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Foreword

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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19152 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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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 them, so that their similarities and differences can be better understood. This is a descriptive
standard, not a prescriptive standard.

Land administration is a large field; the focus of this International Standard is on that part of land
administration that is interested in rights, responsibilities and restrictions affecting land (or water), and the
geometrical (geospatial) components thereof. The LADM provides a reference model which will serve two
goals:

— to provide an extensible basis for the development and refinement of efficient and effective land
administration systems, based on a Model Driven Architecture (MDA), and

— to enable involved parties, both within one country and between different countries, to communicate,
based on the shared vocabulary (that is, an ontology), implied by the model.

The second goal is relevant for creating standardized information services in a national or international
context, where land administration domain semantics have to be shared between regions, or countries, in
order to enable necessary translations. Four considerations during the design of the model were that:

— it will cover the common aspects of land administration all over the world;

— it will be basedmo]n the conceptual framework of ‘Cadastre 2014’ of the International Federation of

Surveyors (FIG) "™,
— it will be as simple as possible in order to be useful in practice;
— the geospatial aspects follow the ISO/TC 211 conceptual model.

Until now, most countries (or states, or provinces) have developed their own land administration system. One
country operates a deeds registration system, another a title registration system. Some systems are
centralized, and others decentralized. Some systems are based on a general boundaries approach, others on
fixed boundaries. Some systems have a fiscal background, others a legal one. The different implementations
(foundations) of the various land administration systems do not make meaningful communication across
borders easy. However, looking from a distance, one will observe that the different systems are in principle
largely the same: they are all based on the relationships between people and land, linked by (ownership or
use) rights, and are in most countries influenced by developments in Information and Communication
Technology (ICT). Furthermore, the two main functions of every land administration (including cadastre and/or
land registry) are:

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

— providing information from the (national) registers.

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
systems). Modelling is a basic tool, facilitating appropriate system development and reengineering and, in
addition, it forms the basis for meaningful communication between different systems.

Standardization has become a well-known process in the work of land administrations and land registries. In
both paper-based systems and computerized systems, standards are required to identify objects,
transactions, 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 value, 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 administration
(including cadastre and/or land registry) is in operation. Open markets, globalization, and effective and
efficient development and maintenance of flexible (generic) systems, require further standardization.

The scope of this International Standard is provided in Clause 1. Conformance in relation to this International
Standard is given in Clause 2, and a conformance test is specified in Annex A. Normative references are
presented in Clause 3 and the used terms, definitions and abbreviations in Clause 4. Clause 5 gives a global
overview of packages. Clause 6 introduces the classes, attributes and associations in detail. Annex B explains
the 2D and 3D representations of spatial units. A comprehensive set of informative examples (using instance
level classes) is available in Annex C.

It must be noted that this is a generic domain model. It is expandable and it is likely that additional attributes,
operators, associations, and perhaps even additional classes, will be needed for a specific region or country;
see the country profiles in Annex D. Specific parts of the LADM are further detailed: the spatial profiles in
Annex E and the legal profiles in Annex F. Some examples of using the LADM in a specific context are: the
INSPIRE cadastral parcels in Annex G, the integration of the LADM with the agricultural Land Parcel
Identification Systems (LPIS) of the European Union in Annex H, and the Social Tenure Domain Model
(STDM) in Annex I. It is possible to use only a subset, or profile, of the LADM for a specific implementation.

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

The construction of external databases with party data, address data, taxation data, land use data, land cover
data, valuation data, physical utility network data, and archive data, is outside the scope of the LADM.
However, the LADM 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 and dynamic
aspects are included in Annex N. Annex O explains the link to other ISO international standards.

© ISO 2012 — All rights reserved vii



Licensed by INDECOPI to CTN Informacién geogréafica y geomatica - Dr. Jorge Les
Downloaded: 2013-04-25
Single-user licence only, copying and networking prohibited.



INTERNATIONAL STANDARD ISO 19152:2012(E)

Geographic information — Land Administration Domain Model
(LADM)

1 Scope

This International Standard:

— defines a reference Land Administration Domain Model (LADM) covering basic information-related
components of land administration (including those over water and land, and elements above and below
the surface of the earth);

— provides an abstract, conceptual model with four packages related to
1) parties (people and organizations);

2) basic administrative units, rights, responsibilities, and restrictions (ownership rights);
3) spatial units (parcels, and the legal space of buildings and utility networks);
4) spatial sources (surveying), and spatial representations (geometry and topology);

— provides terminology for land administration, based on various national and international systems, that is
as simple as possible in order to be useful in practice. The terminology allows a shared description of
different formal or informal practices and procedures in various jurisdictions;

— provides a basis for national and regional profiles; and

— enables the combining of land administration information from different sources in a coherent manner.

The following is outside the scope of this International Standard:

— interference with (national) land administration laws that may have any legal implications;

— construction of external databases with party data, address data, valuation data, land use data, land
cover data, physical utility network data, archive data and taxation data. However, the LADM provides
stereotype classes for these data sets to indicate which data set elements the LADM expects from these

external sources, if available; and

— modelling of land administration processes.

2 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 1
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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 13240:2001, Information technology — Document description and processing languages —
Interchange Standard for Multimedia Interactive Documents (ISMID)

ISO 14825:2011, Intelligent transport systems — Geographic Data Files (GDF) — GDF5.0
ISO/TS 19103:2005, Geographic Information — Conceptual schema language

ISO 19105:2000, Geographic Information — Conformance and testing

ISO 19107:2003, Geographic Information — Spatial schema

ISO 19108:2002, Geographic Information — Temporal schema

ISO 19111:2007, Geographic Information — Spatial referencing by coordinates

ISO 19115:2003, Geographic information — Metadata

ISO 19125-2:2004, Geographic information — Simple feature access — Part 2: SQL option

ISO 19156:2011, Geographic information — Observations and measurements

4 Terms, definitions, and abbreviations

41 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

411

administrative source

source (4.1.21) with the administrative description (where applicable) of the parties (4.1.13) involved, the
rights (4.1.20), restrictions (4.1.19) and responsibilities (4.1.18) created and the basic administrative
units (4.1.2) affected

EXAMPLE 1 It is the evidence of a party’s right to a basic administrative unit.

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 right-of-way), a
land consolidation 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]

NOTE Boundary is most commonly used in the context of geometry, where the set is a collection of points or a
collection of objects that represent those points. In other arenas, the term is used metaphorically to describe the transition
between 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)

NOTE 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 apartment floor), or in
depth (e.g. an underground parking garage), or in all other directions to form a bounded volume. The volumes represent
legal space (in contrast with physical space).

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

NOTE Boundary face strings are used to represent the boundaries of spatial units by means of line strings in 2D.
This 2D representation is a 2D boundary in a 2D land administration (4.1.10) system. In a 3D land administration system
it represents a series of vertical boundary faces (4.1.4) where an unbounded volume is assumed, surrounded by
boundary faces which intersect the Earth’s surface (such as traditionally depicted in the cadastral map).

4.1.6

building unit

component 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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41.8

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

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

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

4.1.9
land
the surface of the Earth, the materials beneath, the air above and all things fixed to the soil

[UN/ECE, 2004]

4110

land administration

process of determining, recording and disseminating information about the relationship between people and
land (4.1.9)

NOTE In many countries, land administration information is determined, recorded and disseminated under the
umbrella of cadastre and land registry. Both institutions can be unified in a single (state) organization.

41.11
level
set of spatial units (4.1.23), with a geometric, and/or topological, and/or thematic coherence

EXAMPLE 1 One level of spatial units for an urban cadastre and another for spatial units for a rural cadastre.

EXAMPLE 2 One level of spatial units to define basic administrative units (4.1.2) associated with rights (4.1.20) and
another level of spatial units to define basic administrative units associated with restrictions (4.1.19).

EXAMPLE 3 One level of spatial units to define basic administrative units associated with formal rights, a second level
for spatial units to define basic administrative units associated with informal rights and a third level for spatial units to
define basic administrative units associated with customary rights.

EXAMPLE 4 One level with point (4.1.15) based spatial units, a second level with line based spatial units, and a third
level with polygon based spatial units.

4112
liminal spatial unit
spatial unit (4.1.23) on the threshold between 2D and 3D representations

41.13

party
person or organization that plays a role in a rights (4.1.20) transaction

NOTE 1 In order to be registered as a party, not all members need to be identified and registered individually.

NOTE 2 A basic administrative unit (4.1.2) may be a party because it may hold a right of e.g. easement.

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

4114
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]

4 © 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]

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

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

4117
required relationship
explicit association between either spatial units (4.1.23), or between basic administrative units (4.1.2)

NOTE 1 Due to legal aspects, history of data, inaccurate geometries or missing geometries, geospatial overlay
techniques may generate invalid, or no relationships between spatial units, which can be introduced by required
relationships.

NOTE 2  Relationships for spatial units may be defined with ISO 19125-2 types.
4.1.18

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.

41.19
restriction
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 ownership right (4.1.20).

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

4.1.20

right
action, activity or 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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41.21

source

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

4.1.22
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 boundaries
(collected from the field).

41.23

spatial unit

single area (or multiple areas) of land (4.1.9) and/or water, or a single volume (or multiple volumes) of space
NOTE 1 A single area is the norm and multiple areas are the exception.

NOTE 2 Spatial units are structured in a way to support the creation and management of basic administrative
units (4.1.2).

NOTE 3  This International Standard supports either 2-dimensional (2D), 3-dimensional (3D), or mixed (2D and 3D)
representations of spatial units, which may be described in text (“from this tree to that river”), or based on a single point
(4.1.15), or represented as a set of unstructured lines, or as a surface, or as a 3D volume.

NOTE 4 In addition to spatial units represented by a single point, text, or a set of unstructured lines, a spatial unit may
have an area equal to zero for administrative reasons.

41.24
spatial unit group
any number of spatial units (4.1.23), considered as an entity

NOTE The spatial units in a spatial unit group are not necessarily continuous.

EXAMPLE Spatial units together forming an administrative zone such as a section, a canton, a municipality, a
department, a province, or a country. Spatial units within a planning area.

4.1.25
utility network
network describing the legal space of the topology of a utility

NOTE 1 A utility network may be attributed with information about its legal, recorded or informal space.

NOTE 2 A utility network can also be modelled as a basic administrative unit (4.1.2).

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

4.2 Abbreviations

baunit basic administrative unit

FIG International Federation of Surveyors

GIS Geographical Information System

GNSS Global Navigation Satellite System

INSPIRE 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 Overview 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 packages, and one
subpackage. A (sub)package is a group of classes, with a certain degree of cohesion. Each (sub)package has
its own namespace. (Sub)packages facilitate the maintenance of different data sets by different organizations.
The complete model may therefore be implemented through a distributed set of (geo-) information systems,
each supporting data maintenance activities and the provision of elements of the model. The model may also
be implemented by one or more maintenance organizations, operating at national, regional or local level. This
underlines the relevance of the model: different organizations have their own responsibilities in data
maintenance and supply, but may communicate on the basis of standardized administrative and technical
update processes.

An overview of the (sub)packages (with their respective classes) is presented in Figure 1. The three packages
are: (1) Party Package (see 5.3), (2) Administrative Package (see 5.4), and (3) Spatial Unit Package (see 5.5).
The Surveying and Representation Subpackage (see 5.6) is a subpackage of the Spatial Unit Package.

All figures are UML 2.1 diagrams. The LADM classes are prefixed by LA_ to differentiate them from other
classes in the ISO geographic information series of standards.
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«conceptualSchema»

Party

+ LA_Party
+ LA_GroupParty
+ LA_PartyMember

+ LA_PartyRoleType
+ LA_GroupPartyType

(from LADM classes)

«conceptualSchema»
Spatial Unit

«conceptualSchema»
Administrative

+ LA_PartyType D

+ 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_StructureType

+ LA_LevelContentType

+ LA_AreaType

+ LA_VolumeType

| + Surveying and Representation

+LA_RRR

+ LA_BAUnit

+ LA_Right

+ LA_Restriction

+ LA_Responsibility

+ LA_Mortgage

+ LA_AdministrativeSource

+ LA_RequiredRelationshipBAUnit
+ LA_AvailabilityStatusType

+ LA_BAUnitType

+ LA_AdministrativeSourceType
+ LA_RightType

+ LA_RestrictionType

+ LA_ResponsibilityType

+ LA_MortgageType

(from LADM classes)

«conceptualSchema»
Surveying and Representation

(from LADM classes)

5.2 Basic classes of the LADM

The core LADM is based on four basic classes:

Figure 2 shows the basic classes of the LADM. The details of these four basic classes, and all other LADM

Class LA_Party. Instances of this class are parties.

classes, are presented in Clause 6.

+ LA_Point

+ LA_SpatialSource

+ LA_BoundaryFaceString
+ LA_BoundaryFace

+ LA_Transformation

+ LA_PointType

+ LA_SpatialSourceType
+ LA_InterpolationType

+ LA_MonumentationType

(from Spatial Unit)

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

Class LA_RRR. Instances of subclasses of LA_RRR are rights, restrictions or responsibilities.
Class LA_BAUnit. Instances of this class are basic administrative units.

Class LA_SpatialUnit. Instances of this class are spatial units.
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LA Party

LA RRR

LA_BAUnit

LA _SpatialUnit

Figure 2 — Basic classes of the LADM

5.3 Party Package

The main class of the Party Package is the basic class LA_Party (with party as an instance). LA _Party has a
specialization: LA_GroupParty (with group party as an instance). Between LA_Party and LA_GroupParty there
is an optional association class: LA_PartyMember (with party member as an instance). See Figure 3.

Party:
LA Party
Party: ]
LA _PartyMember
Party:

LA GroupParty

Figure 3 — Classes of Party Package

A group party, being a specialization of party, is also a party. This means that the aggregation relationship
between LA Party and LA GroupParty in Figure 3 creates group parties with (registered) parties as
constituents. Every party, being a constituent of a group party, may then be registered as a party member of
class LA_PartyMember.

5.4 Administrative Package
The main classes of the Administrative Package are basic classes LA_RRR and LA_BAUnit. See Figure 4.
LA_RRR is an abstract class with three specialization classes:

1) LA_Right, with rights as instances. Rights are primarily in the domain of private or customary law.
Ownership rights are generally based on (national) legislation, and code lists in the LADM are in
support of this, see Annex J.

2) 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.

3) LA _Responsibility, with responsibilities as instances.

© 1SO 2012 — All rights reserved 9
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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:: Administrative::

LA Restricton |<}——— LA_Mortgage

Figure 4 — Classes of Administrative Package

In principle, all rights, restrictions and responsibilities are based on an administrative source, as instances
from class LA_AdministrativeSource.

Class LA _RequiredRelationshipBAUnit allows for creating instances of relationships between baunits.
Relationships can be legal, temporal, or of a spatial nature.

5.5 Spatial Unit Package

5.5.1 The main class of the Spatial Unit Package is the basic class LA_SpatialUnit, with spatial units as
instances. LA_Parcel is an alias for LA_SpatialUnit, see Figure 5.

