumeValue [0..%]

surfaceRelation: LA_SurfaceRelationType [0..1]

areaClosed() : Boolean
computeArea() : Area
computeVolume() : Volume
createArea() - GM_MultiSurface

LADM Basif Classes |

A
|
|
|
|
]
|
|
|

createVolume() : GM_MultiSolid

R e B

volumeClosed() : Boolean
N

N
|

AN

Packages insefted at a
higher level in this diagram
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|

Legal Profiles

LADM_PT_LegalAdministrative |

PT_AdminServitudeType
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+ Topological_Bound

<

|
|
|
|
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|
|
|
|

| +
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= i = + PersonalResponsibility_A !
the§e package to define E] + PT_CommonParts Responsibilities = i h A P 'b‘I'tLE WithHoles not separate option !
their own speciplized =l + PT_CoOwners Responsability = ersonairesponsipility | — - H
packages. The 5 + PT_CoProperty + PublicResponsibility + SurfacewHoles_FaceString \
Dependency trgces the ' PT:EnvironmemConservation % + RealPropertyResponsibility_E E SurfacewH9IesfSpatiaIUnit '
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model elementp, LADM = - PT_InformationDuty El + AdministrativeServitude 1 + PolyOuterBoundary H
pack;glgs :nd li)untry E] + PT_JointProperty % + Appurtenance E1 + PolywHole i
specialized pagkages. = 5 + Co-Prope
P P 9 =l + PT_Property = perty . (from Annex E. Spatial Profiles) !
5l + PT_PublicTaxes =l + CommonRpg i
[E] + PT_ServientResponsibilities - > % + CommonRight_ E The Topological Spatial B
=l + PT_ServingParcel =l + CommonQrhership Profil z fi 9 P
- = rofile defines a
— . = Condorinium
- El + PT_TypeOiPSenvitudes S i .
Currently, the Qverview AN ; + PT UseFees B + FormsOfProperty EldlmenSI!Ianal (ZDLPI nar
package contains this = . =l #\Encumbrance amt,'o,n' .more thanjone
; ' 5| + PT_CommonParts = specialization of
diagram and al$o is a = " =1\ Joint-Property ) L
' =l + PT_Expropriation LA_SpatialUnit is nedded
container for other = . PT Mot B + LatentRight A =°F ™
o _Mortgage = ) to define the Partition
specialized clagses that do = + PMD Benefits + LatentRight_E further constraints are
not bgllgngdto the t E] + PWD Benefits =] + Lien_A required, which can upe
specialized corponents 5 + Personal(contract S|+ Lien E _ the Simple Features
concerning the|Legal and = . Seni E + BasicOwnership )
e . PersonalServitude = ) Access for SQL Profile
Administrative §ind the : =l + OwnershipBundle .
Spatial ¢ + PT_PledgeOfReceivablés = N (SFS) and its topolog|cal
patial comporfents. El + PT_PraedialServitude 5| + PersonalRight_A functions
In case a Core [Model or =] + PT_Pre-Emption El + PersonalRight E .
other componeft (e.g. tAhe =l + PT_PreliminaryContract + Property
LA_Party or thg Surveying + PubliclAdvantage El + PublicDomainOwnership N
subpackage) bgcomes E] + RANBohefi6 + RealPropertyRight A Contents are not shown for this package.
sufficiently complexwithin 5 +,RANRré-Emption 5|l + RealPropertyRight £ It should serve the purpose of depic{ing
a country spethz_edl ]+ ‘1 Requisition =| + PublicRegulation specific country cases concerning Jand
model, a new specialized S PT Retention Bl + LocalComunity Administration, through the instantigtion
package should be created. B+ Right of Joy 1 + stateEntity of specialized country model elemefts,
7 U :
\ + PT_Superficies (from Annex F. Legal Profiles) taken from the different packages. |
' El + PT TimeShare the absence of country specializatigns,
1 E] + TypeOfGroupPerson LADM elements could also be used
LADM_PT_Ovprview | =] + TypeOfPServitudes LADM PT InstanceLevel
+ PT TieDekamis + PT_Use&Habitation - -
= - + PT_Usuiruct
+ —_———— s
= RV < LADM-PT Specialized
. B + state Country Model:

(from LADM_PT)
I

(from LADM_PT)

T
(from LADM_PT)

Package Overview

Figure D.1 — Country profile Portugal — Package overview

NOTE 1 The Portuguese country profile is the result of academic research towards a methodology to derive a
specialized model from the LADM domain model, using state-of-the-art information technologies. Currently, a new
Cadastral Data Model complying with a number of ISO international standards has been published by the Portuguese
Geographic Institute. Work is under way to update this country profile in order to reflect the new specifications.
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The complete country profile for Portugal includes a number of class diagrams, from which the most relevant
are presented here: the package overview (Figure D.1) and the specializations of the LADM package
SpatialUnit (Figure D.2).The package overview lists all the classes created for the country profile, grouped into
two packages: LegalAdministrative and SpatialUnit. Other packages based on the LADM basic classes
LA _Party and LA_BAUnit were not developed further in this profile, so standard classes are used. The
overview shows the dependencies between standard and country profile packages, and the use of two LADM
spatial profiles: 2D Topological (Figure E.6) and 2D Polygon (Figure E.5). Several instance level diagrams
were also created, showing concrete examples combining legal and spatial unit objects. This country profile
shows how a further level of detail can be attained from the specialization of the LADM packages and the use
of the LADM profiles. The SpatialUnit specializations define three classes, which belong to the topological
Structure Type and as such are 2-dimensional and together form a planar partition. As explained in the

diagram-notefurther constraints-can-be-defined-in-orderto-implement such-classes-ina-spatial database.
LA_SpatialUnit
LA_Level Topological_SpatialUnit
Topological_Level + area: LA_AreaValue [0.."]
+level  +su|+ dimension: LA_DimensionType = 2D
+ 11p: Oid + extAddressld: Oid [0.."]
*+ ngme: CharacterString [0..1] 0.1 0-"1'+ label: CharacterString [0..1]
+ relgisterType: LA_RegisterType [derived + referencePoint: GM_Point [0..14
+ stfucture: LA_StructureType = topological LADM + sulD: Oid «enumdration»
+ type: LA_LevelContentType [0..1] + surfaceRelation: PT_TygeOfSA
LA_SurfaceRelationTgpe [0..1]
ServingParcel f SP
PublicWatersD¢main = DH
PublicMunicipglDomain = DM
PublicRoad = {P
OtherPublicDomain = OD

PT_Parcel_G

PT_SocialArea

+ 3

+

+ |

+ nlationalArea: LA_AreaValue
+

]

+p

ddressID: ExtAddress [1..%]
bel: CharacterString
yer: Integer=1

umProv: Oid
arcelType: PT_TypeOfParcel
erimeter: float

I T e

addressID: ExtAddress[1..%]
label: CharacterString = 18
layer: Integer= 2
nationalArea: LA_AreaValue
perimeter: float
socialAreaType: PT_TypeOfSA

PT_Baldio

+ + + + +

addressID: ExtAddress[1..*]
label: CharacterString

layer: Integer=3
nationalArea: LA_AreaValue]
perimeter: float

«effumeration»
PT_TypeOfParcel

Defgrred = NC

Harponized = HM
Transitory = TR

flente_maocomumy()

O]

7
/

PT_n6Ov.eérlaps

LA_RequiredRelationshipSpatialUnit

=

dlationship: 4S@19125_Type = ST_Overlaps

{Inv
PT

constraints
riant\ST_Overlaps(PT_Parcel_G,
_|SocialArea) = false}

The Levels 1 to 3 together form the fullPartition (in 2D coordinate spag
they should obey to the following topologic relationships (according to
"The union of the geometry of all polygonal features should cover the

whole area (so there are no gaps allowed), and no polygons are allow
to overlap (intersection of all interiors of the polygons is an empty set)'.

ST_Contains and ST_Overlaps (=False) could be useful to formalize s
constraints, as exemplified by a specialization of the

AN
e), and so
Meijers):

o

Currently, there is no spatial Union operator defined in the Simple Features profile,
so as to obtain the union of the geometry. However, the binary topolog

ical operators

g

LA_RequiredRelationshipSpatialUnit.
The valid containing area could be given by the CadastralCoverage root instance.