Spatial Unit:
LA_RequiredRelationshipSpatialUnit

Fﬁ b

Spatial Unit: Spatial Unit:(LA_Parcel) Spatial Unit:
LA _SpatialUnitGroup LA_SpatlaIUnlt 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  Spatial units may be grouped into two forms:

1) 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:

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

2) utility networks, as instances of class LA_LegalSpaceUtilityNetwork. A utility network concerns legal
space, which does not necessarily coincide with the physical space of a utility network.

5.5.4 Aninstance of LA Levelis a level.

5.5.5 Required relationships are explicit spatial relationships between spatial units, and instances of class
LA_RequiredRelationshipSpatialUnit. Sometimes there is a need for these explicit spatial relationships, when
the geometry of the spatial units is not accurate enough to give reliable results, when applying geospatial
overlaying techniques (e.g. a building, in reality inside a parcel, is reported to fall outside the parcel; the same
applies to the geometry of a right, e.g. an easement). Required relationships override implicit relationships,
established through geospatial overlaying techniques.

5.6 Surveying and Representation Subpackage

The four classes of the Surveying and Representation Subpackage are (1) LA_Point, (2) LA_SpatialSource,
(3) LA_BoundaryFaceString, and (4) LA_BoundaryFace, see Figure 6.

Surv eying and Representation::
LA_BoundaryFaceString

Surveying and Representation::
LA_Point |

Surveying and Representation::
LA_BoundaryFace

Surveying and Representation:: |
LA_SpatialSource

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.
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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.

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 supports the increasing use of 3D representations of spatial units, without putting an additional
burden on the existing 2D representations. Another feature of the spatial representation within the LADM is
that there is 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, such as that published in ISO 19107:2003.

6 Content of classes of the LADM and their associations

6.1 Introduction

All LADM classes adhere to ISO/TS 19103 stereotype class featureType (a feature type is a class of features,
i.e. abstractions of real world phenomena, having common properties). Many LADM classes are subclasses of
class VersionedObiject (see 6.2.1).

The LADM presupposes stereotype classes, with a minimal number of attributes, to address the situation
where an LADM class refers to external sources for parties, addresses, taxations, land uses, land covers,
valuations, building units, utility networks, or archives. See Annex K.

The LADM allows user-defined elements to be added. It is likely that additional attributes, operators,
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 VersionedObject

Class VersionedObject is introduced in the LADM to manage and maintain historical data in the database.
History requires, that inserted and superseded data, are given a time-stamp. In this 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.
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«featureType»
LA_GroupParty

v

+ + o+ +

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

source: Cl_ResponsibleParty [0..*]

constraints

.A/
4

{root}

+ depth() : Integer
getObject() : Any

+

+ parsedName() : Sequence<LocalName>

o

«datatype»

Oid

localld: CharacterString

+ namespace: CharacterString

«featureType» «featureType»
«featureType» o S |—
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_SpatialUnit

«featureType» «featureType»
LA_Party {endLifespanVersion (n-1) = startLifespanVersion (n)} LA_SpatialUnitGroup
«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*b.denominator =
b.numerator*a.denominator]

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

constraints

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

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

The attributes of VersionedObiject are:

beginLifespanVersion:
Value type:
Multiplicity:
endLifespanVersion:
Value type:
Multiplicity:

quality:

Value type:

Multiplicity:

© 1SO 2012 — All rights reserved

Start time of a specific instance version;

DateTime, based on ISO 1910

8

End time of a specific instance version;

DateTime, based on ISO 19103

0..1

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 attributes of Fraction are:

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

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

Value type of denominator shall be a positive integer value = 0.

Value type of numerator shall be a positive integer value = 0, and shall be lower than the denominator value.
6.2.3 Oid

Generic data type Oid is introduced in the LADM to provide support for object identifiers, see Figure 7.

The attributes of Oid are:

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

— namespace: Identifier for the data source of the spatial object;
Value type: 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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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»

+ + + 4+ + + + + + +

acceptance: DateTime [0..1]

availabilityStatus: LA_AvailabilityStatusType |-----
extArchivelD: ExtArchive [0..1]

lifeSpanStamp: DateTime [0..1]

maintype: Cl_PresentationFormCode [0..1]

quality: DQ_Element[0..%]
recordation: DateTime [0..1]
sID: Oid

source: Cl_ResponsibleParty [0..*]

submission: DateTime [0..1]

{if no link to ExtArchive then textin
LA_AdministrativeSource or
measurementsin LA_SpatialSource}

«featureType»

«featureType»

Administrative::

Surveying and Representation::

LA_AdministrativeSource

LA_SpatialSource

+ text: MultiMediaType [0..1] + measurements: OM_Observation [0..*]
+ type: LA_AdministrativeSourceType + procedure: OM_Process[0..1]

+ type: LA_SpatialSourceType

Figure 8 — Class LA_Source (with subclasses)

The attributes of LA_Source are:

— acceptance:
Value type:
Multiplicity:

— availabilityStatus:
Value type:
Multiplicity:

— extArchivelD:

The date of force of law of the source by an authority;
DateTime, based on ISO 19108

0..1

The availability status of the source;
LA_AuvailabilityStatusType

1

The identifier of a source in an external registration;

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

© 1SO 2012 — All rights reserved
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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.
recordation: The date of registration (recordation) of the source by the registering authority;
Value type: DateTime, based on ISO 19108
Multiplicity: 0..1
sID: The identifier of the source;
Value type: Oid
Multiplicity: 1
source: The responsible party of the source;
Value type: Cl_ResponsibleParty
Multiplicity: 0.rx
submission: The date of submission of the source by a party;
Value type: DateTime, based on ISO 19108
Multiplicity: 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 connected to the latter as ‘conveyancer’, ‘notary’, or ‘writer’ (see Figure 10).

NOTE 2 In some land administration systems, sources are required to perform the transactions but these are not
archived afterwards. The registration itself then serves as such evidence.

6.3 Classes of Party Package

6.31 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

+ share: Fraction [0..1]

members

+groups 0.1

«featureType»
Party::LA_GroupParty

grouplID: Oid
type: LA_GroupPartyType

constraints

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

«codeList»
Party::
LA_PartyType

«codelListy

LA_GroupPartyType

Party::

«codeList»
Party::
LA_PartyRoleType

unitRrr

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

+unit | 0..*

+unit

VersionedObject

«featureType»
Administrative::LA_BAUnit

+baunit] 0..*
suBaunit

+su [ 0.7

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

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

The attributes of LA_Party are:

extPID:
Value type:
Multiplicity:
name:
Value type:
Multiplicity:
pID:

Value type:
Multiplicity:
role:

Value type:

Multiplicity:

© 1SO 2012 — All rights reserved

The identifier of the party in an external registration;

Oid

0..1

The name of the party;

CharacterString

0..1

The identifier of the party;

Oid

The role of the party in the data update and maintenance process;

LA_PartyRoleType

0.*
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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 of class LA_GroupParty is a group party. Class LA_GroupParty is a subclass of LA_Party, thus
allowing instances of class LA_GroupParty to have an association with instances of class LA_RRR (and
thereby also to class LA_BAUnit). A group party consists of two or more [2..*] parties, but also of other group
parties (that is to say, a group party of group parties). Conversely, a party is a member of zero or more [0..*]
group parties, see Figure 9.

The attributes of LA_GroupParty are:

— grouplD: The identifier of a group party;
Value type: Oid
Multiplicity: 1

— type: The type of a group party;
Value type: LA_GroupPartyType
Multiplicity: 1

LA_GroupParty has a constraint requiring that the sum of the shares of the group party members shall equal
1. This constraint is only enforced if a class LA_PartyMember exists (see 6.3.3).

EXAMPLE Group parties are demonstrated in instance diagrams, see Annex C, Figures C.3, C.4, C.5 and C.26.

6.3.3 LA_PartyMember

An instance of class LA_PartyMember is a party member. Class LA_PartyMember is an optional association
class between LA Party and LA_GroupParty, see Figure 9.

The attribute of LA_PartyMember is:

— 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
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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
LA_PartyType code list is required to implement the LA_Party class. The code list shall provide a
complete list of all codes with a name and description.

6.4 Classes of Administrative Package

6.4.1 LA_BAUnit

An instance of class LA_BAUnit is a basic administrative unit. LA_BAUnit is associated to class LA_Party (a
party may be a basic administrative unit). A basic administrative unit is associated to zero or more [0..*] spatial
units. A basic administrative unit shall be associated to one or more [1..*] instances of right, restriction or
responsibility (i.e. a basic administrative unit cannot exist if there is not at least one right, restriction or
responsibility associated to it). A basic administrative unit can be spatially related, through a required
relationship, to zero or more [0..*] other basic administrative units (i.e. create an explicit spatial relationship
between two basic administrative units when the geometry is missing or inaccurate to provide reliable implicit
results). Basic administrative units do not need to be related explicitly. However, if an explicit required
relationship is specified, a basic administrative unit shall be associated to one or more [1..*] other basic
administrative units. A basic administrative unit can be associated to zero or more [0..*] administrative sources
(i.e. the basic administrative unit is usually described as the object affected by the right, restriction or
responsibility in the administrative source). A basic administrative unit can be associated to zero or more [0..*]
spatial sources (i.e. the extent — part of — of a basic administrative unit can be described on a spatial source).
See Figure 10.

The attributes of LA_BAUnit are:

— name: The name of the basic administrative unit;
Value type: CharacterString
Multiplicity: 0..1

— type: The type of the basic administrative unit;
Value 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»
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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 10.

The attributes of LA_RRR are:

— description: Description regarding the right, restriction or responsibility;
Value type: CharacterString
Multiplicity: 0..1
— rID: The RRR identifier;
Value type: Oid
Multiplicity: 1
— share: A share in an instance of a subclass of LA RRR;
Value type: Fraction
Multiplicity: 0..1
— shareCheck: Indicates whether the constraint in class LA_BAUnit is applicable;
Value type: Boolean
Multiplicity: 0..1
— timeSpec: Operational use of a right in time sharing;
Value type: ISO 8601 type or ISO 14825 type
Multiplicity: 0..1
NOTE Attribute timeSpec is capable of handling other temporal descriptions, such as recurring patterns (every week-

end, every summer, etc.). This means, for example, that a party can hold a right to use an apartment each year in March,
or that a group of pastoralists has the right to cross a field each summer (for fuzzy time range specifications see
ISO 14825:2011, Annex D; ISO 14825:2011, Annex D may be used instead of ISO 8601:2004).

6.4.3 LA_Right

An instance of class LA_Right is a right. LA_Right is a subclass of class LA_RRR. A right may be associated
to zero or more [0..*] mortgages (i.e. a mortgage is associated to the affected basic administrative unit but it
may also be specifically 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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6.4.4 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 restriction in the
association to LA_Party;

Value type: Boolean
Multiplicity: 0..1

— type: The type of the restriction;
Value type: LA_RestrictionType
Multiplicity: 1

NOTE Attribute partyRequired is set to TRUE (by default), if for the registration of the restriction a party is required,
and to FALSE, if the restriction is considered as a spatial unit restriction. The spatial unit restriction is always via a baunit.

EXAMPLE Restrictions are demonstrated in instance diagrams. See Annex C, Figures C.9, C.16, C.19, C.21, C.22
and C.23.

6.4.5 LA_Responsibility

An instance of class LA _Responsibility is a responsibility. LA _Responsibility is a subclass of class LA RRR.
See Figure 10.

The attribute of LA_Responsibility is:

— type: The type of the responsibility;
Value type: LA_ResponsibilityType
Multiplicity: 1
EXAMPLE Responsibilities 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. LA_Mortgage
is associated to class LA _Right (the right that is the basis for the mortgage). A mortgage can be associated to
zero or more [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 I1ISO 4217
Multiplicity: 0..1
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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
Multiplicity: 0..1
NOTE ISO 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_AdministrativeSource is a
subclass of class LA_Source. An administrative source shall be associated to one or more [1..*] parties (i.e. as
a minimum the party playing the role of conveyancer must be specified). An administrative source may be
associated to zero or more [0..*] basic administrative units (i.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..] instances 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 affecting a
basic administrative unit); see Figures 8 and 10.

The attributes of LA_AdministrativeSource are:

— text: The content of the document;
Value type: MultiMediaType based on ISO/IEC 13240
Multiplicity: 0..1

— type: The type of document;
Value type: LA_AdministrativeSourceType
Multiplicity: 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 Even if the geometry of spatial units is accurate, there may be legal reasons to establish required relationships
between baunits.

NOTE 3  LA_RequiredRelationshipBAUnit is a versioned object class. Different life cycle attributes than the versioned
object ones, can be added using the attribute ‘relationship’.

EXAMPLE Two historic versions of baunits should be connected in time when related to the same change, e.g.
when a part of a spatial unit is sold.

6.4.9 Code lists for Administrative Package

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

LA_AdministrativeSourceType: the LA _AdministrativeSourceType code list includes all the various
administrative source types, such as deed or title, used as supporting documents in a specific land
administration profile implementation. The LA_AdministrativeSourceType code list is required to
implement the LA_AdministrativeSource class. Code list shall provide a complete list of all codes with a
name and description.

LA MortgageType: the LA_MortgageType code list includes all the various mortgage types, such as
linear or micro-credit, used in a specific land administration profile implementation. The
LA_MortgageType code list is required only if the attribute type in LA_Mortgage class is implemented.
Code list shall provide a complete list of all codes with a name and description.

LA_RightType: the LA_RightType code list includes all the various right types, such as ownership,
customary or lease, used in a specific land administration profile implementation. The LA_RightType code
list is required to implement the LA_Right class. Code list shall provide a complete list of all codes with a
name and description.

LA RestrictionType: the LA_RestrictionType code list includes all the various restriction types, such as
servitudes, used in a specific land administration profile implementation. The LA_RestrictionType code list
is required to implement the LA _Restriction class. Code list shall provide a complete list of all codes with
a name and description.

LA_ResponsibilityType: the LA_ResponsibilityType code list includes all the various responsibility types,
such as waterway maintenance, used in a specific land administration profile implementation. 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 to provide reliable implicit results). Spatial units do not need to be related
explicitly. A spatial unit can be associated to zero or more [0..*] spatial sources. A spatial unit can form part of
0..1 other spatial unit. A spatial unit can include 0..* other spatial units. Spatial units can be further specialized
into building units (6.5.3) or utility networks (6.5.4); see Figure 11.

The attributes of LA_SpatialUnit are:

— area: The area of the 2D spatial unit;
Value type: LA_AreaValue
Multiplicity: 0.