Figure D.2 — Country profile Portugal — Specializations of Spatial Unit
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The concept behind this diagram is that any location within the country territory can be covered by one
instance of the three classes, that is, any location has to be classified as a PT_ParcelG, a PT_SocialArea or a
PT_Baldio. The following list has brief definitions of these classes, which are ultimately rooted in the legal
framework:

— PT_ParcelG: spatial class representing a parcel belonging to the private immovable property legal
regime. These are the parcels which can be legally registered as forming an autonomous juridical entity;

— PT_SocialArea: public roads serving several parcels, or other areas of the municipal or national public
domain (which are not under the private property regime);

— PT_Baldio—=a spatat ctass under a specific tegat Tegime, whicit 15 owned by the focatcommunily, as
recognized in the Portuguese Constitution.
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+ + + + +

rip: Oid
share: Fraction [0..1]
shareCheck: Boolean [0..1]

0..*
VersionedObject
VersionedObject cfeatureType»
«featureType» LA_SpatialUnit
LA Party + area: LA_AreaValue [0..*]
+ extPID: 0id [0..1] baunitAsParty * (EiAmeDf}San Type 0.1]
. : _DimensionType [0..
: ;TDmeéiE)haracterStr|ng 0.1 x + extAddressID: ExtAddress[0..*]
N rolel: LA_PartyRoleType [0..] + label: CharacterString [0..1]
+ type: LA_PartyType : ;ifleDrfenocizPomt: GM_Point [0..1]
+party | 0.1 0.* 0.* + surfaceRelation:
LA SurfaceRelationType [0..1]
+rr | 0. versionedUbject J + volume: LA_VolumeValye [0..%]
«featureType» 0..* .
VersionedObject LA_BAUnit : areaCIc:de().B.o:Iean
+baunit computeArea() (Area
«feitAu"gRy’ge» +rr + name: CharacterString [0..1] - - + ComputeVqume():VoIgne
_ 1 1]+ type: LA_BAUNitType 0 0. |+ createArea():GM_MuItlSJ.rfacg
e ) + ulD: Oid + createMolure() : GM_MultiSolid
dpscription: CharacterString [0..1] : + volumeClosed() : Boolean

JA

JA

Tlsnoessé%ic_ﬁsouszsjype [0.1] | [Thisclassisprimarily This classis prim arily «CodeListr
populated from the populated from the LA RibhtT
Z% existing "Lot" table existingparcel tables R ype
pd Y + agriActivit
«featureType» QLD_BAUNit QLD_SpatialUnit : Ez;z:li[?pth
LA_Restriction L
- area: double [0..1] + subType: QLD_ParcelSubType + commonwgalthAcquisition
+ pprtyRequired: Boolean [0..1] - surveyed: boolean [0..1] + covenant
+ type: LA_RestrictionType - volume: double [0..1] +_perimeter() : double t easement
+ excludedAfea
+ forest
+ freehold
QLD_AdminArea + grazing
QLD_Restriction + housingLapd
wladministrativeType: QLD_AdministrativeTypeCode| [+ industrialEptate
+ afea: double [01] + landsLeasd
+ lease
constraints // + mainRoad
{typg = excludedArea} - «enumeration» + marinePar
+ mineTenufe
This classis populated QLD_ParcelSubType + nationaIPaIrk
VersionedObject from the Admin_Areas property + occupation
table road + ownership
«blueprint featureType» roadIntersection + portAuthority
ExtAddress watercourse + profitAPrer|dre
canal + railway
channel + reserve
drain + stateForest
«enumeration» seg . * gtateLand
QLD AdministrativeTypeCode adjoiningState + timberResdrve
easement + transferredProperty
esplanade + waterResoyrce
reservedEsplanade + waterRight

Figure D.3 — Country profile Queensland, Australia
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«featureType»
LA_GroupParty

+ grouplD: Oid
+ type: LA_GroupPartyType

constraints

{sum(LA_PartyMember.share)=1 per group}

0

+parties|2..
VersionedObject baunitAsParty
«featyreType» 0.*
LA| Party
+ extPID: 0id|[0..1] VersionedObject
+ name: ChafacterString [0..1] [*Party +rr
L «featureType»
+ plD: Oid 0.1 0. LA RRR
+ role: LA_P4rtyRoleType [0.."] —
+ type: LA_PartyType + description: CharacterString [0..1]
+ riD: Oid
+conveydncer| 1.* +rr . : 0.* 0.”
. + share: Fraction [0..1] +rr +baunit |_
0.. + shareCheck: Boolean [0..1] — VersionedObjed|
+ timeSpec: 1S08601_1S014825_Type [0..1]"~ 1 0.0
«featureType»
A LA_BAUnit
0..x +source [ 1.7
|+ name: CharacterString [0..1]]
LA_Source|*source *unity type: LA_BAUNItType
«featureType» 0..* 0..*|+ ulD: Oid
LA_AdministrativeSource
+ text: M{ItiMediaType [0..1]
+ type: LA_AdministrativeSourceType
«featureType» AN
LA_Right | ___| A Land Right can be a collateral of offe or
. - more mortgages. The level of a partiqular
- * typenLA_RightType land rightin a mortage isindicated b
0.. ranking. Contrary, a mortgage may hajve
one ormore collaterals.
ID_Right LA_RightTlype
+ transactionType «CodelList»
ID_Righttype
+(orflered) | 0..*
—2 — - + Dispute
LA_Restriction LA_AdministrativeSource Type + RightofApartementUnit(HakMilikSatuanRumahS{sun)
«fealureType» «CodelList» * R!ghtofOccupan'cy -
LA_Mortgage ID_AdminDocumentType + RightofOwnership(HakMilik)
+ RightofUse(HakPakai)
+ amount: Cufrenc€y[Ov.1] + BiddingSummary + RighttoConstructBuilding(HakGunaBangunan)
+ interestRate| Float[0..1] + CourtDecision + RighttoCultivate(HakGunaUsaha)
+ ranking: Intégerto—H —Beed —RighttoMearagettHakPengetoteany
+ type: LA_MortgageType [0..1] + LandCertificate + Usufrucht
+ MortgageCertificate + Waqf(Wakaf)
Figure D.4 — Country profile Indonesia
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0." lj
+surveyor VersionedObject baunitAsParty featureT VersionedObject
1.* «featureType» " - «featureType» 0%
LA_Party 0 0. LA_BAUnit .
+represented by + extPID: 0id [0.1] et TVersionedobjsct + gamfe:jh;zjle{?lring [0.1] unit
+ name: CharacterString [0..1] «leatureType» * psf’ A_BAUNtType 0.*
0.1, pID: Oid LA_RRR + ulD: Oid
4.+ |+ role: LA_PartyRoleType [0."] + description: CharacterString [0..1] constraints
__{+ type: LA partyType + 1iD: Oid {sum (RRR share)=1 per type if RRR shareCheck} [~
+conveyancer +party 1 + share: Fraction [0..1] {no overlap RRR.timeSpec per summed type} "
+r |+ §hareCheck Boolean [0..1] Hr +baunit | 1 0. 0 01
0.*| + timeSpec: 1S08601_1S014825_Type [0..1] a = 0.
] 0.0 1.5 " T VersionedObject [—1
VersionedObject referencePoint « 93'Uf9_‘/pe7> .
«featureType» K] o LA_SpatialUnit
LA_Point VersionedObject | gy "+ area: LA_AreaValue [0..4]
+ y: DQ_J i «featureTypex . T o + dimension: LA_DimensionType [0..1]
+ monumentation: LA_MonumentationType [0....  |+poin 0. LA_BoundaryFaceString " *[ + extAddressiD: ExtAddress [0."]
+ originalLocation: GM_Point + bfsiD: Oid + label: CharapterStnng [0.1]
+1iD: Oid 0.2,.'| + geometry: GM_MultiCurve [0.1] + referencoPoint: GM_Point (0.1
+ pointType: LA_PointType {ordered} + locationByText: CharacterString [0..1] minus : sulb: Oid A onTune 0 11]0.*
A ot U -
N VS SeTo 1[0 B | constraints 0.5 0. + volume: LA_VolumeValue [0."]
— - urcePoint {(count (geometry) + count (locationByText)) > ...
+ getTransResult() : GM_Point - 0. 0.*
4 1.0 «featureType»
«featureType» JP_LASpatialUnit
«featureType» JP_LABoundaryFaceString
JP_LAPoint + address: CharacterString
+ boundaryType: JP_LABoundaryType [0,2.."] + areaValue: Real
+ controlPointName: CharacterString + firstLevelZonelD: Integer + cadastralSheetName: CharactérString [0.."]
+ dataAcquisition: JP_LADataAcquisition + firstLevelZoneName: CharacterString + coO) i JP_LABQO
+ locationOrig: GM_Point + geometry: GM_Curve [0..1] + countOfSheet: Integér
* L + parcelNumber: CharacterString + firstLevelZoneID: Jinteger
+ monumentType: JP_LAMonumentType + secondLevelZonelD: Integer + firstLevelZoneName: “CharacterString
+ pointiD: CharacterString + secondLevelZoneName: CharacterString + InvestigatedDate: Date
+ pointLevel: JP_LAPointLevel + ownerlD: Oid
+ survayedDate: Date ource| +source . . . »
. featureType: ownérNameByKana: CharacterString
+ surveyMethod: JP_LASunveyingWiethodType — LA «spaﬁa|y§°f,,ce 0_1. + ownerNanteByKanji: CharacterString
+ getTransResult() : GM_Point 0.* — - p +ownefType: JP_LAOwnerType
+ OM_Observation [0.."] Ry . ing
«featureType» L + procedure: OM_Process [0..1] 0.* +p : JP_LAF Type
LA_Source * type: LA SpatialSourceType 0. + plottiedDate: Date
. , + postalCode: CharacterString
+ acceptance: DateTime [0..1] 0., 4 P . N
+ availabilityStatus: LA_AvailabilityStatusType : quaht);rLypevlzJ P,L‘[A)Ql‘ia(\lly'rype
+ extArchivelD: ExtArchive [0..1] dfeatureType» e dlovaizoneName:. eeractersi
+ lifeSpanStamp: DateTime [0..1] JP_LASpatialSource e O e e e Type
+ mainty CI_Pr tationFormCode [0..1 . -
. gi_:wp%o Eler;::\r(‘[o ‘E;‘ ormCode 0.1 + areaName: CharacterString + usageType: JP_LAUsageType
+ recordation: DateTime [0..1] * - Cl + zoning: JP_LAZoningType
+ 5D Oid + co-ordinateSystemNo: Integer + areaClosed) : Boolean
+ source: Cl_ResponsibleParty [0.."] + orealionAreaValue: Real + ccmpuleArea(‘) :Area
+ submission: DateTime [0.1] + creationDate: CharattérSting + ccmpulevo\ume.()'VO\ume
+ torN: Ch St .
4 : ;::dg"mg'y":‘emNg'afntzg o + createArea() : GM_MultiSurface
e + municipalityGodé-integer + createVloume() : GM_MultSold
o «featureType» - + municipalityName: CharacterString + volumeClosed|() : Boolean
0. LA_AdministrativeSource 1. + Integer
+ text: MultiMediaType [0..1] +source
0.7 + type: LA_AdministrativeSourceType | 0.* <codeListr
JP_LAUsageType
+ bank =16
+ canal = 12
+ channel =13
Tl + channelWhereHardToUse = 14|
«codelis + crossUsage = 23
boundaryType is «codeList» JP_LACoOwnerExistence + ditch=17
:he b:)undary Iilne JP_LABoundaryType’ + coOwner = 1 + field =2
type from one to + singleOwner =0 + forestReserve = 18
next point, ordered + boundaryOfFifstieyeiZone =2 . + graveyard = 10
+ boundaryOfMunicipality = 4 + irrigationPond = 15
! EOU"gawggame‘;L1 Zone =3 «codeListy + lakesAndMarshes = 6
oundaly@igcondlevelZone = + mineralSpringLand = 5
+ € Rints 0 JP_LAOwnerType : pringl oten 7
+ ‘provisionalBoundaryOne = 5 + localGovernment = 2 + others = 24
#=provisionalBoundaryTwo = 6 + nationalHold = 1 + paddyField = 1
+ otherCorporation = 5 + park = 20
o o + others =7 + pasture =8
«codeListy «codeList» + outSiteOfCadastrallnvestigation = 0 + plain=9
- JP_LA al JP_LASurvayi Type + private =6 + precinctsOffempleOrShrine = 1
«codelish - = — + privateCorporation = 4 -
JP_LAPoifitCevel + aluminumPlate = 6 + canNotlnvestigation = 0 _ + publicRoad = 19
= + brassPlate =5 + co-ordinateMethodByLandSurvey = 2 +_publicCorporation = 3 + =21
+ agfeedPomt =1 + concrete = 4 + co-ordinateMethodByPhotogrammetry = 3 + residentialLand = 3
¢ poiniOfMapEdge =2 + metal = 1 + graphicMethod = 1 + saltPan=4
+\provisionalPoint = 3 + others =11 + orthophoto = 4 «codeList + schoolSite = 22
+ plastic =3 + others =7 . +_unknown =0
+ rivet=2 JP_LAZoningType
N deListy
+ stone =7 + channel(other) = 42 o
+ unknown =0 deList + channel(pond) = 41 JP_LAParcelStutusType
deList «code ',S ? + crossUsage (channelForPower) = 53 + addressOnlyParcel =7
«codeList JP_LAQualityType| [+ crossUsage (lake) = 51 + distinguishedParcel = 1
o yPE LevelA-1t0A-3 + LevelAOne =1 + crossUsage (omhers) = 54 + newlyRecordedParcel =
+ =2 <codeLishy are applied to urban + LevelAThree =3 + crossUsage (river) = 52 + noOwnerParcel = 5
+ cornerStone = 3 . area and + LevelATwo =2 + outSiteOfCadastrallnvestigation = 0 + others =8
+ =1 JP_LADataAcquisition level B-1 to B-3 are + LevelBOne = 4 + residentiall and(industrySite) = 32 + provisionalParcel = 3
+ others =4 + mapDigitaizing = 1 applied to field, + LevelBThree = 6 + residentialLand(others) = 33 + publicRoadOrPublicRiver = 6
+_unknown =0 + surveyed =2 forest and mountain. + LevelBTwo =5 + T i i =31 + undistinguishedParcel = 2

Figure D.5 — Country profile Japan

NOTE 2 In Japan, local municipalities conduct the cadastral resurvey for improving the precision. The registry offices
update the cadastres and land registries based on the resurvey results. The data model for data transfer from
municipalities to registry offices is summarized in a UML class diagram. The data model of the information system in the
registry offices is not open to the public.
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NOTE 3  This profile is a sample of possible LADM applications in Japan. Each actual implementation is not limited to
the profile.
VersionedObject «featureType»
«featureType» LA_Restriction
LA_Party + partyRequire:i' Boolean [0..1]
. +part +111 i je . ;
+ extPID: 0id [0..1] party eaturosoionedObiost L1 1+ type: LA RestictionType
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+ pID: Oid 0.1 0. LA_RRR T
eatureType
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+ lawyer + name: CharacterString [0..1] ; e
* owner + type: LA_BAUnitType anegation
+ surveyor| + ulD: Oid #deregistration
+._expropriation
0.” # liguidate
0.* 0..1 0.* 0.* + margin
" N + wardship
B VersionedObject
featureType .
Spatial Unils' I:(A Soati );S )')t O,
geometric 4nd —Spatia’tni LA_Resposibilities
topological : :rea: L_A{MEZV;‘_UE [0--*]T o «CodeLi.st.».
representatfon based ~ [F————————=—1 . imension: LA_DImension VPe[ 1] HUN_ResponsibilityType
extAddressID: ExtAddress[0..*] + checker
on MSZ 7712-1:1997 + label: CharacterString [0..1] + clauser
Hungarian $tandard + referencePoint: GM_Point[0..1] + client
(Digital Bage Map - + sulD: Oid + quality_checker
Conceptual|Model), + surfaceRelation: LA_SurfaceRelationType [0..1] + reg\stra;ion
_|> + . «
wording as PAT . volume: LA_VolumeValue [0..7]
A «CodelList»
«featureType» HUN_RightType
LA_LegalSpaceBuildingUnit + alimental_right
+ CommonRights
+ extPhygicalBuildingUnitID: ExtPhysicalBuildingUnit [0..1] + disablity
+ type: UA_BuildingUnitType [0..1] + easementon parcel
constraints + easement_on_,mines
::VersiohedObject onstrain + easementfonfsu‘r\{e‘yingfm arks
{endLifesgjanVersion (n-1) = startLifespanVersion (n) } * ealse!mebnt_oln_gttllltles
* + estate_by_elegi
1. + Farming_Lease
«DAT Object» «Feature Type» + morgage
HUN_Building + option
HUN_Surface .
1.7+ parcel_id + ownership
+ bounddry_id: long + spatial_unit_id: long + rente
+ bounddry_topology: int + repurchase
+ ID: lonp 0 0 VersionedObject : nghLofE.emptlon
1.7 «Feature Type» N trus}eest P
1.t HUN_SpatialUnit usutrue
«DAT Object» + geometry_id: long
HUN_B6undary + ID: long ) 0.
+ boundalry Asine™ID: long * lype_of_geomelry: int 0.+ «DAT Object»
+ boundafy_ Lipe_Topology: long 0..* HUN_Line
: ‘Bb l?[l;-gim + Connection_Type: int
sub_- + End_Point_ID: long
1 0.* + ID: long
L «DAT Object» + Start_Poim_lD: long
«DAT Object» HUN_Point + Sub_ID: int
HUN_Boundary_Line + Horizontal_accuracy: int 2.
+ Connection_Type: int + ID: long *
+ End_Point_ID: long Vertical_accuracy: int .
+ ID: long 2.% 0.5 + X: double HUN_Quality
+ Start_Point_ID: long + Y: double + horizontal_accuracy: int
+ Sub_ID: int + Z: double W 1.5 [+ vertical_accuracy: int