— dimension: The dimension of the spatial unit;
Value type: LA_DimensionType
Multiplicity: 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
Multiplicity: 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

26

© 1SO 2012 — All rights reserved



ISO 19152:2012(E)

— surfaceRelation: 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.
NOTE The method ‘createArea( )’ constructs geometric primitive of type GM_MultiSurface based on associated

spatial representation (2D). The method ‘areaClosed( ) checks if associated spatial representation is closed (2D). The
method ‘computeArea( )’ computes area of associated spatial representation (2D). The method ‘computeVolume( )
computes volume of associated spatial representation (3D). The method ‘createVolume( )’ constructs geometric primitive
of type GM_MultiSolid based on associated spatial representation (3D). The method ‘volumeClosed( ) checks if
associated spatial representation is closed (3D). These methods define meaning of class at conceptual level, and are not
inherited from other classes, nor defined in other ISO standards. Not all methods are meaningful in all situations, e.g.
computeVolume() in case of 2D.

EXAMPLE Spatial units are demonstrated in instance diagrams, see Annex 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 of one 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 zero or one [0..1] larger spatial unit group, which again can
even be part of zero or one [0..1] larger spatial unit group, and so on. See Figure 11.

The attributes of LA_SpatialUnitGroup are:

— hierarchyLevel: The level in the hierarchy of an administrative or zoning subdivision;
Value type: Integer
Multiplicity: 1

— label: Short textual description of the spatial unit group;
Value type: CharacterString
Multiplicity: 0..1

— hame: 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_SpatialUnit, see Figure 11.

The attributes of LA_LegalSpaceBuildingUnit are:

— extPhysicalBuildingUnitID: The identifier of the building unit;

Value type: extPhysicalBuildingUnit
Multiplicity: 0..1

— type: The type of the building unit;
Value type: LA_BuildingUnitType
Multiplicity: 0..1

NOTE The extBuildingUnitlD 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.35.
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Figure 11 — Content of Spatial Unit Package with associations to other basic classes

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:
Value type: Oid
Multiplicity: 0..1

© 1SO 2012 — All rights reserved
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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 of class LA _Level is a level. LA_Level is associated to class LA_SpatialUnit, see Figure 11.

The attributes of LA_Level are:

— |ID: The identifier of the level;
Value type: Oid
Multiplicity: 1
— name: The name of the level;
Value type: CharacterString
Multiplicity: 0.1
— registerType: The register type of the content of the level;
Value type: LA_RegisterType
Multiplicity: 0..1
— structure: The structure of the level geometry;
Value type: LA_StructureType
Multiplicity: 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 area values (see
Annex J). The generic data type LA_VolumeValue is introduced in LADM to provide support for various types
of volume values (see Annex J).

The attributes of LA_AreaValue are:

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

The attributes of LA_VolumeValue are:

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

6.5.8 Code lists for Spatial Unit Package
The Spatial Unit Package has ten code lists (see Figure 11). See Annex J for examples of the values.

— 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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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_DimensionType: the LA _DimensionType code list includes all the various dimension types, such as
2D or 3D, used in a specific land administration profile implementation. The LA_DimensionType code list
is required only if the attribute dimension in LA_SpatialUnit class is implemented. The code list shall
provide a complete list of all codes with a name and description.

LA_UtilityNetworkStatusType: the LA _UtilityNetworkStatusType code list includes all the various utility
network status types, such as planned or in use, used in a specific land administration profile
implementation. The LA_UtilityNetworkStatusType code list is required only if the attribute status in
LA_LegalSpaceUtilityNetwork class is implemented. The code list shall provide a complete list of all
codes with a name and description.

LA_RegisterType: the LA_RegisterType code list includes all the various register types, such as rural or
urban, used in a specific land administration profile implementation. The LA RegisterType code list is
required only if the attribute registerType in LA_Level class is implemented. The code list shall provide a
complete list of all codes with a name and description.

LA_UtilityNetworkType: the LA_UtilityNetworkType code list includes 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_LevelContentType: the LA_LevelContentType code list includes all the various level content types,
such as primary right or customary, used in a specific land administration profile implementation. The
LA LevelContentType code list is required only if the attribute type in LA_Level class is implemented. The
code list shall provide a complete list of all codes with a name and description.

LA_StructureType: the LA_StructureType code list includes all the various spatial structure types, such as
point or polygon, used in a specific land administration profile implementation. The LA_StructureType
code list is required only if the attribute structure in LA_Level class is implemented. The code list shall
provide a complete list of all codes with a name and description.

6.6 Classes of Surveying and Representation Subpackage

6.6.1 LA _Point

An instance of class LA_Point is a point. A point may be associated to zero or one [0..1] spatial units (i.e. the
point may be used as the reference point to describe the position of a spatial unit). A point may be associated
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
— originalLocation: The calculated coordinates, based on measurements and observations;
Value type: GM_Point (type from ISO 19107)
Multiplicity: 1
— plD: The point identifier;
Value type: Oid
Multiplicity: 1
— pointType: The type of point;
Value type: LA_PointType
Multiplicity: 1
— productionMethod: Lineage;
Value type: LI_Lineage
Multiplicity: 0..1
— transAndResult: Transformation and transformed location;
Value type: LA _Transformation
Multiplicity: 0.rx

NOTE The method ‘getTransResult( ) returns the transformed point (GM_Point), and is not inherited from other
classes, nor defined in other ISO international standards.

6.6.2 LA_SpatialSource

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.

— procedure: The survey method used;

Value type: OM_Process, based on ISO 19156
Multiplicity: 0..1

— type: The type of the spatial source;
Value type: LA_SpatialSourceType
Multiplicity: 1.

NOTE 1 Measurements are the basis for mapping, and for historical reconstruction of the location of (parts of) the
spatial unit in the field.

NOTE 2  The relationship to LA_BAUnit can be obtained via LA_SpatialUnit.

6.6.3 LA_BoundaryFaceString

An instance of class LA _BoundaryFaceString is a boundary face string. LA_BoundaryFaceString is associated
to class LA_Point and class LA_SpatialSource to document the origin of the geometry. In the case of a
location by text, a boundary face string would not be defined by points. However, in all other cases, a
boundary face string shall be defined by two or more [2..*] points (i.e. as a minimum a boundary starts and
ends at a point, i.e. a straight line).

NOTE In case the boundary face string is defined by text, then no points are associated; in case the boundary face
string is not defined by text, then at least two points are associated (defining the boundary face string).

In the association between LA _BoundaryFaceString and LA_SpatialUnit, a + (plus) means that the associated
boundary face string has the same orientation within the spatial unit, and a — (minus) means that the
associated boundary face string has the opposite orientation within the spatial unit. A boundary face string
may be associated to zero or more [0..*] spatial sources (i.e. the boundary of a spatial unit can be described
on one or more spatial sources, on the spatial source creating the spatial unit and on the spatial source
creating the neighbouring spatial unit); see Figure 12.

The attributes of LA_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
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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 instance of class LA BoundaryFace is a boundary face. LA BoundaryFace is associated to class
LA Point and class LA_SpatialSource to document the origin of the geometry. In the case of a location by
text, a boundary face will not be defined by points. However, in all other cases, a boundary face shall be
defined by three or more [3..*] points (i.e. as a minimum, a triangle face is defined by three points). A
boundary face may be associated to zero or more [0..*] spatial sources (i.e. the face of a 3D spatial unit can
be described on one or more spatial sources, on the spatial source creating the spatial unit and the spatial
source 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;
Value type: Oid
Multiplicity: 1
— geometry: The boundary represented via a surface in 3D;
Value type: GM_Surface (type from ISO 19107)
Multiplicity: 0..1
— 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 surface geometry.
EXAMPLE 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 the values.

36

LA_MonumentationType: the LA_MonumentationType code list includes all the various monumentation
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 class is
implemented. 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 types,
such as survey plan or aerial photograph, used in a specific land administration profile implementation.
The LA_SpatialSourceType code list is required to implement the LA_SpatialSource class. The code list
shall provide a complete list of all codes with a name and description.

LA_InterpolationType: the LA_InterpolationType code list includes all the various point interpolation types,
such as start, end or mid arc, applicable in a specific land administration profile implementation. The
LA _InterpolationType code list is required to implement the LA_Point class. The code list shall provide a
complete list of all codes with a name and description.

LA PointType: the LA_PointType code list includes all the various point types, such as control or
cadastral, applicable in a specific land administration profile implementation. The LA_PointType code list
is required to implement the LA_Point class. The code list shall provide a complete list of all codes with a
name and description.
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Figure 12 — Content of Surveying and Representation Subpackage with associations to other (basic)

classes
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6.7 Associations between classes

In this subclause, three tables summarize all the relationships between the LADM classes: for associations
between classes, see Table 1; for generalizations between classes, see Table 2; and for aggregations
between classes, see Table 3.

Table 1 — Associations between the LADM classes

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

-BAUnit RelationBaunit
BAUnit BAUnNit relationBaunit unit1 0..” unit2 0..*
BAUnit RRR baunitRrr unit 1 rer 1.7
BoundaryFace SpatialSource bfSource bf 0.* source 0.*
BoundaryFace SpatialUnit minus bf 0.* su 0.*
BoundaryFace SpatialUnit plus bf 0.* su 0.*
BoundaryFaceString SpatialSource bfsSource bfs 0.* source 0.*
BoundaryFaceString SpatialUnit minus bfs 0.* su 0.*
BoundaryFaceString SpatialUnit plus bfs 0..* su 0..*
Mortgage Right mortgageRight mortgage 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 rrrParty rrr 0..* party 0..1
SpatialSource BAUnit baunitSource source 0.* unit 0.*
SpatialSource Party surveyorSource source 0..* surveyor 1.*
SpatialSource RequiredRelationship- | 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

Superclass? Subclass?
Restriction Mortgage
RRR Right
RRR Restriction
RRR Responsibility
Party GroupParty
Source AdministrativeSource
Source SpatialSource
SpatialUnit LegalSpaceBuildingUnit
SpatialUnit LegalSpaceUtilityNetwork
VersionedObject RRR
VersionedObject BAUnit
VersionedObject RequiredRelationshipBAUnit
VersionedObject RequiredRelationshipSpatialUnit
VersionedObject SpatialUnit
VersionedObject SpatialUnitGroup
VersionedObject Level
VersionedObject BoundaryFace
VersionedObject BoundaryFaceString
VersionedObject Point
VersionedObject Party
VersionedObject PartyMember
@  The LA prefix of class names has been omitted due to space
reasons.

Table 3 — Aggregations between the LADM classes

ISO 19152:2012(E)

Class 12 Class 2° R°|'Eenza1"‘e Multiplicity R°|'Eengazme Multiplicity
Party GroupParty parties 2.* group 0.
SpatialUnit SpatialUnit element 0.1 set 0.”*
SpatialUnitGroup SpatialUnitGroup element 1.* set 0..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

A.1.1 The abstract test suite is in conformance with ISO 19105. The LADM specifies a conceptual schema.
Actual use of the LADM requires that an application schema, such as a country profile, be developed. This
Annex specifies how to test whether a specific application schema is conformant with the LADM in terms of
package and level. Testing whether a specific data set is conformant, means checking the data set content
against the corresponding conformant LADM application schema (package and level).

A.1.2 This test suite specifies the requirements that the implementation under test has to meet in order to
be conformant to this International Standard. For each test the metadata conformity element takes one of the
following values:

1) Conformant (conformant). The resource is fully conformant with the cited specification.
2) Not Conformant (notConformant). The resource does not conform to the cited specification.
3) Not evaluated (notEvaluated). Conformance has not been evaluated.

The LADM consists of three packages and one subpackage, and for each of them a conformance test is
specified. Three conformance levels are specified per (sub)package: level 1 (low level), level 2 (medium
level), and level 3 (high level). A package is level 1 compliant if the classes with level 1 indicators are passing
the conformance test. A package is level 2 compliant if the classes with levels 1 or 2 indicators are passing
the conformance test. A package is level 3 compliant if the classes with level 1, 2 or 3 indicators are passing
the conformance test.

Table A.1 gives an overview per package to check for LADM compliancy. Conformance tests on the LADM
can be done per package. Conformance tests shall be done on interdependencies between applicable
packages when two or more packages are tested. The mandatory and optional attributes are given in the
class diagrams. The same holds for associations (also in case of interdependencies).

A.1.3 The test method in this Annex is used in all test cases ‘to examine the application schema of the
implementation under test, including class, attribute(s) and association definitions.” There are a number of
different ways to document the positive results of the test method:

1) Show inheritance structure between the LADM and the tested model (elements), or
2) Show mapping of elements between the LADM and the tested model.
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
LA_GroupParty 2 Oid, LA_Party, LA_GroupPartyType
LA_PartyMember 2 VersionedObject, LA_Party, LA_GroupParty
Administrative Exist only if Party Package is implemented
Package
LA_RRR 1 VersionedObject, Oid, LA_Party, LA_BAUnit, LA_Right
(as a minimum, this specialization shall be
implemented), LA_AdministrativeSource
LA_Right 1 LA_RRR, LA_RightType
LA_Restriction 2 LA_RRR, LA_RestrictionType
LA_Responsibility 3 LA_RRR, LA_ResponsibilityType
LA_BAUnit 1 VersionedObject, Oid, LA_RRR, LA_BAUnitType
LA_Mortgage 2 LA_Restriction
LA_AdministrativeSource 1 LA_Source, LA_Party, LA_AdministrativeSourceType,
LA_AvailabilityStatusType
LA_RequiredRelationshipBAUnit 3 VersionedObject, LA_BAUnit
Spatial 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_Level 2 VersionedObject, Oid
LA_RequiredRelationshipSpatialU 3 VersionedObject, LA_SpatialUnit
nit
Surveying and
Representation
Subpackage
LA_Point 2 VersionedObject, Oid, LA_SpatialSource,
LA_PointType, LA_InterpolationType
LA_SpatialSource 2 LA_Source, LA_Point, LA_Party,
LA_SpatialSourceType
LA_BoundaryFaceString 2 VersionedObject, Oid, LA_Point (if using geometry)
LA_BoundaryFace 3 VersionedObject, Oid, LA_Point (if using geometry)

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:

— 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

implementation class), and/or

— Spatial Unit Package: test A.2.6 is passed successfully.

A.2.2 Test case identifier: VersionedObject

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

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

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

c) Reference: level 1 requirement, see 6.2.1.

d) Test Type: Basic.

A.2.3 Test case identifier: Administrative::LA_BAUnit

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

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

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

c) Reference: level 1 requirement, see 6.4.1.

d) Test Type: Basic.

A.2.4 Test case identifier: Party::LA_Party

a) 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.

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

c) Reference: level 1 requirement, see 6.3.1.

d) Test Type: Basic.
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A.2.5 Test case identifier: Administrative::LA_Right

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

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

c) Reference: level 1 requirement, see 6.4.2 and 6.4.3.

d) Test Type: Basic.

A.2.6 Test case identifier: Spatial Unit::LA_SpatialUnit

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

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

c) Reference: level 1 requirement, see 6.5.1.

d) Test Type: Basic.

A.3 Abstract test suite for conformance level 2 (medium level)

A.3.1 General

This test suite tests the following requirement: the implementation of the package under test shall contain at
least the basic class(es) and the more common classes of the LADM. These classes of the LADM are, in
addition to the basic classes (level 1): LA_AdministrativeSource, LA BoundaryFaceString, LA_GroupParty,
LA _PartyMember, LA Point, LA _Restriction, LA _SpatialSource, and LA_SpatialUnitGroup. The
implementation class shall conform to basic/common class. This means that a LADM (sub)package is level 2
compliant if it is level 1 compliant and:

— Party Package: test A.3.4 and test A.3.5 are passed successfully;
— Administrative Package: test A.3.2 and test A.3.7 are passed successfully ;
— Spatial Unit Package: test A.3.9 is passed successfully;

— Surveying and Representation subpackage: test A.3.3, test A.3.6 and test A.3.8 are passed
successfully.

A.3.2 Test case identifier: Administrative::LA_AdministrativeSource

a) 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.

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 6.2.2 to 6.2.4.

d) 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) Reference: level 2 requirement, see 6.6.3.

d) Test Type: Basic.

A.3.4 Test case identifier: Party::LA_GroupParty

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

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 6.3.2.

d) Test Type: Basic.

A.3.5 Test case identifier: Party::LA_PartyMember

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

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 6.3.3.

d) Test Type: Basic.

A.3.6 Test case identifier: Surveying and Representation::LA_Point

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

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 6.6.1

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.
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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 contains at least one class conformant with
the definition of LA_SpatialUnitGroup and has all mandatory attributes and association roles of
LA_SpatialUnitGroup.

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 6.5.2.

d) Test Type: Basic.

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

A.4.1 General

This test suite tests the following requirement: the implementation of the package under test shall contain the
basic class(es) and all the other class(es) of the LADM. These classes of the LADM are, in addition to the
basic and common classes (level 1 and 2): LA BoundaryFace, LA_LegalSpaceBuildingUnit,
LA_LegalSpaceUtilityNetwork, 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 compliant if it is level 2 compliant and:

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

— Spatial 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)

d)

Reference: level 3 requirement, see 6.6.4.

Test Type: Basic.

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

a)

b)

c)

d)

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.

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

Reference: level 3 requirement, see 6.5.3.

Test Type: Basic.

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

a)

b)

c)

d)

Test Purpose: to ensure that the implementation under test contains at least one class conformant with
the definition of LA LegalSpaceUtilityNetwork and has all attributes and association roles of
LA_LegalSpaceUtilityNetwork.

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

Reference: level 3 requirement, see 6.5.4.

Test Type: Basic.

A.4.5 Test case identifier: Administrative::LA_Mortgage

a)

b)

c)

d)

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

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

Reference: level 3 requirement, see 6.4.6.

Test Type: Basic.

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

a)

b)

d)

46

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

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

Reference: level 3 requirement, see 6.5.6.

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 lower
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.1 and
B.2.

- I
\\! LA_BoundaryFaceString

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

- R US—— N | — -

Figure B.1 — Boundary face string concepts

[

<\:ﬁ =
LA_BoundaryFate$tring

left parcel

i

&
><)<‘/>ﬁ e

N

\

Figure B.2 — Spatial units defined by boundary face strings

48 © 1SO 2012 — Al rights reserved



ISO 19152:2012(E)

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 ———————
2D Liminal 7

e e 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, ISO 19110:2005, ISO 19126:2009 and
ISO 19131:2007. The examples are partly based on the terminology of STDM (Annex I) to illustrate the
context of STDM.

1)

10)

50

Longlease (Figure C.1).

Leasehold and ownership based on civil code for a particular country. A leaseholder (Joe) and an
owner (Fruit Co).

Customary right (Figure C.2).

Spatial units (Area 1:LA_Parcel, and Area 2:LA_Parcel), with a customary right (STDM_Relationship)
from the Dong people.

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

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

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

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

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

A building contains individual units (apartments), a shared unit with a common threshold (entrance),
and a ground parcel. Each unit owner holds a share in the shared unit and the ground parcel.

3D spatial unit (Figure C.7).

A 3D volume spatial unit with one owner.

Timeshare ownership (Figure C.8).

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

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

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 for five years (note that valuation and taxation are outside the
scope of the LADM).

19) Milk right (Figure C.19).

A milk right to a spatial unit.
20) Responsibility (Figure C.20).

A responsibility to clean the ditches.
21) Right to use (I) (Figure C.21).

A right 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



ISO 19152:2012(E)

52

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

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

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

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

Spatial unit complex of parcels with two owners.

Micro credit (Figure C.27).

Spatial unit with micro credit.

Tax valuations — Spain (Figure C.28).

Tax valuations on condominium rights in Spain. An owner of a building unit and related common and
individual parts is subject to a total tax amount, computed from sub-areas under uniform fiscal
categories of use.

Building ownership (Figure C.29).

A spatial unit with one owner, with a building from a different owner.

Marriage and inheritance (1) — Spain (Figure C.30).

Marriage and inheritance relationships to property (simple) in Spain. A married couple owns a
property with equal shares.

Marriage and inheritance (1) — Spain (Figure C.31).

Marriage and inheritance relationships to property (complex) in Spain. After Peter has died, he
leaves an usufruct right from his share to Mary, who still holds her half share of the property. Their
three children, Sasha, Teun and Inge, all inherit an equal share of Peter’s part.

Real estate — Spain (Figure C.32).

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

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

Norwegian categories of basic property units. Examples for Volume Unit, Landed Property and
Leased Land Unit.

Basic 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.

Grazing 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.

39) Buying and selling of a spatial unit (Figure C.39).

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 B
_ timeSpec should be
type = lease - ;
ype = type = ownership interpreted as a
share = 1/1 share = 1/1 tright
et | share=1 | _ _____| 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 People : CustomaryOw nership : Territory :LA_BAUnit

LA_GroupParty STDM_Relationship

type = customaryType

Area1 :LA_Parcel Area2 :LA_Parcel

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

ParcellasParty :LA_Party

Parcel2asParty :LA_Party Parcel3asParty :LA_Party

type = baunit

type = baunit type = baunit

ServedParcels :LA_GroupParty

Ownership :LA_Right

type = baunitGroup
grouplD = 1024

type = commonOwnership

Parcel4_Title :LA_BAUnit

ulD =1010000124
name = Ricks Orchard

Parceld4asParty :LA_Party

type = baunit

ServingParcel :LA_BAUnit

share =1 /1
timeSpec = <Null>

ulD =1010000120
name = Gaia Grazing Grounds

A serving parcel (instance of LA_BAUnit)
hasno direct natural ornon-natural
ownerbutinstead ownership isdefined
via associations from the served parcels
(1 to 4 in the diagram) through the
common ownership right.

Shared :LA_SpatialUnit

sulD = 1510

area = 14000
dimension = 2D

label = common access

Figure C.3 — Serving parcel — owned by neighbours

Parcel1_Unit :LA_BAUnit

ulD=1010000121

Parcel2_Unit :LA_BAUnit

Parcel3_Unit :LA_BAUnit

Parcel4_Unit :LA_BAUnit

ulD =1010000122
name = "Davis Farm"

ulD =1010000123

ulD =1010000124

name = Ricks Orchard

ParcellasParty :LA_Party

Parcel2asParty :LA_Party Parcel3asParty :LA_Party

Parcel4asParty :LA_Party

type = baunit

type = baunit type = baunit

type = baunit

ServedParcels :LA_GroupParty

type = baunitGroup

Amalia :LA_Party

type = naturalPerson

grouplD = 1024
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AccessParcel :LA_Right

RealProperty :LA_Right

type = ownership
share = 1/1

type = rightOfWay
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

type = naturalPerson

Mary :LA_Party

type = naturalPerson

ISO 19152:2012(E)

GroupOwnership :LA_Right

SmithsOven :LA_BAUnit

type = ownership

SmithsOvenUsers :LA_GroupParty

SmithsPlace :LA_SpatialUnit

Joe :LA_Party

type = naturalPerson

]

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

Figure C.5 — Group party

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

CommonParts :LA_Right

FiveStar_GroundParcel :

share = 1/100
type = apartment

LA_BAUnit

FiveStar_Commons :

LA_LegalSpaceBuildingUnit

buildingUnitiD = 104
type = shared

Frank :LA_Party

type = apartment
share = 1/1

AptOwner :LA_Right

IndividualUnit :LA_BAUnit

FiveStar_GroundParcel :

LA_SpatialUnit

FiveStar_2A:
LA_LegalSpaceBuildingUnit
buildingUnitiD = 110
type = individual

Figure C.6 — Apartment building

b

Q

WholeBuilding :

LA_LegalSpaceBuildingUnit

sulD =100

Jude :LA_Party

type = naturalPerson

JudesParcel :LA_Right

JudesParcel :LA_BAUnit JudesParcel :

type = ownership

LA_SpatialUnit

dimension = 3D

Face4 :LA_BoundaryFace

geometry = GM_Surface
bfID = 1086

Face3 :LA_BoundaryFace

geometry = GM_Surface
bflID = 1085

Face5 :LA_BoundaryFace

bflD = 1087
geometry = GM_Surface

Face2 :LA_BoundaryFace

Face1 :LA_BoundaryFace

geometry = GM_Surface
bfID = 1083

geometry = GM_Surface
bfID = 1082

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

type = naturalPerson

Timeshare :LA_Right

type = ownership
share = 1/1

timeSpec = February

GaialLodge :LA_BAUnit

name = Gaia Lodge
ulD = 12345

Figure C.8 — Timeshare ownership

TheState :LA_Party

type = nonNaturalPerson
role = stateAdministration

Monument :LA_Restriction

type = monument

Tarja :LA_Party

type = naturalPerson

56

Gaia Social Centre :LA_Right

type = ownership

LA_LegalSpaceBuildingUnit

buildingUnitID = 129
type = individual

Protected :LA_LegalSpaceBuildingUnit

Gaia Social Centre :
LA_BAUnit

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

Figure C.9 — Restriction

Rick :LA_Party

type = naturalPerson

Parcel4Ownership :
LA_Right

share = 1/1
type = ownership

Parcel4_Title :LA_BAUnit

name = Ricks Orchard
ulD =101000124

GaiaFarmCredit :LA_Party

type = nonNaturalPerson
role = moneyProvider

Case10 :LA_Mortgage

amount ={90000, euro}
interestRate = 4.51
ranking = 1

type = linear

Figure C.10 — Mortgage on ownership
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Rick :LA_Party Parcel1Ownership :LA_Right

Parcel1_Unit :LA_BAUnit

type = naturalPerson type = ownership

ulD =101000121

Alice :LA_Party

Usufruct :LA_Right
type = naturalPerson

type = usufruct

onUsufruct :LA_Mortgage

. king = 1
Bill :LA_Par ranking
Bl 1A _Party interestRate = 5.1
type = naturalPerson amount = {75000, euro}
role = moneyProvider type = linear

Figure C.11 — Mortgage on usufruct ownership

John :LA_Party Slum :STDM_Relationship SlumLevel :LA_Level
type = naturalPerson type = informalOccupation structure = text
SlumUnit :LA_BAUnit SlumLocation :LA_Parcel
label = plot-10

Figure C.12 — Informal right — text spatial unit

DinglLocation :LA Parcel

Informal :LA Level

TheDingPeople :LA Party dimension = 0D
referencePoint = (826700,129832) structure = point
customGroup :STDM_Relationship customUnit :LA BAUnit
type = customaryType

Figure C.13 — Informal right — point spatial unit
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GroupRanch1 :LA_Party

Grazing1 :STDM_Relationship

type = customaryType

QuarrelingParties : GroupRanch2 :LA_Party

LA_GroupParty

GrazingConflict : Grazing2 :STDM_Relationship

STDM_Relationship

type = customaryType

type = conflict

Unit1 :LA_BAUnit

ConflictUnit :LA_BAUnit Unit2 :LA_BAUnit

Area1 :LA_Parcel

Overlap :

Area2 :LA_Parcel
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 = nonNaturalPerson

CableTVNet_Gaia :
LA_LegalSpaceUtilityNetw ork

label = "CableTVNet_Gaia SubNet"
sulD = 145
dimension = 3D

Case15 :LA_Mortgage

ranking = 1

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

type = telecommunication
status = inUse
surfaceRelation = below

networkOwnership :
LA_Right

CableTVNET_Gaia :LA_BAUnit

name = gaiaSubnet
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type = ownership
share = 1/1

Figure C.15 — Utility network
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Tribe :
LA_Party

Access :LA_Restriction

type = servitude
timeSpec = {beginDrySeason, endDrySeason}

Jack :
LA_Party

ISO 19152:2012(E)

PolygonParcel :LA_Level

structure = polygon

Property :LA_Right Unit :LA_BAUnit

type = ownership

JacksPlot :LA_SpatialUnit

Figure C.16 — Pastoralists

FarmerPekka : :LA_Right BPU :LA_BAUnit Part3 :
LA Party |— type = ownership ulD = 10013 LA_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 Parcel2_Title :LA_BAUnit
1 share = 1/1 ulD =101000122
type:ownership name = "Davis Farm"

Parcel2Value :ExtValuation

Parcel2Tax :ExtTaxation

value = {37000, 42000, 45000}

amount =300

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

type = milkRight

MilkPasture :
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

60

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

Parcel3_Unit :LA_BAUnit

geometries. rolD ="101000123"

]

|

|

1

1
PassageWay : EasementsLevel : : Parcel3 : 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 (l)
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Frank :LA_Party

type = naturalPerson

—

AccessEasementPart :

Parcel4Ownership :

LA_Restriction

type = servitude
share = 1/1

LA_Right

share = 1/1
type = ownership

PassageWayNeighbor :
LA_BAUnit

dimension = 2D

D

As explicit
part-of-parcel
(spatial unit)
construction
isused, no

Parcel4_Unit :LA_BAUnit

need for

rolD ="101000125"

additional
spatial

(topologic)
-7 relationship
test.

SubParcel4A : Parcel4 :
LA_SpatialUnit LA_SpatialUnit
=A_opdard’ Ut -~ e
sulD = 125-A sulD = 125
area = 35 area = 345

dimension = 2D

1]

CleanDitchParcel4 :
LA_Responsibility

shareCheck = false
type = waterwayMaintenance

CleanDitchUnit4 :LA_BAUnit

AN SubParcel4B :
LA_SpatialUnit

Figure C.22 — Right to use (ll)

The spatial unit representing the "noBuilding" restriction (sulD = 151) should be derived
from the Fuel Station spatial unit (sulD = 150) through a spatial buffer operation. When
implementing, using Simple Featuresand ISO19125-2, the operation ST_Buffer(200,

metres) can generate the required geometry.