Figure D.6 — Country profile Hungary
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LA_Party LA_LegalSpaceUtilityNetwork
NL_Party NL_Network
- NL_RequiredRelationship
+ name: CharacterString [0] ::NL_SpatialUnit
+ role: LA_PartyRoleType [0] + dimension: LA_DimensionType [0]
=LA_Party + landConsolidationinterest [0..5] I
+ extPID: Oid [0..1] + purchasePrice: Currency [0..1] I
+ name: CharacterString [0..1] + volume: LA_VolumeValue [0]
+ pID: Oid :LA_LegalSpace UtilityNetwork
+ role: LA_PartyRoleType [0.."] + extPhysicalNetworkiD: ExtPhysicalUtilityNetwork [0..1] LA_SpatialUnit
* type: LA PartyType + status: LA_UtltyNetworkStatusType [0..1] NL_SpatialUnit
::VersionedObject + type: LA_UtilityNetworkType [0..1]
+ beginLifespanVersion: DateTime LA SpatialUnit + dimension: LA_DimensionType [0]
+ endLifespanVersion: DateTime [0..1] + are_a' f: Eea\?zglue 0.1 + landConsolidationlnterest [0..5]
+ quality: DQ_Element [0..] +di i . + purchasePrice: Currency [0..1]
i . \ imension: LA_DimensionType [0..1] + volume: LA VolumeValue [0
+ source: Cl_ResponsibleParty [0..%] + extAddressiD: ExtAddress [0.'] volume: LA_VolumeValue [0]
" N X y . v 2LA_SpatialUnit
0.. 0.1 /derived | 1- + label: CharacterString [0..1] N LA AreaValue [0.
LADM 0 * + referencePoint: GM_Point [0..1] > area: LA ceﬁa f‘ue[ ]1- o
— . 0D 04 —tA-Bimensiontype {6~
LA_AdministrativeSource | | + surfaceRelation: LA_SurfaceRelationType [0..1] + extAddressiD: ExtAddress [0. ¢
NL_AdminSourceDocument + volume: LA_VolumeValue [0..¥] + label: ChargcterSlrlng [9”1]
-VersionedObject + referencePoint: GM_Pointy0..1}
+ claim: Currency [0..1] o Lif Vj . DateT + sulD: Oid
+ purchasePrice: Currency [0..1] + begilifespanVersion: DateTime + surfaceRelation: LA, SurfaceRelatiofi Type [0..1]
. 3 + endLifespanVersion: DateTime [0..1] X < h
:LA_AdministrativeSource o . + volume: LA_Volumeyalue [0.]
Ce + quality: DQ_Element [0..%] . . .
+ text: MultiMediaType [0..1] + source: Cl_ResponsibleParty [0.."] wVersiongdyalyet )
+ type: LA_AdministrativeSourceType — + beginLifespanVersion: DateTime
=LA_Source + endLifespanVersion: DateTime [0..1
/Lelg‘l(/(led + acceptance: DateTime [0..1] |1 / Iderived 1|+ qualit; DQ_Element [0.] .
+ availabilityStatus: LA_AvailabilityStatusType LA BAURit /  LADM #=sgurce: Cl_ResponsibleParty [0.]
+ extArchivelD: ExtArchive [0..1] T / A
i . + NL_BAUnit
+ lifeSpanStamp: DateTime [0..1]
+ maintype: CI_PresentationFormCode [0..1] + name: CharacterString [0] As there is a 1-t6-1 Iderived
+ quality: DQ_Element [0.."] LA BAUnit relationshop between LADM
+ recn?rda_tlon: DateTime [0..1] + name: CharacterString [0..1] NL_BAUpit aqd
+ sID: Oid ‘ + type: LA_BAUnitType NL_SpatiglUnit these
+ source: Cl_ResponsibleParty [0..*] + ulD: Oid twaclasses can be
+ submission: DateTime [0..1] “VersionedObject fepalced by a single
Iderived | 1.* . + beginLifespanVersion: DateTime CRyss for ease of
0.* LADM 0.* Iderived | + endLifespanVersion: DateTime [0..1] implementation
LADM + quality: DQ_Element [0..] NL_Parcdl
LA_RRR + source: Cl_ResponsibleParty [0,7].
NL RRR 1.* 1 2:NL_SpatialUnit
— —— i + dimension: LA_DimensionType [0]
+ description: CharacterString [0] .L».é\iRestr/ctlon + landConsolidationinterest [0.}5]
“LA_RRR ) NL\Restriction + purchasePrice: Currency [0.|1]
+ description: CharacterString [0..1] “NL_RRR + volume: LA_VolumeValue [d
+rD: Oid + description: CharacterString [0] “LA_SpatialUnit
+ share: Fraction [0..1] LA Restriction + area: LA_AreaValue [0..*]
+ shareCheck: Boolean [0..1] +\paftyRequired: Boolean [0..1] + dimension: LA_DimensionT{pe [0..1]
+ timeSpec: 1S08601_1S014825_Type [0..1] Iderived Sype: LA ResirictionType " + extAddressiD: ExtAddress [f.]
:Versio edoyé'ect ) LADM A PDD + label: CharacterString [0..1]
¥ beginLifespanVersion: DateTime < ZLA_RRR Ideri + referencePoint. GM_Point[d.1]
+ endLifespanVersion: DateTime [0..1] + description: CharacterString [0..1] erived ; S N
+ quality: DQ_Element [0.."] + 1iD: Oid LADM + sulD: Oid
quallty: DU S . - " + surfaceRelation: LA_Surfacg¢RelationType [0..1]
+ source: Cl_ResponsibleParty [0..%] + share: Fraction [0..1] ) b
+ shareCheck: Bool 1 + volume: LA_VolumeValue [{..*]
Iderived shareuheci Bootean 0.1 ::VersionedObject
+ timeSpec: 1S08601_1S014825_Type [0..1] - > X .
LADM “VersionedObject + beginLifespanVersion: Datefime
LA_Right, + beginLifespanVersion: DateTime + endLifespanVersion; Da'f'ﬂ e [0.1]
NL_RealRight + endLifespanVersion: DateTime [0..1] + quality: DQ_Element [0..’] .
- + quality: DQ_Element [0..] + source: Cl_ResponsibleParfy [0..*]
+ ypePurchased: CodeList + source: Cl 7Responsib\eParty [0.7
+ typeSold: CodeList i -
ZNL_RRR [derived . .
+ description: CharacterString{0] LADM LA_Mortgage NL_BuildingUnit
“LA_Right . NL_Mortgage “NL_SpatialUnit
+ type: LA_RightType + description: CharacterString [0..1] + dimension: LA_DimensionType [0]
:LA_RRR ::LA_Mortgage + landConsolidationInterest [0..5]
+ descriptiop"ChatacterString [0..1] + amount: Currency [0..1] + purchasePrice: Currency [0..1]
+ riD: Oid + interestRate: Float [0..1] + volume: LA_VolumeValue [0]
+ share:\Fraction [0..1] Iderived + ranking: Integer [0..1] 2LA_SpatialUnit
+ shareGheck: Boolean [0..1] LADM +type: LA_MortgageType [0..1] + area: LA_AreaValue [0..]
#timeSpec: 1S08601_1S014825_Type [0..1] " | “LA_Restriction + dimension: LA_DimensionType [0..1]
#V/ersionedObject 1 + partyRequired: Boolean [0..1] + extAddressID: ExtAddress [0..%]
+ beginLifespanVersion: DateTime + type: LA RestrictionType + label: CharacterString [0..1
+ endLifespanVersion: DateTime [0..1] ZLA_RRR + referencePoint: GM_Point [0..1]
+ quality: DQ_Element [0.."] + description: CharacterString [0..1] + sulD: Oid
+ source: Cl_ResponsibleParty [0..%] + 1ID: Oid + surfaceRelation: LA_SurfaceRelationType [0..1]
+ share: Fraction [0..1] + volume: LA_VolumeValue [0..*]
[derived 0.*| + shareCheck: Boolean [0..1] ::VersionedObject )
LADM + timeSpec: 1S08601_1S014825_Type [0..1] + beginLifespanVersion: DateTime
::VersionedObject + endLifespanVersion: DateTime [0..1]
+ beginLifespanVersion: DateTime + quality: DQ_Element [0.."] )
+ endLifespanVersion: DateTime [0..1] + source: Cl_ResponsibleParty [0.."]

+ quality: DQ_Element [0..*]
+ source: Cl_ResponsibleParty [0..*]

Figure D.7 — Country profile The Netherlands

© 1SO 2012 — All rights reserved 79


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

80

VersionedObject VersionedObject | ¢ + VersionedObject «CO(?EUS'»
«featureType» +party § » «featureType» +baunit «featureType» LA_RightType
LA_Party o ~ LA_RRR 7 LA_BAUnit + agriActivity
= +rrr ,
+ extPID: Oid [0..1] + description: CharacterString [0..1] + name: CharacterString [0..1] + commonOwnership
+ name: CharacterString [0..1] +rD: Oid + type: LA_BAUnitType * ?uslomaryType
+ pID: 0id + share: Fraction [0..1] + ulD: 0id + fireWood
+ role: LA_PartyRoleType [0..*] + shareCheck: Boolean [0..1] +unit |o.* 0.+ * flsh\rwg
+ type: LA_PartyType + timeSpec: 1SO8601_1S014825_Type [0..1] * 9'?1'"9‘0
+ informalOccupation
+surveyor +conveyancer A +rr | 0. + lease
1.* 1. )
«featureType» + occupation
LA_Right + ownership
- + ownershipAssumed
* type: LA_RightType + superficies
+ tenancy
«featureType» * usufru?t
LA_Restriction + waterrighty
+ partyRequired: Boolean [0..1]
+ type: LA_RestrictionType «codelisty
+source | 1..* +source | 0. LA_RestrictionType
LA_Source + adminPublicServiude
+ monument
«featureType»
¥
LA_AdministrativeSource mortgage
+ noBuilding
+ text: MultiMediaType [0..1] + servitude
0."| + type: LA_AdministrativeSourceType
Ou
0 p - «codeList»
- VeigignedObject LA_SurfaceRelationType
LA_Source «featureTypen» . + 2bove
«featureType» LA_SpatialUnit + below
YA_SpatialSource 0. 0.*[+ area: LA_AreaValue [0.%] + mixed
+ measurempnts: OM_Observation [0..*] + dimension: LA_DimensionType [0..1] + onSurface
+ type: LA_PpatialSourceType + extAddressID: ExtAddress[0..]
+ label: CharactefString [0..1] 0.+
+ referencePojft’)GM _Point [0..1] «codeListy
+ sulD: Oid LA_Dimensionype
+ surfacéRelation: LA_SurfaceRelationType [0..1] + 0D
+ volume: LA_VolumeValue [0..%] + 1D
B e
+ 3D
+ liminal
«featureType»
RF_LegalSpaceUnfinshed
«featureType» + endExpected: DateTime [0].1]
«featureType» «featureType» RF_LegalSpaceOtherConstruction .
o + start: DateTime [0..1]
RF_LandParcel RF_LegalSpaceBuilding N Py
+ constructionID: Oid [0..1] + type: RF_UnfinishedType [{..1]
+ parcellD: Oid J0™4] + buildingID: OID [0..1] + type: RF_ConstructionType [0..1] + unfinishedID: Oid [0..1]
0.1
in
1.% . «codeList»
«codeListy RF_UnfinishedT{pe
«codeListy «featureType» RF_ConstructionType + bridge
LA_BuildingUnitT RF_LegalS BuildingUnit
_BuildingUnitType _LegalSpaceBuildingUni + bridge + building
+ individual + buildingUnitiD: 0id [0..1] + pipeline + pipeline
+ shared + type: LA_BuildingUnitType [0..1] + tunnel + tunnel

Figure D.8 — Country profile Russian Federation
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«interface»

KR_Cadastralinformation
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+mapSheet|1..” +parcel [1..*
LA_SpatialUnitGroup LA_SpatialUnit
«featureType» +indexinfo «featureType»
KR_CadastralMapSheet KR_Parcel
1 0..*
+ closedInformation: KR_ClosedInformationType + landJibeon: KR_ParcelNumberType
+ doho: CharacterString + landType: LandCode
+ indexNumber: CharacterString + landUse: LandUseCode
+ mapSheetCode: ScaleCode + parcelAddress: CharacterString
0+ + parcelNumber: CharacterString
v + parcelScale: ScaleCode
1. + parcelType: ParcelCode
LA_SpatialSource + sizeOfParcel: Real
«featureType» 1 0. 0.*
KR_SpatialSource
+ cadastralOrigin: OriginCode
+ createYmd: Date
+ surveylnformation: KR_SurveyInformationType
1.*
0.*
LA_Point +controlPointinfo
«featureType»
KR_ControlPoint 1.7
+ baseName: CharacterString
+ baseNumber: CharacterString
LA_Party LA BAUnit
«featureType» 0." LA_RRR
KR_Ow nerinformation 1 «featureType»
v KR_ParcelPrice
+ ownerAddress: CharacterString
+ ownerName: CharacterString + dateOfPrice: Date [1..%]
+ ownerNumber: CharacterString + priceOfParcel: CharacterStng [1..%]
+ ownerType: OwnerTypeCode
+ sharingPersonNumber: Integer
«dataType «dataType» «dataType»
KR_ClosedlInfermationType KR_Surv eylnformationType KR_ParcelNumberType
+ closed: bgbtean + approvedDate: Date + firstNumber: Character§tring
+ closedDate! Date + surveyDate: CharacterString + secondNumber: CharacferString
+ closedReason: CharacterString + surveyor: CharacterString
Eigure-D.9 — Country profile Republic of Korea

81


https://standardsiso.com/api/?name=b0313b217754e21b48af22b17eba1c07

ISO 19152:2012(E)

Annex E
(informative)

Spatial units and spatial profiles

The LADM supports different types of spatial units, as indicated by the ‘structure’ attribute in class LA_Level:

— a ‘sketch ba )
availablg, e.g. sketch maps and photographs in the absence of any better |dent|f|cat|on

— a ‘point based’ spatial unit (point spatial unit) is used when the only information about its location is § pair
of coord|nates of a single point within its area (or volume). The attribute ‘referencePoint’ in‘LA" SpatiglUnit
is used fo record this location, which can carry a z-value;

— a ‘text bpsed’ spatial unit (text spatial unit) is used when its definition is entirely /by descriptive text The
spatial ynit is accompanied by one or more boundary face strings, each of whieh“carries a block of free
text in the ‘locationByText’ attribute in LA _BoundaryFaceString. No geometry-is used with this type of
boundary face string. The ‘referencePoint’ is optional, and can be used as‘a specific labelling poin{, and
can alsol carry a z-value;

— an ‘unstfuctured (line) based’ spatial unit (line spatial unit, ‘spaghetti’) is used when its representatjon is
allowed [to have inconsistencies, such as hanging lines and incotmplete boundaries. For the 2D caseg, the
boundaryy face strings are stored only once, not broken at the-¢orners of the spatial units. The spatialjunits
are linkgd to the boundary face strings that define them. For the 3D case, at least one boundary face is
included (and this can intersect other boundary face strings and boundary faces);

— a ‘polygpn based’ spatial unit (polygon spatial unit) is used when every spatial unit is recorded|as a
separatg entity. There is no topological cemnéction between neighbouring spatial units (and no
boundarjes shared), and so any constraint, (enforcing a complete coverage, shall be applied by the
originating and receiving software. In the 2D representation there is exactly one link to a closed boupdary
face stripg for every ring of the polygon (or set of boundary face strings, that together form a closed [ring).
A polyggn spatial unit, used in a 3D répresentation, uses at least one (non-shared) boundary face;

— a ‘topolggical based’ spatial unit;(topological spatial unit) is used when spatial units share boupdary
representations. A topological spatial unit is encoded by reference to its boundaries, with the common
boundary between two spatial units being stored once only. Thus there is a topological conngction
between neighbours. Fora2D representation, boundary face strings are used forming closed loop(g) and
these bpundary facé/strings have left and right references to the spatial units. In case of p 3D
representation, atleast one boundary face with left/right information is included.

Mixed repre
or by a free

entations are also possible, because a boundary face string can be defined either by a geometry,
xt block Iti is possible for a spattal un|t in any form of encodrng to be specified by geome

units; for example a part of a boundary can be deﬂned by text (e g. “along the natural shoreline” ) wh|Ie other
boundaries can be defined by coordinates. The boundary face string that defines the shoreline can be used in
the definition of a water feature on the other side of the boundary, thus ensuring topological correctness
without the need for coordinate values. Again, this can occur in both 2D and 3D.

It should be stressed that the above applies to any type of spatial unit (including the ones that are used for
recorded spaces around buildings and utility networks, or for servitudes). To organize the instances, there is
the concept of level. This is especially relevant for the topology based spatial units, but also applies to other
types. For example, there can be a base level (Level 1) with ownership spatial units, which are topologically
defined, and there can be an additional level (Level 2) with polygon based spatial units representing
servitudes. The concept of levels can also be used in other situations. For example, Level 1 for present
ownership and Level 2 for pre-war ownership. A 3D example would be Level 1 containing ownership (2D,
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liminal and 3D topological spatial units), and Level 2 would contain ownership of ‘legal space’ around utility
networks, crossing many other spatial units (from which the utility network space can be subtracted), see
Figure E.1.

The 2D or 3D (topology) structures shall be valid at every moment in time. With topological spatial units, there
are neither gaps nor overlaps in the partition. However, boundaries belonging to different time spans (defined
by versions) can cross. The temporal topology shall also be maintained: that is, no time gaps or overlaps
should occur in the representations. Therefore, the structure is based on spatio-temporal topology. Current
land administration systems, based on 2D topological and geometrically represented spatial units, have
shown limitations in defining the (2D and 3D) location of 3D constructions (e.g. pipelines, tunnels, building
complexes) and in the vertical dimension (depth and height) of rights established for 3D constructions. In the

LADN

2D and 3D data are treated in a consistent manner throughout the model It is impartant f

realize that

there

is a difference between the 3D physical object itself and the legal space related to this objed

only covers the ‘legal space’; that is the space that is relevant for the land administration (bound

of thd

zone).

The
repre
repre
Anneg

object). This is usually larger than the physical extent of the object itself (for example inclu

+o0 - closed ~N

Z=0, or
local

3D spatial unit in Level 2 not broken by
boundaries (boundary face strings) in

fo AT Level 1

Figure E.1 — The notion of multiple levels

Surveying~and Representation subpackage of the LADM (see 5.6) allows a number
sentations” of spatial units in 2D, 3D, or mixed (2D and 3D). For one specific typ

t. The LADM

ing envelope
ding a safety

of possible
e of spatial

sentation, there are often just a limited number of classes and attributes needed, a spatia
xcshows the required classes and attributes per spatial profile. The 3D cases also cover

— 2D Point based (Figure E.2)

— 2D Text based (Figure E.3)

— 2D Unstructured (line) based (Figure E.4)

— 2D Polygon based (Figure E.5)

— 2D Topological based (Figure E.6)

— 3D Topological based (Figure E.7)

©1S0
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profile. This
ixed 2D and
profiles, e.g.
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The following classes should be omitted from
any implementations of the Point Profile:
LA_BoundaryFaceString;

LA_BoundaryFace

Specialization from the LA_Point class can still
be used within this profile, through the existing
relationship with a specialization from
LA_SpatialSource. Such classes are not
represented in this diagram.

AN

LA_Level
Point_Profile::Point_Level

+ + + + +

IID: Oid

name: CharacterString [0..1]
registerType: LA_RegisterType
structure: LA_StructureType = point
type: LA_LevelContentType [0..1]

/derived LADM

0.1

LA_SpatialUnit

Point_Profile::Point_SpatialUnit

Thd
om
vol

Thd

Itig
req
oth
cla

AN

area: LA_AreaValue [0..%]
dimension: LA_DimensionType = 2D
extAddressld: ExtAddress[0..*]
label: CharacterString [0..1]
referencePoint: GM_Point

+
following optional attribute was +
tted from the specialized class: +
me +

+
referencePointisnow non-optional. f-—-=-=------ + sulD: Oid

+ surfaceRelation: LA_SurfaceRelatiopfype[0..1]

assumed that values for Area will be
ired and should be contributed from
Brsources, namely implementations of
s LA_SpatialSource.

{context Self::areaClosed() : Boolean post: result = false}
{context Self::computeArea()+ Integer post: result = 0}
{context Self:i:computeVolum€() : Integer post: result = 0}
{context Self::volumeClosed() : Boolean post: result = false}

constraints

Figure E.2 — 2D Point based

The following
label, referenc|

Itisassumed t
be optionally g
other sources,
The example
superclass; nof
operatorisGeo

bptional attributes were omitted from the specialized class: d#mension,
ePoint, and volume.

amely implementations of the LA_SpatialSource.
onstraint should be applied to all the opgrations (inherited from the
shown here) and not just the areaClosed(). It assumes that a boolean

atvaluesfor Area (and Volume in a 3D text spatiaj~ptofile counterpart) can
erived from the locationByText data, apart from“being contributed from

m Description isimplemented. This dpeyator should verify whether the text

AN

LA Level
Text_Profile::Text_Level

IID: Oid

name: CharacterString [0..1]
registerType: LA_RegisterType
structure: LA_StructureType = text
type: LA_LevelContentType [0..1]

0.1

+ 4+ + + +

/derived LADM

0..”