BuildingUnitLayer :
LA_Level

FuelStation :

LA_BAUnit

RestrictionLayer :

LA Level

sulD = 125-B
area =70
dimension = 2D

TheState :LA_Party

type = nonNaturalPerson

role = stateAdministration

noBuilding :LA_Restriction

share = 1/1
type = administrativeServitude

GaiaFuelStation :
LA_LegalSpaceBuildingUnit

sulD = 150

noBuildingBuffer :
LA_SpatialUnit

sulD = 151

noBuildingRestriction :LA_BAUnit

name = "Gaia Fuel Station Protection Area"
ulD = 1510000151
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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 51‘1|D=2.50
dimension = 2D dimension = 2D
area = 15000 area = 10000

Main :LA_Level

name = primaryParcels
structure = topological
type = primaryRight
registerType = all

Figure C.24 — Spatial unit complex (I)

BuildingUnitLevel :
LA Level

BuildingInParcel :

ParcelComplexOw nership : ParcelComplex : AurorasVilla :

LA Right LA BAUnit LA LegalSpaceBuildingUnit
type = ownership
share = 1/1
Aurora :LA Party

_ Parcel2 :
type = naturalPerson LA SpatialUnit Parcel1 :LA SpatialUnit

sulD = 156 sulD = 155
name = "Aurora's Preserve"
Parcellevel :
LA Level

LA RequiredRelationshipSpatialUnit

relationship <> ST _Inside

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

:LA_GroupParty Vof :LA_Right ComplexVof :

name = vof type = ownership LA_BAUnit

Markus :LA_Party [ |

Vof3 : Vof2 : Vof1 :
LA_SpatialUnit LA_SpatialUnit LA_SpatialUnit

Figure C.26 — Spatial unit complex (lll)

FarmersCooperation : InformalMicro : FarmerUnit : FarmParcel :
LA_Party ] STDM_Relationship — LA_BAUnit I LA_Parcel

type = informal

MicroCreditCollateral :
LA_Parcel

Figure C.27 — Micro credit

Manuel :LA_Party

type = naturalPerson
. . LotA_B1Valuation : AptOwner2 :LA_Right
In this case, there ismore than one fiscal -
. L ExtValuation _ .
use, and the spatial unitisdecomposed ___ _— type = ownership
into fiscal use spatial units, such asthe value = 10000 share = 1/1
onespresentedhere. valueDate = 1-10-2009 PkgOwner :LA_Right CommonParts2 :
: valueType = market type = ownership LA_Right
! share =1 /1 type = ownership
share =2 /30
LotA_1AValuation :ExtValuation
= ManuelApt_Title :LA_BAUnit
value = 50000 name = LasPalmasLotA, 1A
:Z:EZ?;;Z =1m1aork2309 ulD = 192125009550 LasPaimasLotA :
LA_BAUnit
ManuelPkg_Title :LA_BAUnit —
Currently, the valuation class, as name = LasPalmasLot A, B1
well as street and building ulD = 192125009546
addresses, and land use, are all
considered as External Registers to
which LADM has external links. T his _ LotA_1A_Habitation : LotA B1: LasPalmasLotA_Threshold :
meansthat during implementation, M LA_SpatialUnit LA_LegalSpaceBuildingUnit LA_SpatialUnit
interfaces shou.\d be deve\gped, ‘ LA_SpatialUnit label = 009550 2 type = individual
such asto provide connection to (in label = 009550_1 sulD = 10095502 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
spatial units, in order to validate,
process or perform transaction
requestson e.g. fiscal use spatial
units.

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
] LA_Right — LA_BAUnit

type = naturalPerson

type = ownership

A spatial topology relationship should be verified
between the building and the underlying spatial
unit, e.g. through a spatial profile.

BuildingOnParcel :

LA_RequiredRelationshipSpatialUnit

relationship = ST_Within

Mary :LA_Party

type = naturalPerson

Figure C.29 — Building ownership

JointOwner2 :LA_Right

type = ownership
share = 1/2

Peter&Mary_Title :LA_BAUnit

name = Finca Santa Trinidad

ulD = 19124000034

Peter :LA_Party

type = naturalPerson

JointOwner1 :LA_Right

type = ownership
share =1/2

Forthiscase, a simple example of joint ownership overa simple rural parcel is
considered. The model could alsorepresent property overa condominium
flat, but that would be a more complex example.

Peter&Mary_Parcel :

LA_SpatialUnit

label = 008723
sulD = 8723
area = 25000

dimension = 2D

Figure C.30 — Marriage and inheritance (l) — Spain
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Mary :LA_Party Sasha :LA_Party Teun :LA_Party
type = naturalPerson type = naturalPerson type = naturalPerson
Mary'sUsufruct :
LA_Right JointOwner3 :LA_Right JointOwner4 :LA_Right
type = usufruct type = ownership type = ownership
share = 1 /1 share =1/6 share =1 /6

ISO 19152:2012(E)

Inge :LA_Party

type = naturalPerson

JointOwner5 :LA_Right

type = ownership
share =1 /6

JointOwner2 :
LA_Right

PeterHeirs&Mary_Title :LA_BAUnit

Peter&Mary_Parcel :
LA_SpatialUnit

name = Finca Santa Trinidad

type = ownership
share =1/2

ulD = 192124000034

label = 008723
sulD = 8723
area = 25000

dimension = 2D

There is now a total of four joint owners for the property, Mary and her three children. The usufruct shall be considered a 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 situation
concerning rights (as compared to Part 1- Case 30). The spatial unit stays the same, because there are no geometric changes

involved.

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

This case extends the generic RegionalGovernment :LA Party
LADM, considering one of the type = nonNaturalPerson
mechanisms available for individual
country models, namely adding MeteoCenter :
their specific type categories into LA_SpatialUnit
code values and enumerations. In
. . . PublicOwnership : label = 010032
this case, the registerType receives LA Right sulD = 10032
a new "ES_special" type. ) area = 5000
type = ownership dimension = 20
share =1 /1
Furthermore, the LA_BAUnit
instance relates to a number of . |
L . AirportGrounds :
distinct parcels, which can be LA SpatialUnit
spatially disjoint. Although such IntlAirport_Title :LA_ BAUnit labsl = 010031
parcels are.qlsmlnt, they belong to name = International Airport sulD = 10031
the full partition of (2D) space, that ulD = 19124001003 area = 1000000
could be verified topologically. dimension = 2D

SpecialRealEstate :LA Level

registerType = ES_special
structure = polygon
type = primaryRight

© 1SO 2012 — All rights reserved

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 :
LA_LegalSpaceBuildingUnit

complINum = 8A
dimension = 3D

label = 1234V
sulD = 101234
area = 400

volume = 1200

Other examples are referred to this

category, like 3D property (volumes)
or fish farms at sea.

NO_LandedPropertyUnit :

LA_BAUnit

name = Peer Farm
ulD =10002560031

PeerPlantation :
LA_SpatialUnit

label = 31L
sulD = 31
area = 35000

dimension = 2D

PeerForest :
LA_SpatialUnit

label = 32L
sulD = 31

area = 300000
dimension = 2D

All Landed Property belonging to 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.

MainParcel :
LA_BoundaryFaceString

NO_Lease :LA_Right

fsID = 1001

geometry = GM_Curve

geometry = GM_Curve

Detachment :
LA_BoundaryFaceString type = Lien Right
fsiD = 1002 share =1 /1

timeSpec = "30 yearsfrom 1-10-2008"

Leased Land
Unit Example

BrigitPreserve :

LA_SpatialUnit

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

NO_LeasedLandUnit :LA_BAUnit

name = Brigit Preserve
ulD = 10002560056

NO_Ownership :LA_Right

type = ownership
share =1 /1

66

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

Co-Ownership Unit Example

NO_CoOwner2 :

LA_Right

type = ownership
share =1/2

Section4/16/0/1Threshold :

LA_SpatialUnit

Section Unit Example

NO_CoOwner3 :
LA_Right

type = ownership

Section4/16/0/1Flat :

LA_LegalSpaceBuildingUnit

NO_SectionUnit :LA_BAUnit

name = Lillehamer Compound
ulD = 10006780123

share =1 /2

NO_CoOwner4 :

Section4/16/0/2Flat :

LA_LegalSpaceBuildingUnit

BuildingOn4/16/0 :
LA_LegalSpaceBuildingUnit

LA_Right

type = ownership
share =1/2

Due to the large number of objects in the Section type of
Cadastral Unit, the spatial component values are not shown in this
diagram. The buildings and the building units are intended to be
represented in 3D, thus in a separate layer from the Threshold
Spatial Unit, which represent small parcels around the buildings.
These would be represented in 2D. The set of spatial units (and
related specializations), representing the total, are under Co-
Ownership, and the building is spread over two different sections.

AN

Mary :LA_Party

partylD = 123487
role = citizen
type = naturalPerson

© 1SO 2012 — All rights reserved

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

JointRight :LA_Right

type = jointOwnership
share = 1/10

LandOfBuilding :LA_SpatialUnit

JointSpaceCorona :
LA_BAUnit

MaryRight :LA_Right

type = ownership
share = 1/1

ComplexBuildingCorona :
LA_LegalSpaceBuildingUnit

MaryRecordedRight :
LA_BAUnit

MaryUnit :LA_SpatialUnit

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

«featureType»

MemberSalomon :LA_Party

name = Monica
type = naturalPerson

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 :» «':2?;:1;’1;);526 i)
LA_BAUnit LA_BAUnit LA_SpatialUnit LA_SpatialUnit
ulD = 101 uiD = 203 area = 6000 area = 3000

«featureType» «featureType» «featureType»

GrazingArea : Corridor : CorridorCrossPart1 :

LA_SpatialUnit LA_SpatialUnit LA_RequiredRelationshipSpatialUnit
area = 12000 area = 2000 relationship = ST_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» ?
VillageChief : «featureType» VillageBAU : «featureType»
LA_Party VillageRight :LA_Right LA_BAUnit Kwabre :LA_SpatialUnit
plD =999888 type = allocateResidentialLand ulD = 256576 area = 700000000
«featureType» «featureType» «featureType»
FamilyFather : «featureType» FamiliyBAU : FamilyNkrumahSU :
LA_Party FamilyRight :LA_Right LA_BAUnit LA_SpatialUnit
plD = 56432787 type = allocateFarmLand ulD = 8765075 area = 300000
«featureType» «featureType»
«featureType» «featureType» FamilyBAU : HouseholdJohnSU :
HouseholdLeader : Usefruct :LA_Right LA_BAUnit LA_SpatialUnit
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 = conveyor role = seller

Doc34567 :LA_SpatialSource

role = buyer

type = fieldScetch
acceptance = 01 Feb 2010

monumentation = marker

first point :LA_Point second 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

farm :LA_BAUnit

LA_SpatialUnit

parcel :

Figure C.39 — Buying and selling of a spatial unit
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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).
2) Queensland, Australia (Figure D.3).
3) Indonesia (Figure D.4).
4) Japan (Figure D.5).
5) Hungary (Figure D.6).
6) The Netherlands (Figure D.7).
7) Russian Federation (Figure D.8).

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

0

Admini:

«featureType»

VersionedObject

ative:LA_RRR

extPID: Oid [0..1]
name: CharacterString [0..1]

VersionedObject
«featureType»
Administrative::LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

rD: Oid

description: CharacterString [0..1]

share: Rational [0..1]

role: LA_PartyRoleType [0.."]

+
+
+ plD: Oid
+
+ type: LA_partyType

LADM Basic Classes |

shareCheck: Boolean [0..1]
timeSpec: 1S08601_Type [0..1]

A
|
|
|
|
|
|
|
|

+ 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

surfaceRelation: LA_SurfaceRelationType [0..1]
volume: LA_VolumeValue [0..%]

+ o+ o+ o+ |+ o+

areaClosed() : Boolean
computeArea() : Area
computeVolume() : Volume
createArea() : GM_MultiSurface
createVolume() : GM_MultiSolid
volumeClosed() : Boolean

A

AN

Packages inserted at a B
higher level in this diagram
belong to LADM and intend
to be applicable country-
wide. A given country
specialized model can use
several profiles and
elements contained in
these packages to define
their own specialized
packages. The
Dependency traces the
relationship between core
model elements, LADM
packages and country

|

Legal Profiles

LADM_PT_LegalAdministrative |

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

specialized packages.

AN

Currently, the Overview
package contains this
diagram and also is a
container for other
specialized classes that do
not belong to the
specialized components
concerning the Legal and
Administrative and the
Spatial components.

In case a Core Model or
othercomponent (e.g. the
LA_Partyor the Surveying
subpackage) becomes
sufficiently complexwithin

a country specialized
model, a new specialized
package should be created.

NOTE 1

LADM_PT_Overview

+ PT_TitleDeclaration

N
(from LADM_PT)
I

a
a
a

PT_AdminServitudeType

PT_Baldios
PT_BuildingMaintenance
PT_CollatioViae

PT_CoProperty

PT_HorizontalProperty
PT_InformationDuty
PT_JointProperty
PT_Property
PT_PublicTaxes

PT_ServingParcel
PT_TypeOfPServitudes
PT_UseFees
PT_CommonParts
PT_Expropriation
PT_Mortgage

PMD Benefits

PWD Benefits
Personal(contract)
PersonalServitude
PT_PledgeOfReceivables
PT_PraedialServitude
PT_Pre-Emption
PT_PreliminaryContract
Public Advantage
RAN Benefits
RANPre-Emption
PT_Requisition
PT_Retention
Right_of Joy
PT_Superficies
PT_TimeShare
TypeOfGroupPerson

+ TypeOfPServitudes

+ PT_Use&Habitation

+ PT_Usufruct

¥

+ AdminParcelSet

+ State

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+ o+ + 4+ 4 o+ + + 4+ 4

PT_AgrarianExplorationDuty

PT_CommonParts Responsibilities
PT_CoOwners Responsability

PT_EnvironmentConservation

PT_ServientResponsibilities

[ (70 Y [T (Y ) (Y ) (T ) [ ) [ [ ) () () () () () D [ ) ) ) ()

a

+ Adjacent PublicInfrastructure
+ Co-Responsibility

+ CommonResponsibility
+ ConservationDuty

+ ExplorationDuty

+ LatentResponsibility_E
+ PersonalContractResponsibility_E
+ PersonalResponsibility_A

+ PersonalResponsibility_E

+ PublicResponsibility

+ RealPropertyResponsibility E

+ UrbanBuildings Maintenance

+ AdministrativeServitude

+ Appurtenance

+ Co-Property

+ CommonRight_A
CommonRight_E
CommonOwnership
Condominium
FormsOfProperty
Encumbrance

Joint-Property

LatentRight_A

+ LatentRight E

+ Lien_A

+ Lien_E

+ BasicOwnership

+ OwnershipBundle

+ PersonalRight A

+ PersonalRight_E

+ Property

+ PublicDomainOwnership

+ RealPropertyRight_A

+ RealPropertyRight E

+ PublicRegulation

+ LocalComunity

+ StateEntity

+ o+ o+ o+

(from LADM_PT)

(from Annex F. Legal Profiles)

Topological_Profile

|

|

|

: + Topological_Boundary
| + Topological_Level
|

|

|

|

+ Topological_SpatialUnit

(from Annex E. Spatial Profiles)

WithHoles not separate option

| v o o o

+
+
A
+
+

SurfacewHoles_FaceString
SurfacewHoles_SpatialUnit
PolylnnerRing
PolyOuterBoundary
PolywHole

(from Annex E. Spatial Profiles)

AN

The Topological Spatial
Profile defines a
bidimensional (2D) Planar
Partition. If more than one
specialization of
LA_SpatialUnit is needed
to define the Partition,
further constraints are
required, which can use
the Simple Features
Access for SQL Profile
(SFS) and its topological
functions.