LA_Spatia|Unit
Text_Profile::Text_SpatialUnit

contained in IqcationByText attribute can be pafsed into a geometry description of a
SpatialUnit.
tboundaryFaceString
LA_BoundagFaceString .
Text_Prpfile::Text_Boundary . ] AE:
1. IderivedLADM 1. 0
. + sulD: Oid
+ bfsID: Oid +spatialUnit| +
+ locationByJextA\CharacterString spatialoni

area: LA_AreaValue [0..7]
extAddressld: ExtAddress[0..*]

surfaceRelation: LA_SurfaceRelationType [0..1]

constraints

specialized cla
geometry.

identifier for a

estimatedAccu

The following optional attribute was omitted from the

The attributes fsID and locationByText are turned
mandatory in this profile. The fsID attribute is the

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

omitted aswell.

AN

{context Text_SpatialUnit::areaClosed() : Boolean pre:
isGeomDescription(Self.faceString.locationByText) = true}

SS.

given Text_BoundaryFaceString object.

racy and productionMethod can be

84

AN

The following class should be omitted from any
implementations of the Text Profile:
LA_BoundaryFace

Specialization from the LA_Point class can still be used
within this profile, through the existing relationship with
a specialization from LA_SpatialSource. Such classes
are notrepresented in thisdiagram.

Figure E.3 — 2D Text based
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AN LA Level
The following optional attribute was omitted from the specialized class:volume. Unstructured Profile::Unstructured Level
Consideration of a 2D type for BoundaryFaceString objects (geometrically - - —
represented by GM_MultiCurve) comes from the conceptual definition of a + 1D: Oid
BoundaryFaceString asa set of connected vertical faces defined through a linear object. + . Ch terStri 0.1
If values for Area should be derived from the BoundaryFaceString (namely through the N :‘:T;e'ﬁ aerlacLeAr Rr;ngisielr.T] R
computeArea() operation), then this attribute should be omitted. No special constraints N tg ‘ yFI)_A St7 g T y‘_) fructured
are defined regarding the operations, hence they are not shown, but are inherited structure: -StructureType = unstructure
"asis" from the superclass. + type: LA_LevelContentType [0..1]
S 0..1
AR derived LADM
RN 0.4
LA_BoundaryFaceString LA_SpatialUnit

Unstructured_Profile::
Unstructured_Boundary

Unstructured Profile:Unstructured Spatia|Unit

1o /derivedLADM +spatialUnit

. area: LA_AreaValue [0.."]
* [pfsID: Oid ’ . R dimension: LA_DimensionType = pPD
+ Jgeometry: GM_MultiCurve [ +simple_BoundaryFaceString 1. extAddressld: ExtAddress [0.7]

label: CharacterString [021]
referencePoint: GMZRoint [0..1]
sulD: Oid
surfaceRelatibn:~LA_SurfaceRelatjonType [0..1]

+ + + + + + o+

Thg following optional attribute was omitted from the specialized
clags:locationByText. The attributes bfsID and geometry are
turrled mandatory in this profile. The bfsID attribute isthe
ideptifier for a given Unstructured_Boundary. A single
Ungtructured_Boundary can be used in the represention of
multiple Spatial Units (in contrast to normal topology where the
makimum istwo: left spatial unit and right spatial unit).

The following class shquld\be omitted from any implenfentations
ofthe Unstructured Proefile: LA_BoundaryFace. Specialfzations

from the LA_Point classcan still be used within this profile, through
the existing relationship with aspecialization from LA_$patialSource.
Such Classes<avesnot represented in thisdiagram.

Figure E.4 — 2D Unstructured (line) based

ThigPolygon profile is restricted to 2D space, and thus Coftsiders only LA Level
BoupdaryFaceString objects. It adds a new specialised,class Polygon_Profile::Polygon_| evel
Polygon_SpatialUnitGroup, to represent the wholevarea of a Nation.

Thigdefinesthe full extent to be contained within.a 2D planar partition. + 1ID: Oid
Somle attributes are omitted, new default vatugsare used and restrictions + name: CharacterString [0..1]
are Imposed on association cardinalities: + registerType: LA_RegisterTypd
+ structure: LA_StructureType = polygon
+ type: LA_LevelContentType [(..1]
0..1
LA_SpatialUnitGroup /derived LADM
Polygon_Profile::Rolygon_SpatialUnitGroup
+ hlerarchyLgvels Intgger=1 IderivedLADM ) . o
+ Igbel: CharacterString +spatialUnit -
+ npmes CharacterString = NationalArea I UA_SpatialUnit
+ sp9lb) Oid 1 +boundaryFaceString 1 Polygon_Profile::Polygon_SphtialUnit
0.* 0.~ area: LA_AreaValue [0..%]

dimension: LA_DimensionType = 2D
extAddressld: ExtAddress[0..*]

label: CharacterString [0..1]

referencePoint: GM_Point[0..1]

sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]

LA_BoundaryFaceString
Polygon_Profile::Polygon_Boundary

+ bfsID: Oid
+ Igeometry: GM_MultiCurve

+ + + + + o+ +

Figure E.5 — 2D Polygon based
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The following class should be omitted from any implementations of the 2D LA_Level
Topological_Profile Definition: LA_BoundaryFace. Thisisthe topological Topological_Profile::Topological_Level
spatial profile forthe 2D case. Note thatin Topological_Level the attribute

'structure' is fixed to 'topological'. In the Topological_SpatialUnit the attribute + 1ID: Oid

'dimension’is fixed to '2D’, there still isan optional referencePoint. In + name: CharacterString [0..1]

Topological_Boundary the attribute 'geometry' isnon-optional, further there + registerType: LA_RegisterType

isno more 'locationByText' attribute. Finally, there are a set of constraints + structure: LA_StructureType = topological

defining a valid topological structure fora 2D planar partition. + type: LA_LevelContentType [0..1]
«Invariant» AN +level [ 0..1

«Invarianty B {All topological boundaries are used once in plus

{non_intersection: topological and also exactly once in minus direction. Unless )

boundaries do not intersect and do meet the boundary ison the edge of the domain than /derived LADM

eitherthe plusorthe minusdirection is used

otherboundaries at begin and end} ) ) . N
oniee (almtu e utne T ZeTU T e S). ¢

+su|0..*

i
1
' LA SpatidlUnit
Topological_Profile::Topological . SpatialUnjt

LA_BoundaryFaceStﬂ'ngr

TopologicaI_ProﬂIe::TopologicaI_Boundary‘I !

' | plus/derived LADM + area: LA_AreaValue [0..*]

+ bfsID: Oid | 0 o 0 + dimension: LA_DimensiopType = 2D

+ J/geometry:] GM_MultiCurve Ho A extAddressld: ExtAgdress[O..*]

+ quality: DQ_Element[0.."] ! ! ! + label: ChargcterStnng [Q..1]
1 Al | + referencePoint;/GM<Point [0..1]

constraints 110-"1 minus/derived LADM 10114 sup: oid

{non-intersectipn} ' ' 7|+ surfaceRelatfon: LA_SurfaceRelationType [0..1]
4 |
| |
1 1

«invariant»
{All associated|boundaries together form one or more non-intersecting rings defining at least.on®
outerring (with counter-clockwise orientation) and optionally one ore more innerrings (with

orientation).}

Figure E.6 — 2D Topological based
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Thisis the spatial profile of a pure 3D topology structure (so no 2D orliminal AN LA_Level
representationsin thislevel). There are no overlaping volumes (3D_SpatialUnits). 3D_Profile::3D_Level

However, volumesmay be open at the bottom or at the top, corresponding to
non-bounded 3D_SpatialUnits (in this case the size of the volume cannot be computed).
The following class should be omitted from any implementations of the
3D_ProfileDefinition: LA_BoundaryFaceString.

Thisisthe topological spatial profile for the 3D case. Note thatin 3D_Level the
attribute structure is fixed to 'topological'. In the 3D_SpatialUnit the attribute

IID: Oid

name: CharacterString [0..1]
registerType: LA_RegisterType

structure: LA_StructureType = topological
type: LA_LevelContentType [0..1]

+ + + + +

dimension is fixed to '3D', there still isan optional referencePoint, which should be
provided via a 3D GM _Point. Finally, there are a set of constraints defining a valid +level 0.1
topolical structure fora 3D volume partition.

«invariant» B /derived LADM
{All topological boundary facesare used once in plusand also exactly once in minus direction.
Unless the boundary face ison the edge of the domain then either the plusorthe minusdirection
isused once (and the other zero times).}

«Inviariant»

{All BD_BoundaryFaces have outward orientation (normal vector points to the outside). All
3D_PBoundaryFacestogether form atleast one outer shell and 0 or more inner shels. In principle the shells
are glosed, with the exception that they may open (unbound) to the top (sky) @nd bottom (earth) direction.}

Figure E.7 — 3D’Topological based

© 1SO 2012 — All rights reserved

minus i : few)0.*

«invprianty LA_BoundaryFace]___, /derived LADM H s Soatalunit
{non_intersection: 3D_Profile::3D_BoundaryFace | d : e e
boufdary faces do : 0”*: 10..1 3D_Profil€;:3D_SpatialUpit
not [self-Jintersect --{+ bfID: Oid I I I ) - i -
and dom)eetother + Igeometry: GM_Surface : l ' + dimension: Il.AfDlmensmnTy*pe 13D
boufdary faces at + quality: DQ_Element[0.] ![o.+! plus bt extAdldressId. ExtAddress [0..]
thei{boundaries) : : Idevived LADM : + label; ChargcterStrlng [Q..1]

1 | | + referencePoint: GM_Point[0..1]

' ' ' + sulD: ‘Oid

' ' L-—-1+ suffaceRelation: LA_SurfaceReldtionType [0..1]

' ' +* volume: Volume [0..%]

1 1
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Annex F
(informative)

Legal profiles

A legal profile is a profile with elements from the Administrative Package (5.4), and from the Party Package
(5.3). In this Annex three legal profiles are shown:

— alegal drofile for rights (Figure F.1)
— alegal drofile for restrictions (Figure F.2)
— alegal grofile for responsibilities (Figure F.3).
«featugeType» FormsOfProperty
Administrafjve::LA_RRR N
+ description: CharacterString [0..1] StateEntity can typically be the Natior}, a
A State or a Municipality. Each one hold|
+ riD: Oid . A A PublicDomain_Ownership on Federal llands,
+ share: Rationa| [0..1] State Lands or the Municipal Domain,
+ shareCheck: Bqolean [0..1] respectively.
+ timeSpec: ISOB601_Type [0..1] ‘\ 1
\
/ \ i
\ |
«featufeType» \\ :
Administratiy e::LA_Right PublicDomainOw nership «FeatureType») :
+ type: LA_RightType - StateEntity (LA_Party (fi
A Z type = nonNaturalPgrson :
|
|
The TimeSpec |
) value is just an :
OwnershipBundle ) initial (default) 1
+ownersh|p1 . BasicOwhership value; there |
constraints <>t : might be time :
(Self.maxlmumRR 1 . + timeSpec! Time = perpetual !\mvnjm. c o i |
isTypeOf(Property)implies +maximumRR jurISvIClIOI'I not ommonsOw nership «FeatureType» :
Self.maxijnumRR -> Size() = 1) studied so far. | L1 | LocalComunity :LA_Rarty| |
| type = nonNaturalPefson ||
|
’ I
/’ |
4 |
|
. . L. Ownership of Commons can be held by othe |
0.. Property Joint-Property Co-Property Condominium Real Property (as Parties), and in such casep it ||
A classifies into a Common_Right under Privat [
ppurtenarice constraints constraints constraints Law (e.g. UK, Sweden). In countries such a| :
{Self.share ="/1}| [{Self.share < 1/1}| |{self.share < 1/1} Portugal, the local community constitutes a |
nonNaturalPerson (an Association) which hofds |
the Commons_Ownership right. This :
There are no known implementations of this abstract type, working as an Form_of_Property shares more similarities wfth 1
Appurtenance. It is kept here as there could be an implementation in a given Public Law, so it was inserted into the Publi |
country, not studied so far. Law Realm, but can have a special legal regine. :
’ |
, |
7/
. |
z Realm of Public Law ||
CommonRight_A RealPropertyRight_A PersonalRight_A LatentRight_A Lien_A |
Specialised classes should be defined for each country and classified into B
each ofabove abstract classes. These Real Rights are usualy classified as
derived or minorrights from ownership. It must be noted that the LADM class Realm Of
LA_Right was only associated (through specialisation) to Rights in the Pr|Vate Law
Private Law realm, once the domain is restricted to the Land Registry.
L| If considering a broader domain, also Rights conferred and regulated by ~  |eeeeeeemmmee—e—=

Public Law should be also considered as specialisations of LA_Right.

Figure F.1 — Legal profile for rights
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Administrative::LA_RRR

VersionedObject

featureType»

ISO 19152:2012(E)

type = nonNaturalPerson

{Self.maximumRR isTypeOf(Property)
implies Self.maximumRR -> Size() = 1}

1

1

AN

AdministrativeServitude

|
|
|
|
|
|
FormyOfProperty :
|
|
|
|
|
|

+regEncPrivateOwnership
0.r 0. |

+ description: CharacterString [0..1]
+ rID: Oid
«featureType» + share: Rational [0..1] I
Administrative::LA_Restriction + shareCheck: Boolean [0..1] | «FeatureType»
+ timeSpec: 1SO8601_Type [0..1] | StateEntity :LA Pa
+ partyRequired: Boolean [0..1] |
+ type: LA_RestrictionType |
A |
[ |
- |
. | PublicDomain@w nershi
FormsOfProperty Realm of Rrivate Law | P
OwnershipBundle |
|
constraints : *+publicUtlity
1
|
|
|

0.

There are no known -
implementations of
this abstract class as
Encumbrances. It
was left in the diagram
since there could be
examples thereof in
countries not studied
so far.

asType: PT_AdminServitudeType

VersionedObject

«feature'ype»
Administrative::LA_Mortgage

amobqt; "Currency [0..1]
interestRate: Float[0..1]
rafking: Integer[0..1]

type: LA_MortgageType [0..1]

+ o+ o+ +

CofnmonRight_E

PersonalRight E

LatentRight E Lien_E

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Encumbrance
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure F.2 — Legal profile for restrictions

PublicReg{lation

having the sam¢g conceptual
meaning, and is aIready
presentin the LAD

This specialized| class is
represented herg because it
is widely applicgble worldwide,

Administrative package

© 1SO 2012 — All rights reserved
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VersionedObject
toatureT Realm of Private Law PublicRegulation
_« _ea ur_e ype» PersonalContract
Administrative::LA_RRR Responsibility_E

[ + description: CharacterString [0..1]

+1D: Oid

+ share: Rational [0..1] «featureType»

+ shareCheck: Boolean [0..1] Administrative::

+ timeSpec: 1SO8601_Type [0..1] LA_Responsibility

4 + type: LA_ResponsibilityType PersonalResponsibility_E PublicResponsibility
«featureType» Ab G . Irelati hip f
Administrative::LA_Right ove: Generic .concelptua relationship for -
LA_Responsibility as inherentto a -
+ type: LA_RightType LA_Rightora LA_Restriction 1
(featureIyoe Below and to ‘thle. nght: speglflc types of PersonalRight_E I I I .
L| Administrative:]A_Restriction | | LA_Responsibility in the Private Law Realm ] ] ] ]
UrbanBuildings Adjacent Ex ionDuty| |Conserv atipnDuty|
* partyRequired| Boolean [0.11f | NOTE: certain generalisation relationships i Publi ucture|
+ type: LA_ResfictionType were omitted from this diagram; check the %7
Rights and Restrictions profiles.

7 )
Appuftenance Encumbrance s

BasicOwnership

Example from Roman Law:
+ timeSpec: Time = perpetual "Collatio Viae", the duty to
mantain public roads

crossing or adjacent to the

ZP property.
l_

[ ight|a | | Per ight_A Co-Property RealPropertyRight_E LatentRight E

Can result from Constitutiof, in
its higher form, or from spefific
Laws, as e.g. Agrarian Refprm

Realm of Public Law

constraints £
{self.share < 1/1} Important Notice:
4 ’ | This didgramsncludes components derived both from the

1 1 positive‘side (LA_Right Profile) and the negative side

0.* 0.* 0.* 0.* 0.* (LA_Restriction Profile). The last ones can respect both the
Rrivate and Public Law Realms. The correct presentation order
ity_A| |c ibili ealProperty ibility E||L: ibility Ell [foFthe Legal Profiles is thus: (1) Rights, (2) Restrictions and
(3) Responsibilities. Specific responsibilities in this Diagram
respect concrete types found in Portuguese legislation.
Application to other countries needs further research.

Figure F.3 — Legal profile for responsibilities
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Annex G
(informative)

The LADM and INSPIRE

For cross-border access of geo-data, a European metadata profile based on ISO international standards is
under development using rules of the implementation defined by the Infrastructure for Spatial Information in
the European Community — INSPIRE *. For actual data exchange, the INSPIRE implementing rules will
furth¢r define harmonized data specifications and network services. This is complemented with| data access

polici
sets
appli

The

I1ISO 1
Sped]
(CP)
INSP
ensu
comp
scop
has 4

Pl Cadastral parcels in INSPIRE can serve the purpose of generic information locaters-for €
Cations, i.e. searching and linking other spatial information.

NSPIRE Directive requires that existing standards are taken into account‘(article 7 of
9152 can be taken into account when there is a requirement and consensus to ext
fication for cadastral parcels. An excellent opportunity to align the LADMwith INSPIRE cad
presented itself as both were under development at the same timexThrough joint work
IRE Thematic Working Group CP (TWG CP) and the LADM ProjectyTeam this has been a
red consistency between INSPIRE and the LADM, and resudlted in a matching of ¢

b and targeted application areas, e.g. INSPIRE has strong.focus on environmental users, wh
multi-purpose character (supporting legal security, taxafion, valuation, planning, etc.) and

es and monitoring and reporting on the use of INSPIRE. Cadastral parcels is one of the 'harinonized data

nvironmental

nd the Data
stral parcels
between the
Chieved. This
pncepts and

t{e Directive).

atible definitions of common concepts. Of course it should besremembered that there are differences in

ile the LADM
the LADM is

supp
harm

netw
coop
In ad
and ¢

onization solutions for rights and owners of 3D.cadastral objects (such as building upits or utility
brks), which are currently also outside the scope of INSPIRE CP. However, through this intensive
bration, it is now possible for a European counfry to be compliant with both INSPIRE and with the LADM.
dition, it is now possible to extend the INSPIRE specifications using the LADM, if there is g requirement
onsensus to do so.

prting both data producers and data users in these»various application areas. Also, th£ LADM has

stral parcels,
pnsistencies.
5 it has been

In ordler to 'prove’ the compatibility, Figure.G.1 shows the LADM-based version of INSPIRE cadd
expligitly indicating how the INSPIRE development fits within the LADM and that there are no inc
In selecting relevant classes from.the LADM, using inheritance, adding attributes and constraint
possible to express the INSPIRE cadastral parcels data set in the LADM.