AN

Contents are not shown for this package.
It should serve the purpose of depicting
specific country cases concerning Land
Administration, through the instantiation
of specialized country model elements,
taken from the different packages. In

the absence of country specializations,
LADM elements could also be used.

LADM_PT_InstancelLevel

T
(from LADM_PT)

LADM-PT Specialized
Country Model:
Package Overview

Figure D.1 — Country profile Portugal — Package overview

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.

72
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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 note, further constraints can be defined in order to implement such classes in a spatial database.

LA_SpatialUnit
LA_Level Topological_SpatialUnit
Topological_Level + area: LA_AreaValue [0.."]
+level  +su|+ dimension: LA_DimensionType = 2D

+ 1ID: Oid + extAddressld: 0id [0..%]
+ name: CharacterString [0..1] 0.1 0-"1'+ label: CharacterString [0..1]
+ registerType: LA_RegisterType /derived + referencePoint: GM_Point [0..1]
+ structure: LA_StructureType = topological|LADM + sulD: Oid
+ type: LA_LevelContentType [0..1] + surfaceRelation:

LA_SurfaceRelationType [0..1]

«enumeration»
PT_TypeOfSA

PT_Parcel_G

PT_SocialArea

+ + + + o+ + 4

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

layer: Integer =1
nationalArea: LA_AreaValue
numProv: Oid

parcelType: PT_TypeOfParcel
perimeter: float

I T e

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

s

frente_maocomumy()

I

/
/

ServingParcel = SP
PublicWatersDomain = DH
PublicMunicipalDomain = DM
PublicRoad = VP
OtherPublicDomain = OD

PT_Baldio

+ + + + +

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

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

«enumeration»

PT_TypeOfParcel

Transitory = TR
Deferred = NC

Harmonized = HM

LA_RequiredRelationshipSpatialUnit

PT_noOverlaps

relationship: 1SO019125_Type = ST_Overlaps

constraints

{Invariant: ST_Overlaps(PT_Parcel_G,
PT_SocialArea) = false}

The Levels 1 to 3 together form the fullPartition (in 2D coordinate space), and so
they should obey to the following topologic relationships (according to Meijers):
"The union of the geometry of all polygonal features should cover the

whole area (so there are no gaps allowed), and no polygons are allowed

to overlap (intersection of all interiors of the polygons is an empty set)".

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 topological operators
ST_Contains and ST_Overlaps (=False) could be useful to formalize such
constraints, as exemplified by a specialization of the
LA_RequiredRelationshipSpatialUnit.

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

AN

Figure D.2 — Country profile Portugal — Specializations of Spatial Unit

© 1SO 2012 — All rights reserved
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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 spatial class under a specific legal regime, which is owned by the local community, as
recognized in the Portuguese Constitution.
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0..*
VersionedObject
VersionedObject «featureType»
«featureType» LA_SpatialUnit
LA_Party + area: LA_AreaValue [0.."]
+ extPID: Oid [0..1] baunitAsParty omenson: 011
. i _DimensionType [0..
: ;TDmeéiE)haracterStr|ng (011 x + extAddressID: ExtAddress[0.."]
+ 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. VersionedObject + volume: LA_VolumeValue [0..*]
«featureType» 0..* ]
VersionedObject LA_BAUnit + areaCIosed().B‘ooIean
+baunit + computeArea() : Area
«feitAu"gRy’ge» +rr + name: CharacterString [0..1] - - + ComputeVqume():VoIgme
— 1.* 1|+ type: LA_BAUnitType 0 0 + createArea():GM_MuIt|Suln‘ac¢la
o ) + ulD: Oid + createVolume() : GM_MultiSolid
dlgscrcl)p;lon. CharacterString [0..1] + volumeClosed() : Boolean
rD: Oi

+ + + + +

share: Fraction [0..1]

JA

shareCheck: Boolean [0..1]
timeSpec: . I . ) . )
Thiscl |
1S08601_1SO14825_Type [0..1] Thisclassisprimarily isclassisprimarily «CodeLists
populated from the populated from the LA RightT
Z% existing "Lot" table existingparcel table. _Rightlype
pad RN agriActivity
., ) i belowTheDepth
«featureType» QLD_BAUnit QLD_SpatialUnit boatHarbour
LA_Restriction -
- area: double [0..1] + subType: QLD_ParcelSubType commonwealthAcquisition
+ partyRequired: Boolean [0..1] - surveyed: boolean [0..1] covenant
+ type: LA_RestrictionType - volume: double [0..1] + perimeter(): double easement
excludedArea
forest
freehold
QLD_AdminArea grazing

QLD_Restriction

area: double [0..1]

{type = excludedArea}

constraints

VersionedObject

«blueprint,featureType»
ExtAddress

QLD_AdministrativeTypeCode

«enumeration»

Figure D.3 — Country profile Queensland, Australia
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+ administrativeType: QLD_AdministrativeTypeCode

Thisclassispopulated
from the Admin_Areas
table

landsLease
lease
// mainRoad
= «enumeration» marinePark
QLD_ParcelSubType mineTenure
nationalPark
property occupation
road ownership
roadIntersection portAuthority
watercourse profitAPrendre
canal railway
channel reserve
drain stateForest
sea stateLand
adjoiningState timberReserve
easement transferredProperty
esplanade waterResource
reservedEsplanade waterRights

housingLand
industrialEstate

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
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«featureType»
LA_GroupParty

+ grouplD: Oid
+ type: LA_GroupPartyType

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

+parties|2..*
VersionedObject baunitAsParty
«featureType» 0.*
LA_Party
+ extPID: Oid [0..1] VersionedObject
+ name: CharacterString [0..1] [*Party +rr
L «featureType»
+ plD: Oid 0.1 0. LA RRR
+ role: LA_PartyRoleType [0.."] —
+ type: LA_PartyType + description: CharacterString [0..1]
+conveyancer| 1..* + 1iD: Oid 0..* 0..*
- +rrr . i - -
. + share: Fraction [0..1] +rr +baunit
0.. + shareCheck: Boolean [0..1] — VersionedObject
+ 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..*|+ ulD: Oid
LA_AdministrativeSource
+ text: MultiMediaType [0..1]
+ type: LA_AdministrativeSourceType
«featureType» AN
LA_Right |- ___. A Land Right can be a collateral of one or
] - more mortgages. The level of a particular
- * type: LA_RightType land rightin a mortage isindicated by
0.. ranking. Contrary, a mortgage may have
one ormore collaterals.
ID_Right LA_RightType
+ transactionType «CodelList»
ID_Righttype
+(ordered)| 0..*
— — - + Dispute
LA_Restriction LA_AdministrativeSource Type + RightofApartementUnit(HakMilikSatuanRumahSusun)
«featureType» «CodelList» * R!ghtofOccupan'cy -
LA_Mortgage ID_AdminDocumentType + RightofOwnership(HakMilik)
+ RightofUse(HakPakai)
+ amount: Currency [0..1] + BiddingSummary + RighttoConstructBuilding(HakGunaBangunan)
+ interestRate: Float[0..1] + CourtDecision + RighttoCultivate(HakGunaUsaha)
+ ranking: Integer[0..1] + Deed + RighttoManage(HakPengelolaan)
+ type: LA_MortgageType [0..1] + LandCertificate + Usufrucht
+ MortgageCertificate + Waqf(Wakaf)
Figure D.4 — Country profile Indonesia
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«featureType» + procedure: OM_Process [0..1] 0. . : . JP LAF M Tye
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+ availabilityStatus: LA_AvailabilityStatusType + qualityType: JP*LAQUE‘"YTVW
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+ recordation: DateTime [0..1] - zoning: JF_tAzoninglype
+ sID: Oid + co-ordinateSystemNo: Integer + areaClosed) : Boolean
+ source: Cl_ResponsibleParty [0..] + oreationAreaValue: Real + computeAreal) : Area
+ submission: DateTime [0.1] + creationDate: CharacterString N teVol N Vol
+ creatorName: CharacterString compute OUWE()' olume
4 + geodeticSystemNo: Integer + creatsArea().le\/LMumSuvrfa(?e
ource + municipalityCode: Integer + createVolume() : GM_MultiSolid
] «featureType» - + municipalityName: CharacterString + volumeClosed() : Boolean
0.7] LA_AdministrativeSource 1. + Integer
+ text: MultiMediaType [0..1] +source
0.7| + type: LA_AdministrativeSourceType 0.* “ccodeListy
JP_LAUsageType
+ bank =16
+ canal = 12
+ channel =13
P + channelWhereHardToUse = 14
«codeList» ) + crossUsage = 23
boundaryType is «codeList» JP_LACoOwnerExistence + ditch=17
the boundary line JP_LABoundaryType  coOwner=1 + field=2
type from one to + singleO\ =0 + forestReserve = 18
next point, ordered + boundaryOfFirstLevelZone = 2 rion + graveyard = 10
: l;oungarygiyumc‘lp_al;ty =4 + irgationPond = 15
oundaryOliParcel = _ «codeList + lakesAndMarshes = 6
: Zzg;i?KQfg,econdLeve\Zone =3 JP_LAOwnerType + mineralSpringLand = 5
= + rests = 7
+ provisionalBoundaryOne = 5 + localGovernment = 2 + others = 24
+ provisionalBoundaryTwo = 6 + nationalHold =1 + paddyField = 1
+ otherCorporation = 5 + park = 20
- + others =7 +p ture = 8
«codeList «codeList + outSiteOfCadastrallnvestigation = 0 . glaasmuieg—
JP_LA ial JP_LASur i Type + private =6 ine =
«codeListy - - ’ N pnvateCor oration = 4 + precinctsOffempleQrShrine = 11
JP_LAPointLevel + aluminumPlate = 6 + canNotInvestigation = 0 p P - + publicRoad = 19
= + brassPlate =5 + co-ordinateMethodByLandSurvey = 2 +_publicCorporation = 3 + =21
+ agreedPoint = 1 + concrete = 4 + co-ordinateMethodByPhotogrammetry = 3 + residentialLand = 3
+ pointOfMapEdge = 2 + metal =1 + graphicMethod = 1 + saltPan =4
+ provisionalPoint = 3 = = ite =
P + olhe(s 711 + onhcph_otc 4 codeListr + schoolSite = 22
+ plastic=3 + others =7 JP_LAZoningType + unknown =0
+ rivet=2 =
- deListy
+ stone =7 + channel(other) = 42 «co
+ unknown =0 deList + channel(pond) = 41 JP_LAParcelStutusType
deLish «code ',S ? + crossUsage (channelForPower) = 53 + addressOnlyParcel =7
(codeLisb JP_LAQualityType | [+ crossUsage (lake) = 51 + distinguishedParcel = 1
JP_LAMonumentType Level A-1to A-3 + LevelAOne = 1 + crossUsage (others) = 54 + newlyRecordedParcel = 4
+ =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.
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+ expropriation
0.” + liquidate
0.* 0..1 0.* 0.* + margin
" N + wardship
B VersionedObject
featureType .
Spatial Units' :A - VIZ ’_’t 0.
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on MSZ 7772-1:1997 - * checker
: + label: CharacterString [0..1] + clauser
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Figure D.6 — Country profile Hungary
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NL_RequiredRelationship
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+ purchasePrice: Currency [0..1]
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NL_AdminSourceDocument + volume: LA_VolumeValue [0..¥] abel: Lharacter rlng[‘,. ]
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Figure D.7 — Country profile The Netherlands
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Figure D.8 — Country profile Russian Federation

© 1SO 2012 — All rights reserved



«interface»
KR_Cadastralinformation
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+mapSheet|1..” +parcel [1..*
LA_SpatialUnitGroup LA_SpatialUnit
«featureType» +indexinfo «featureType»
KR_CadastralMapSheet KR_Parcel
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Figure D.9 — Country profile Republic of Korea
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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 based’ spatial unit is used when a sketch (a quick drawing of a group of spatial units) is
available, e.g. sketch maps, and photographs, in the absence of any better identification;

— a ‘point based’ spatial unit (point spatial unit) is used when the only information about its location is a pair
of coordinates of a single point within its area (or volume). The attribute ‘referencePoint’ in LA_SpatialUnit
is used to record this location, which can carry a z-value;

— a ‘text based’ spatial unit (text spatial unit) is used when its definition is entirely by descriptive text. The
spatial unit is accompanied by one or more boundary face strings, each of which 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 point, and
can also carry a z-value;

— an ‘unstructured (line) based’ spatial unit (line spatial unit, ‘spaghetti’) is used when its representation is
allowed to have inconsistencies, such as hanging lines and incomplete boundaries. For the 2D case, the
boundary face strings are stored only once, not broken at the corners of the spatial units. The spatial units
are linked 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 ‘polygon based’ spatial unit (polygon spatial unit) is used when every spatial unit is recorded as a
separate entity. There is no topological connection between neighbouring spatial units (and no
boundaries 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 boundary
face string for every ring of the polygon (or set of boundary face strings, that together form a closed ring).
A polygon spatial unit, used in a 3D representation, uses at least one (non-shared) boundary face;

— a ‘topological based’ spatial unit (topological spatial unit) is used when spatial units share boundary
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 connection
between neighbours. For a 2D representation, boundary face strings are used forming closed loop(s) and
these boundary face strings have left and right references to the spatial units. In case of a 3D
representation, at least one boundary face with left/right information is included.

Mixed representations are also possible, because a boundary face string can be defined either by a geometry,
or by a free text block. It is possible for a spatial unit, in any form of encoding, to be specified by geometry on
some boundary faces, while by text on others. It is also possible to topologically encode text based spatial
units; for example, a part of a boundary can be defined by text (e.g. “along the natural shoreline”), while 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
LADM, 2D and 3D data are treated in a consistent manner throughout the model. It is important to realize that
there is a difference between the 3D physical object itself and the legal space related to this object. The LADM
only covers the ‘legal space’; that is the space that is relevant for the land administration (bounding envelope
of the object). This is usually larger than the physical extent of the object itself (for example including a safety
zone).

+o0 - closed

Z=0, or
local |
3D spatial unit in Level 2 not broken by
boundaries (boundary face strings) in
o — " Level 1

Figure E.1 — The notion of multiple levels

The Surveying and Representation subpackage of the LADM (see 5.6) allows a number of possible
representations of spatial units in 2D, 3D, or mixed (2D and 3D). For one specific type of spatial
representation, there are often just a limited number of classes and attributes needed, a spatial profile. This
Annex shows the required classes and attributes per spatial profile. The 3D cases also cover mixed 2D and
3D configurations. Further, in a specific country profile, it is possible to combine several spatial profiles, e.g.
spatial units with 2D topology and buildings with 2D polygons.

— 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)
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AN LA Level
The following classes should be omitted from Point Profile::Point Level
any implementations of the Point Profile: — —
LA_BoundaryFaceString;

LA_BoundaryFace

IID: Oid

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

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 0.1
represented in this diagram.