In INBPIRE context four classes are relevant:

LA SpatialUnit (wittt LA_Parcel as alias) as basis for CadastralParcel;

LA BAUnit as-basis for BasicPropertyUnit;

[A_BoeundaryFaceString as basis for CadastralBoundary;

A-SpatialUnitGroup as basis for CadastralZoning

The LADM attributes inherited by INSPIRE can have a more specific data type or cardinality in INSPIRE
(compared to the LADM). This has been included in the diagram. This implies that an optional LADM attribute
[0..1], might not occur in INSPIRE as the cardinality can be set to 0, e.g. nationalVolume. This also implies
that an optional LADM attribute [0..1], might be an obligatory attribute in INSPIRE, e.g. label. Further,
INSPIRE specific attributes are added to the different classes. Figure G.1 looks a bit more complicated than
the normal INSPIRE CP UML class diagram, because it is showing the different LADM parent classes and the
refinement of the different attribute types (but the resulting model is the same).

It is noted that the current scope of the INSPIRE cadastral parcels is more limited than the LADM, e.g. it does
not include rights, restrictions and responsibilities.
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LA_BAUnit

«featureType»
BasicPropertyUnit

+ areaValue: Area [0..1]

+ inspireld: Identifier

+ name: CharacterString [0]

+ nationalCadastralReference: CharacterString
+ quality: DQ_Element [0]

+ source: Cl_ResponsibleParty [0]

AN

Note:

The LADM attributesinherited by INSPIRE can have a more specific
data type orcardinality in INSPIRE (compared to LADM). Thishasbeen
included in the diagram. Thisimplies that an optional LADM attribute
[0..1], might not occur at all in INSPIRE as the cardinality can be set to
0; e.g. nationalVolume. Thisalso impliesthatan optional LADM
attribute [0..1], might be an obligatory attribute in INSPIRE; e.g. label.

+ validFrom: DateTime
+ validTo: DateTime [0..1] -
“LA_BAUnit «codelListy
+ name: CharagterString [0 1] CadastralZoninglevelValue
+ type: LA_BAUnitType
+ ulD: Oid [derived + 1stOrder
::VersionedObjedt LADM + 2ndOrder
+ beginLifesparfVersion: DateTime + 3rdOrder
+ endLifespanVlrsion: DateTime [0..1]
+ quality: DQ_flement[0..*]
+ source: ClI_Rg¢sponsibleParty [0..%] /derived
0.* LADM
Iderived
/derived LA_SpatialUnit LADM
LADM «featureType»
1.2 CadastralParcel 0..1 0.1 K

0.

LA_BoundaryFaceString

«fdatureType»
CadagtralBoundary

+ bfsID: Oid [0]
+ estimatedAccfiracy: Length [0..1]

+ geometry: GNl_Curve

+ InspirelD: Ideptifier

+ locationByTejt: CharacterString [0]
+ quality: DQ_flement [0]

+ source: CI_R¢sponsibleParty [0]

+ validFrom: DateTime [0..1]

+ validTo: DatdqTime [0..1]
ZLA_BoundaryF3ceString

+ bfsID: Oid

+ geometry: G
+ locationByTejt:
::VersionedObjeqt

_MultiCurve [0..1]
CharacterString [0..1]

+ beginLifespar|Version: DateTime

+ endLifespanVlersion: DateTime {07]
+ quality: DQ_flement[0.."]

+ source: CI_Rg¢sponsibleParty»[0..*]

+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+

+

+

area: LA_AreaValue [0]

areaValue: Area [0..1]

dimension: LA_DimensionType [0]
extAddressld: Oid [0]

geometry: GM_Object

InspirelD: Identifier

label: CharacterString
nationalCadastralReference: CharacterString
quality: DQ_Element [0]

source: Cl_ResponsibleParty [0]
surfaceRelation: LA_SurfaceRelationType [0]
validFrom: DateTime [0..1]

validTo: DateTime [0..1]

volume: LA_VolumeWaiue’[0]

ZLA_SpatialUnit

+
+
+
+
+
4
+
h

+
+
+
+

LA_SpatialUnit

«featureType»
CadastralZoning

roup

+ estimatedAccuracy: Length [0..1]
geometry: GM_MultiSurface

InspirelD: Identifier [0..1]

label: CharacterString

level: CadastralZoningLevelValue
leveIName: LocalisedCharacterString [1..*]
name: GeographicalName [0..*]

orginalMapScaleDenominator: Integer[0..1]
quality: DQ_Element [0]
source: Cl_ResponsibleParty [0]

+ o+ + + + o+ + o+ o+ + o+ o+

area: LA_AreaValue [0.."] validFrom: DateTime [0..1]
dimension:xLANDimensionType [0..1] validTo: DateTime [0..1]
extAddrgssiD:™ Oid [0..%] ::LA_SpatialUnitGroup
labelf ChatacterString [0..1] + hierachyLevel: Integer
referercePoint: GM_Point[0..1] + label: CharacterString [0..1]
sulD: Oid + name: CharacterString [0..1]
surfaceRelation: LA_SurfaceRelationType [0..1] + referencePoint: GM_Point[0..1]
volume: LA_VolumeValue [0..%] + suglD: Oid

::VersionedObject ::VersionedObject
beginLifespanVersion: DateTime + beginLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1] + endLifespanVersion: DateTime [0..1]
quality: DQ_Element[0..*] + quality: DQ_Element[0..*]
source: Cl_ResponsibleParty [0..%] + source: Cl_ResponsibleParty [0..%]

nationalCadastralZoningReference: Character]

Btring

92

—Figure G:+—"TheINSPIRE—cadastral-parcetmodet-basedonthe tADM—————
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Annex H
(informative)

The LADM and LPIS

H.1 The integration of the LADM with European Land Parcel Identification Systems
(LPIS)

One

mang
Admi
geos
ident
alphs
geos
mem

of the aspects of the Common Agricultural Policy (CAP) of the European Union.isyto focus on the
gement of subsidies to the farmers. For this purpose, member states have gstablishgd Integrated
histration and Control Systems (IACS), including Land Parcel Identification Systems (LPIS) as the
batial component. The LPIS as a concept was already developed in 4992, when the need for
fication of the agriculture parcels to support IACS emerged. At that time/\the data modgl was purely
numerical without any geospatial reference. It was in the Council Reg. No 1593 (2000) that the
patial LPIS based on Geographic Information Systems (GIS) was prometed. Five years werg¢ given to the
ber states to establish LPIS in digital and geo-referenced format. Thus, the first year of opdrational GIS-

base
implg
LPIS

I LPIS was 2005. Although the regulatory requirements were unigue across the sector, the
mentations were a subject of the member states. In fact, ddring the development stage
5 in different member states, the use of Land Administration (LA, or Cadastre) data, as

particular the
5 of different
vell as large

A data model
n initiative in
used in this
5.

topography data, were on the agenda for a considerable time @3 In the following example,
bigned that imglies the collaboration or integration of the'CADM and LPIS. The standardizatiq
rea of LPIS ¥ Bl by the Joint Research Centre (JRC) of the European Commission is
ple, in order to represent potentials for integration/collaboration between the LADM and LPI

scale
is de
the g
exani

«FeatureType»
ReferenceParcel

NN

PhysicalBlock

SpatialAgriculturalParcel FarmerBlock CadastreParcel

Figure H.1 — Reference parcel types

A detlared 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, or conditions for eligibility
for payments). 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 one or many (1..*) declared agricultural
parcels. The EU regulations specify that reference parcels can be either cadastral parcels or production
blocks (see Figure H.1). In the end, some member states decided to build their systems as close as possible
to the declared agricultural practice, and use reference units, which contain only one spatial agricultural
parcel.
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The main difficulties of the cadastral parcel as reference for subsidies’ application are that

2012(E)

i) it contains non-agricultural land, so the area eligible for payment cannot be directly determined, and

ii) that boundaries of agricultural activity are out of the scope of LA, and their maintenance via the
cadastral update cycle is very complicated.

Therefore in H.2, the concept of SubParcel is introduced, which plays the role of a reference parcel (and as
glue between the LADM and LPIS).

H.2 A datamodelfor the integration of the CADM and LPTS

H.2.1 Geneéral

In the UML
attributes, or

H.2.2 Basi

LPIS Core M
The intentior
conformance
Member Stg
implementati
concepts are

cs of LPIS Core Model (LCM)

represented as classes.

Aid Application Register::
AidApplication

class diagrams, the current LADM classes are used, with or without smallrchanges in
the UML class diagrams are extended with new classes.

their

odel (LCM) has been developed by the Agriculture unit of the EC Joint Research Centre (
with this model is to extract general classes from functional LPIS systems, and test them for
with the EU Regulations; therefore the core model does“not cover every aspect of an
te experts could extend the boundaries of the LCM-o fit particular needs of national
pns. Figure H.2 represents the logical business model of\the main concepts of the LCM. All pasic

RC).

| PIS.

+ applicationID: CharacterString
+ farmerlD: CharacterString

Aid Application
Register::
FarmerSketch

Aid Application Register::
AgriculturalParcel

+ date: Date

m

drmers Register::Farmer

«featureType»

+  far
+  far
+  far

merlD: CharacterString

+ o+ o+ o+ +

referenceParcellD: CharacterString
declaredArea: float
paymentType: char

landUse: Code

cropCode: Code

merName: CharacterString
nerAddress: CharactefString

+contains|1

«featureType»

Cross Compliance::FarmingLimitation

«FeatureType»
LPIS::ReferenceParcel

Figure H.2 — The core (classes) of the LCM

H.2.3 Integration of LCM and the LADM basic classes

H.2.3.1 Spatial classes

) + uniquelD: CharacterString
Enfitlements Register:: + typeOfCC: char reontains| o renceArea: float
I Entitlement + regulatedBy: char g 1|+ effectiveDate: Date
+ typeOflimitation: Codelist + [digitisedArea: float
+ farmingLimitation: boolean + claimedArea: float

The class LA_SpatialUnit is one of the basic classes of the LADM. The LADM also provides the functionality
of administrative grouping spatial units with the class LA_BAUnit through which the legal facts (right,
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