+ + + + +

/derived LADM

LA_SpatialUnit
Point_Profile::Point_SpatialUnit

AN + area: LA_AreaValue [0.."]
The following optional attribute was + dimension: LA_DimensionType = 2D
omitted from the specialized class: + extAddressld: ExtAddress[0..*]
volume + label: CharacterString [0..1]
+ referencePoint: GM_Point
The referencePointisnow non-optional. [~-=-=-—-=-=---- + sulD: Oid

+ surfaceRelation: LA_SurfaceRelationType [0..1]

Itisassumed that values for Area will be

required and should be contributed from constraints
othersources, namely implementations of {context Self::areaClosed() : Boolean post: result = false}
class LA_SpatialSource. {context Self::computeArea() : Integer post: result = 0}

{context Self:i:computeVolume() : Integer post: result = 0}
{context Self::volumeClosed() : Boolean post: result = false}

Figure E.2 — 2D Point based

AN LA Level
The following optional attributes were omitted from the specialized class: dimension, Text_Profile:Text_Level
label, referencePoint, and volume.
+ 1ID: Oid
Itisassumed that values for Area (and Volume in a 3D text spatial profile counterpart) can + name: CharacterString [0..1]
be optionally derived flrom the Ioca?ionByText data, ap?rt from being contributed from + registerType: LA_RegisterType
other sources, namely implementations of the LA_SpatialSource. + structure: LA_StructureType = text
The example constraint should be applied to all the operations (inherited from the + type: LA_LevelContentType [0..1]
superclass; not shown here) and not just the areaClosed(). It assumes that a boolean
operatorisGeomDescription isimplemented. This operator should verify whether the text 0.1
contalnnedlm locationByText attribute can be parsed into a geometry description of a Iderived LADM
SpatialUnit.
S~ao 0..*
LA_SpatialUnit
+boundaryFaceString Text_Profile::Text_SpatialUnit
LA_BoundaryFaceString + area: LA_AreaValue [0..]
Text_Profile::Text_Boundary . ) .|+ extAddressld: ExtAddress[0..*]
o 1. I/derivedLADM 1. + sulD: Oid
sID: Oi ) .
i it| + surfaceRelation: LA_SurfaceRelationType [0..1
+ locationByText: CharacterString +spatialUnit B vee | ]
i constraints
1 {context Text_SpatialUnit::areaClosed() : Boolean pre:
B isGeomDescription(Self.faceString.locationByText) = true}
The following optional attribute was omitted from the
specialized class:
geometry. AN
The following class should be omitted from any
The attributes fsID and locationByText are turned implementations of the Text Profile:
mandatory in this profile. The fsID attribute is the LA_BoundaryFace
identifier fora given Text_BoundaryFaceString object. o ) )
If the data in the text description contains mandatory Specialization from the LA_Point class can still be used
quality and lineage information, then the attributes within this profile, through the existing relationship with
estimatedAccuracy and productionMethod can be a specialization from LA_SpatialSource. Such classes
omitted as well. 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_Profile::Unstructured_SpatialUnit
Unstructured_Boundary

1o /derivedLADM +spatialUnit

. area: LA_AreaValue [0.."]
+ bfsID: Oid ’ . R dimension: LA_DimensionType = 2D
+ Igeometry: GM_MultiCurve [+simple_BoundaryFaceString 1. extAddressld: ExtAddress[0.."]

label: CharacterString [0..1]

referencePoint: GM_Point [0..1]

sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]

+ + + + + + o+

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

The following class should be omitted from any implementations
ofthe Unstructured Profile: LA_BoundaryFace. Specializations

from the LA_Point classcan still be used within this profile, through
the existing relationship with aspecialization from LA_SpatialSource.
Such Classes are not represented in thisdiagram.

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

ThisPolygon profile isrestricted to 2D space, and thus considersonly LA Level
BoundaryFaceString objects. It adds a new specialised class Polygon_Profile::Polygon_Level
Polygon_SpatialUnitGroup, to represent the whole area of a Nation.

Thisdefinesthe full extent to be contained within a 2D planar partition. + 1ID: Oid
Some attributes are omitted, new default values are used and restrictions + name: CharacterString [0..1]
are imposed on association cardinalities. + registerType: LA_RegisterType
+ structure: LA_StructureType = polygon
+ type: LA_LevelContentType [0..1]
0..1
LA_SpatialUnitGroup /derived LADM
Polygon_Profile::Polygon_SpatialUnitGroup
+ hierarchylLevel: Intgger=1 I/derivedLADM ) . 0
+ label: CharacterString +spatialUnit -
+ name: CharacterString = NationalArea I LA_SpatialUnit
+ suglb: Oid 1 +boundaryFaceString 1 Polygon_Profile::Polygon_SpatialUnit
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

© 1SO 2012 — All rights reserved 85



ISO 19152:2012(E)

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

LA_Level
Topological_Profile::Topological_Level

'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
is no more 'IoclationByTlext'attribute. Finally, there are a getofconstraints + structure: LA_StructureType = topological
defining a valid topological structure fora 2D planar partition. + type: LA_LevelContentType [0..1]

«Invariant» +level [ 0..1
«Invarianty {All topological boundaries are used once in plus
{non_intersection: topological and also exactly once in minusdirection. Unless )
boundaries do not intersect and do meet the boundary is on the edge of the domain than [derived LADM
other boundaries at begin and end} eitherthe plusor the minus direction isused

once (and the otherzero times).}

+su [ 0.*

LA_BoundaryFaceStﬂ'ngr

LA_SpatialUnit
Topological_Profile::Topological_SpatialUnit

TopologicaI_ProﬂIe::TopologicaI_Boundary‘I !

{non-intersection}

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]

' | plus/derived LADM +
+ bfsiD: Oid i 1
+ [geometry: GM_MultiCurve : ; : | ' +
+ quality: DQ_Element[0.."] ! ! ! +
Il | 1 +
0.* i ; 0..1
constraints | | minus/derived LADM 10y
I I +
I I
L I
| |
1 1

«invariant»

outerring (with counter-clockwise orientation) and optionally one ore more innerrings (with
orientation).}

{All associated boundaries together form one or more non-intersecting rings defining at least one

Figure E.6 — 2D Topological based
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Thisisthe spatial profile of a pure 3D topology structure (so no 2D or liminal 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

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.

IID: Oid

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

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

+ + + + +

«invariant» /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).}

i i minus i ! +su0..*
«invariant» LA_BoundaryFace]___, /derived LADM H LA_SpatialUnit
{non_intersection: 3D_Profile::3D_BoundaryFace | d : ] -
boundary facesdo : 0”*: 10..1 3D_Profile::3D_SpatialUnit
not (self-Jintersect --{+ bfID: Oid I I I ) - - -
and(dom)eetother + Igeometry: GM_Surface : l ' + dimension: LA?DlmensnonTy*pe =3D
boundary faces at + quality: DQ_Element[0.] }{0..* | plus ly.q|* extAddressid: ExtAddress[0.]
theirboundaries) | 1 idevived LADM | | l@bel: CharacterString [0..1]
1 | | + referencePoint: GM_Point[0..1]
' ' ' + sulD: Oid
' ' L-—-1+ surfaceRelation: LA_SurfaceRelationType [0..1]
' ' + volume: Volume [0..7]
1 1

«Invariant»

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

Figure E.7 — 3D Topological based
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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:

a legal profile for rights (Figure F.1)

a legal profile for restrictions (Figure F.2)

a legal profile for responsibilities (Figure F.3).

«featureType»
Administrative::LA_RRR

+ o+ o+ o+ o+

description: CharacterString [0..1]

rID: Oid

share: Rational [0..1]

shareCheck:

timeSpec: 1SO8601_Type [0..1]

Boolean [0..1]

v

«featureType»
Administrative::LA_Right

+ type: LA_RightType

JA

FormsOfProperty

AN

StateEntity can typically be the Nation, a N
State or a Municipality. Each one holds
PublicDomain_Ownership on Federal Lands,
State Lands or the Municipal Domain,
respectively.

88

1

The TimeSpec
value is just an

isType

OwnershipBundle ) initial (default)
+ownersh|p1 . BasicOwnership value; there
constraints o might be time
+ timeSpec: Time = perpetual limits in

{Self.maximumRR

Of(Property)implies

Self.maximumRR -> Size() = 1}

1
+maximumRR

jurisdiction not

1

0.

studied so far.

«FeatureType»
- StateEntity :LA_Party
type = nonNaturalPerson

PublicDomainOw nership

CommonsOw nership «FeatureType»

* Property

Joint-Property

Co-Property

Condominium

Appurtenance

constraints
{Self.share = 1/1}

constraints

{Self.share < 1/1}

constraints
{self.share < 1/1}

There are no known implementations of this abstract type, working as an
Appurtenance. It is kept here as there could be an implementation in a given
country, not studied so far.

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 Realm Of

derived or minorrights from ownership. It must be noted that the LADM class
LA_Right was only associated (through specialisation) to Rights in the
Private Law realm, once the domain is restricted to the Land Registry.

If considering a broader domain, also Rights conferred and regulated by
Public Law should be also considered as specialisations of LA_Right.

Private Law

[—|LocalComunity :LA_Party
type = nonNaturalPerson

’
’
’
7

Ownership of Commons can be held by other B
Real Property (as Parties), and in such cases it
classifies into a Common_Right under Private

Law (e.g. UK, Sweden). In countries such as
Portugal, the local community constitutes a
nonNaturalPerson (an Association) which holds
the Commons_Ownership right. This

Form _of_Property shares more similarities with
Public Law, so it was inserted into the Public

Law Realm, but can have a special legal regime.

Realm of Public Law

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

«featureType»
Administrative::LA_Restriction

+ partyRequired: Boolean [0..1]

+ o+ o+ o+ 4

description: CharacterString [0..1]
rID: Oid

share: Rational [0..1]
shareCheck: Boolean [0..1]
timeSpec: 1SO8601_Type [0..1]

+ type: LA_RestrictionType

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.

ISO 19152:2012(E)

«FeatureType»

StateEntity :LA Party

type = nonNaturalPerson

FormsOfProperty

asType: PT_AdminServitudeType

VersionedObject

«featureType»
Administrative::LA_Mortgage

amount: Currency [0..1]
interestRate: Float[0..1]
ranking: Integer[0..1]

type: LA_MortgageType [0..1]

+ + o+ o+

CommonRight_E

PersonalRight E

LatentRight E Lien_E

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

© 1SO 2012 — All rights reserved

Figure F.2 — Legal profile for restrictions

-
| . . .
. PublicDomainOw nershi
FormsOfProperty Realm of Rrivate Law | P
OwnershipBundle |
|
constraints | +publicUtility 1
: - < '
{Self.maximumRR isTypeOf(Property) |
implies Self.maximumRR -> Size() = 1} L I 0 |
0.* L
1 AdministrativeServitude |
AN | PublicRegulation

|
|
|
|
|
|
|
|
|
|
|
|
|
+regEncPrivateOwnership |
|
|
|
|
|
|
|
|
|
|
|
|
|

This specialized class is
represented here because it

is widely applicable worldwide,
having the same conceptual
meaning, and is already
presentin the LADM
Administrative package.
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VersionedObject
toatureT Realm of Private Law PublicRegulation
_« _ea ur_e {pe» 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» . . .
Adminis"aﬁve_y_pm Right Above: Generic conceptual relationship for
- LA_Responsibility as inherent to a 0-
+ type: LA_RightType LA_Rightora LA_Restriction 1
featureTyper Below and to the right: specific types of PersonalRight_E
L Administrative::LA_Restriction LA_Responsibility in the Private Law Realm
. UrbanBuildings Adjacent Ex Duty| [Conserv ationDuty]
* paryRequired: Boolean [0.11f | NOTE: certain generalisation relationships i Publi ucture|
* type: LA _RestrictionType were omitted from this diagram; check the %7
Rights and Restrictions profiles.
A}
Appurtenance Encumbrance //, \
\
BasicOwnership \
Example from Roman Law: >
+ timeSpec: Time = perpetual Collatio Viae, the duty to Can result from Consfitution, in
mantain public roads its higher form. or from i
crossing or adjacent to the stg erio Aor rLi] nstefcrmc
ZP property. aws, as e.g. Agrarian Refo
Realm of Public Law
c ight A | | Per t A Co-Property RealPropertyRight_E LatentRight_E
constraints i
(self.share < 1/1) Important Notice:
| ] | This diagram includes components derived both from the
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
Private and Public Law Realms. The correct presentation order
ity_A| |c ibili ealProperty _E| |L: gl| | for the 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.
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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
further define harmonized data specifications and network services. This is complemented with data access
policies and monitoring and reporting on the use of INSPIRE. Cadastral parcels is one of the harmonized data
sets !, Cadastral parcels in INSPIRE can serve the purpose of generic information locators for environmental
applications, i.e. searching and linking other spatial information.

The INSPIRE Directive requires that existing standards are taken into account (article 7 of the Directive).
ISO 19152 can be taken into account when there is a requirement and consensus to extend the Data
Specification for cadastral parcels. An excellent opportunity to align the LADM with INSPIRE cadastral parcels
(CP) presented itself as both were under development at the same time. Through joint work between the
INSPIRE Thematic Working Group CP (TWG CP) and the LADM Project Team this has been achieved. This
ensured consistency between INSPIRE and the LADM, and resulted in a matching of concepts and
compatible definitions of common concepts. Of course it should be remembered that there are differences in
scope and targeted application areas, e.g. INSPIRE has strong focus on environmental users, while the LADM
has a multi-purpose character (supporting legal security, taxation, valuation, planning, etc.) and the LADM is
supporting both data producers and data users in these various application areas. Also, the LADM has
harmonization solutions for rights and owners of 3D cadastral objects (such as building units or utility
networks), which are currently also outside the scope of INSPIRE CP. However, through this intensive
cooperation, it is now possible for a European country to be compliant with both INSPIRE and with the LADM.
In addition, it is now possible to extend the INSPIRE specifications using the LADM, if there is a requirement
and consensus to do so.

In order to ’prove’ the compatibility, Figure G.1 shows the LADM-based version of INSPIRE cadastral parcels,
explicitly indicating how the INSPIRE development fits within the LADM and that there are no inconsistencies.
In selecting relevant classes from the LADM, using inheritance, adding attributes and constraints it has been
possible to express the INSPIRE cadastral parcels data set in the LADM.

In INSPIRE context four classes are relevant:

— LA _SpatialUnit (with LA_Parcel as alias) as basis for CadastralParcel;

— LA _BAUnit as basis for BasicPropertyUnit;

— LA_BoundaryFaceString as basis for CadastralBoundary;

— LA_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 AN
«featureType» Note:
BasicPropertyUnit The LADM attributesinherited by INSPIRE can have a more specific
data type orcardinality in INSPIRE (compared to LADM). Thishasbeen
+ areaValue: Area [0..1] included in the diagram. Thisimpliesthat an optional LADM attribute
+ inspireld: Identifier [0..1], might not occur at all in INSPIRE as the cardinality can be set to
+ name: CharacterString [0] 0; e.g. nationalVolume. Thisalso implies that an optional LADM
+ nationalCadastralReference: CharacterString attribute [0..1], might be an obligatory attribute in INSPIRE; e.g. label.
+ quality: DQ_Element [0]
+ source: Cl_ResponsibleParty [0]
+ validFrom: DateTime
+ validTo: DateTime [0..1] 0.”
=LA_BAUnit «codelList»
+ name: CharacterString [0..1] CadastralZoningLevelValue
+ type: LA_BAUnitType
+ ulD: Oid Iderived + 1stOrder
::VersionedObject LADM + 2ndOrder
+ beginLifespanVersion: DateTime + 3rdOrder
+ endLifespanVersion: DateTime [0..1]
+ quality: DQ_Element[0..*]
+ source: Cl_ResponsibleParty [0..%] /derived
0.* LADM
Iderived
/derived LA_SpatialUnit LADM
LADM
«featureType»
1.2 CadastralParcel 0.1 0..1 1.*
+ area: LA_AreaValue [0] LA_SpatialUnitGroup
+ areaValue: Area [0..1] «featureType»
+ dimension: LA_DimensionType [0] CadastralZoning
+ extAddressld: Oid [0]
0. + geometry: GM_Object + estimatedAccuracy: Length [0..1]
+ InspirelD: Identifier + geometry: GM_MultiSurface
LA_BoundaryFaceString + label: CharacterString + InspirelD: Identifier [0..1]
«featureType» + nationalCadastralReference: CharacterString + label: CharacterString
CadastralBoundary + quality: DQ_Element[0] + level: CadastralZoningLevelValue
+ source: Cl_ResponsibleParty [0] + levelName: LocalisedCharacterString [1..%]
+ bfsID: Oid [0] + surfaceRelation: LA_SurfaceRelationType [0] + name: GeographicalName [0.."]
+ estimatedAccuracy: Length [0..1] + validFrom: DateTime [0..1] + nationalCadastralZoningReference: CharacterString
+ geometry: GM_Curve + validTo: DateTime [0..1] + orginalMapScaleDenominator: Integer[0..1]
+ InspirelD: Identifier + volume: LA_VolumeValue [0] + quality: DQ_Element[0]
+ locationByText: CharacterString [0] :LA_SpatialUnit + source: Cl_ResponsibleParty [0]
+ quality: DQ_Element[0] + area: LA_AreaValue [0..*] + validFrom: DateTime [0..1]
+ source: Cl_ResponsibleParty [0] + dimension: LA_DimensionType [0..1] + validTo: DateTime [0..1]
+ validFrom: DateTime [0..1] + extAddressID: Oid [0..%] LA_SpatialUnitGroup
+ validTo: DateTime [0..1] + label: CharacterString [0..1] + hierachylLevel: Integer
::LA_BoundaryFaceString + referencePoint: GM_Point[0..1] + label: CharacterString [0..1]
+ bfsID: Oid + sulD: Oid + name: CharacterString [0..1]
+ geometry: GM_MultiCurve [0..1] + surfaceRelation: LA_SurfaceRelationType [0..1] + referencePoint: GM_Point[0..1]
+ locationByText: CharacterString [0..1] + volume: LA_VolumeValue [0..*] + suglD: Oid
::VersionedObject ::VersionedObject ::VersionedObject
+ beginLifespanVersion: DateTime + beginLifespanVersion: DateTime + beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1] + endLifespanVersion: DateTime [0..1] + endLifespanVersion: DateTime [0..1]
+ quality: DQ_Element[0..*] + quality: DQ_Element[0..*] + quality: DQ_Element[0..*]
+ source: Cl_ResponsibleParty [0..*] + source: Cl_ResponsibleParty [0..*] + source: Cl_ResponsibleParty [0..*]
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Figure G.1 — The INSPIRE cadastral parcel model based on the LADM
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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 of the aspects of the Common Agricultural Policy (CAP) of the European Union is to focus on the
management of subsidies to the farmers. For this purpose, member states have established Integrated
Administration and Control Systems (IACS), including Land Parcel Identification Systems (LPIS) as the
geospatial component. The LPIS as a concept was already developed in 1992, when the need for
identification of the agriculture parcels to support IACS emerged. At that time, the data model was purely
alphanumerical without any geospatial reference. It was in the Council Reg. No 1593 (2000) that the
geospatial LPIS based on Geographic Information Systems (GIS) was promoted. Five years were given to the
member states to establish LPIS in digital and geo-referenced format. Thus, the first year of operational GIS-
based LPIS was 2005. Although the regulatory requirements were unique across the sector, the particular the
implementations were a subject of the member states. In fact, during the development stages of different
LPISs in different member states, the use of Land Administration (LA, or Cadastre) data, as well as large
scale topography data, were on the agenda for a considerable time @3 In the following example, a data model
is designed that imglies the collaboration or integration of the LADM and LPIS. The standardization initiative in
the area of LPIS % ¥l py the Joint Research Centre (JRC) of the European Commission is used in this
example, in order to represent potentials for integration/collaboration between the LADM and LPIS.

«FeatureType»
ReferenceParcel

NN

SpatialAgriculturalParcel FarmerBlock PhysicalBlock CadastreParcel

Figure H.1 — Reference parcel types

A declared agricultural parcel is a key concept applied in relation to area-based payments, which determines
the subject of the aid application, geographic location and extent (area) of agricultural activity. The declared
agricultural parcel is a subject of the payment calculation as well as for administrative control. Due to the
dynamic nature of agricultural activities, declared agricultural parcel can be unstable over time and space
(crop rotation, out of use, aggregation or subdivision of fields, different extent of use, 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
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 data model for the integration of the LADM and LPIS

H.2.1 General

In the UML class diagrams, the current LADM classes are used, with or without small changes in their
attributes, or the UML class diagrams are extended with new classes.

H.2.2 Basics of LPIS Core Model (LCM)

LPIS Core Model (LCM) has been developed by the Agriculture unit of the EC Joint Research Centre (JRC).
The intention with this model is to extract general classes from functional LPIS systems, and test them for
conformance with the EU Regulations; therefore the core model does not cover every aspect of an LPIS.
Member State experts could extend the boundaries of the LCM to fit particular needs of national
implementations. Figure H.2 represents the logical business model of the main concepts of the LCM. All basic
concepts are represented as classes.

Aid Application Register:: Aid Application
AidApplication Register::
1.*| FarmerSketch

+ applicationID: CharacterString
+ farmerlD: CharacterString
+ date: Date

Aid Application Register::

( i AgriculturalParcel
referenceParcellD: CharacterString

declaredArea: float

paymentType: char

landUse: Code
cropCode: Code

«featureType»
Farmers Register::Farmer

+ o+ o+ o+ +

+ farmerlD: CharacterString
+ farmerName: CharacterString 0.
+ farmerAddress: CharacterString

+contains|1

«FeatureType»

«featureType» LPIS::ReferenceParcel
Cross Compliance::FarmingLimitation

] ] _ +contains| ¥ uniquelD: CharacterString
Entitlements Register:: + typeOfCC: char + referenceArea: float
Entitlement + regulatedBy: char 0. 1|+ effectiveDate: Date
+ typeOfLimitation: CodelList v + [digitisedArea: float
+ farmingLimitation: boolean + IclaimedArea: float

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

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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restrictions, responsibilities in LA_RRR) are attached. The specialized classes of LA_SpatialUnit are outside
the scope of the LADM and LPIS integration (LA_LegalSpaceBuildingUnit and LA_LegalSpaceUtilityNetwork),
as is the hierarchical grouping in spatial unit groups (sections, municipalities, etc.); see Figure H.3. For a
meaningful, comparable and standardized classification of land, at least for the case of cadastral parcels as
agricultural reference parcel, SubParcel class is designed as a part of cadastral parcels in the model.
SubParcel has composition association to LA_SpatialUnit. In the SubParcel class, the attribute typeSubParcel
is designed to store different types of SubParcel. These are defined in the code list SubParcelType
(Figure H.3). One important consideration is that the boundaries of the defined classes are stable over time.
Otherwise, the update and maintenance procedures will definitely be a burden.

DeclaredAgriParcel

VersionedObject 0.

«featureType»

+declare

0..1¢ > 0.7

«CodelList»
SubParcelType

VersionedObject

+subParcel 1 i—:)le;algcmic:l «featureType»
pology LA_SpatialUnit
ReferenceParcel | | a different
VersionedObject area: LA_AreaValue [0..%]
«featureType» H dimension: LA_DimensionType [0..1]
SubParcel | extAddressiD: ExtAddress[0..%]
|

+ o+ o+ o+ 4+ 4+

arableLand
nonAgricultural
oliveTrees
otherTrees
permanentCrop
permanentPasture
semiNaturalGrassLand

+ referencePoint: GM_Point[0..1]
+ typeSubParcel: SubParcelType

All spatial

units part of
the same
planar
partition
(one
LA_Level)

T
+ + + + + 4+ + o+

label: CharacterString [0..1]

referencePoint: GM_Point[0..1]

sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]
volume: LA_VolumeValue [0..%]

+ + o+ 4+ +

+su 0..x
+level| 0..1
VersionedObject
«featureType»
LA_Level
11D: Oid

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

Figure H.3 — Spatial classes for the LADM - IACS/LPIS collaboration

H.2.3.2 Administrative classes

o

o

LA Party, Farmer, Right/Restriction/Responsibility (LA RRR), YearlyAidApplication, YearlyFarmerSketch,
DeclaredAgriParcel are the basic classes designed to manage administrative data in the model (Figure H.4).
LA Party and LA_RRR are two basic classes coming from the LADM. Other classes are designed for the
description of LPIS administrative data.
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VersionedObject VersionedObject «codeList» «codeListy
«featureType» «featureType» PaymentCode CropGroupCode
LA Party LA_RRR + arableCropsAreaPayment| [+ barley
+ extPID: Oid [0..1] +party  +rr + description: CharacterString [0..1] + arableCropsRegionalAid + linseed
+ name: CharacterString [0..1] + riD: Oid + durumWheat + noCrop
+ plD: Oid 0.1 0.4+ share: Fraction [0..1] + energyCrops + oats
+ role: LA_PartyRoleType [0..*] + shareCheck: Boolean [0..1] + nuts +orye
+ type: LA_PartyType + timeSpec: + proteinCrop + sfarchPatatoes
1IS08601_1S014825_Type [0..1] + seeds + vines
+ set-a-side + wheat
Z% SPS
starchPotato
«featureType» «featureType»
Farmer +farm e*[appl YearlyAidApplication VersionedObject
+ farmerAddress: CharacterString 1 01 + applicationID +partO+fdec|are «featureType»
+ farmerlD: CharacterString !+ applicationSeasonYear: CharacterString @p———— DeclaredAgriParcel
+ farmerName: CharacterString 1 1.7 -
+ paymentCalculation() : Currency + claimedArea: Float
+farmer | 1 + cropType: CropGroupCode
+ /determinedArea: Float
+ nationalPaymentType:
' +partOf | 1 NationalPaymentCode
tentitie 0.1 + paymentType: PaymentCode
VersionedObject /
/ +declare |0..*
«featureType» «enumeration» !
PaymentEntitlement EntitlementCalcType +sketch | 1. +subParcel | 1
- - If claimedArea
+ amoutOfHectare: Float singleFarmPayment VersionedObject | | _ 0,itmeans Refe‘rencePar‘cel
+ calcType: EntitlementCalcType regionSingleFarmPayment «featureType» that there isno VersionedObject
+ unusedHectare: Float combination YearlyFarmerSketch| [ claim for this «featureType»
+ valuePerHectare: Currency parcel SubParcel

Figure H.4 — Administrative classes for the LADM — LPIS integration

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

H.3 Special issues for the integration of the LADM and LPIS

A farmer is defined in article two of the EC Regulation No 1782/2003 as a natural or legal person or a group of
natural or legal persons. This definition of person can be represented by LA Party class designed for the
LADM. In Figure H.5, LA_Party is the main class, which represents natural persons and non-natural persons,
and also groups of natural and non-natural persons via LA_GroupParty class. So, the LADM person classes
have the functionality of representing farmers as all kinds of persons. However, a new class Farmer is
designed to represent the attributes which are specific only to farmers. One is farmerID, which indicates that
the person is a farmer. Another is farmerAddress, which includes up-to-date address information.
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«featureType» VersionedObject «featureType»
LA_GroupParty {> «featureType» Farmer
+ grouplD: Oid LA Party <— + farmerAddress: CharacterString
+ type: LA_GroupPartyType +parties| + extPID: 0id [0..1] + farmerlD: CharacterStringl
+ name: CharacterString [0..1] + farmerName: CharacterString
constraints 2.*| + pID: Oid
{sum(LA_PartyMember.share)=1 per group} + role: LA_PartyRoleType [0..] baunitAsParty
+ type: LA_PartyType 0.*
«codeList» .
LA_PartyRoleType 0.
+ bank VersionedObject
+ certifiedSurveyor «featureType»
«codelList» + citizen LA_BAUnit
«codeList» LA_PartyType + conveyancer -
LA_GroupPartyType : + employee + name: CharactgrStrlng [0..1]
— + baunit + farmer + type: LlA_BAUnltType
+ association + group + moneyProvider + ulD: Oid
+ baunitGroup + naturalPerson + notary
+ family + nonNaturalPerson + stateAdministrator
+ tribe + surveyor
+ writer

Figure H.5 — Person classes: LA_Party, LA_GroupParty and Farmer

«featureType» «featureType» VersionedObject «codeList»
FarmingLimitation _‘> LA_Restriction «featureType» LA_RightType
+ typeOfCrossCompliance: + partyRequired: Boolean [0..1] I> LA_RRR + agriActivity
Character + type: LA_RestrictionType + description: CharacterString [0..1] + commonOwnership
+ typeOfLimitation: + rID: Oid + customaryType
CodelList + share: Fraction [0..1] + fireWood
+ shareCheck: Boolean [0..1] + fishing
+ timeSpec: * grazing
IS08601_1S014825_Type[0..1] + informalOccupation
+ lease
+rer [ 1.7 Z% + occupation
+ ownership
VersionedObject «featureType» + ownershipAssumed
. + superficies
«featureType» LA_Right
DeclaredAgriParcel +baunit |1 + tenancy
+ type: LA_RightType + usufruct
+declare | 0. VersionedObject + waterrights
«featureType»
LA_BAUnit
+ name: CharacterString [0..1] VersionedObject
+ type: LA_BAUnitType «featureType» ,
+subParcel | 1 + ulD: Oid 0.0 0.0 LA_SpatialUnit 0.
ReferenceParcel + area: LA_AreaValue [0.."] :|
VersionedObject + dimension: LA_DimensionType [0..1] 0.+
+ extAddressID: ExtAddress[0..*] v
«f;atl:;eTyp:e» + label: CharacterString [0..1]
ubFarce X <@+ referencePoint: GM_Point [0..1]
+ referencePoint: GM_Point [0..1] 0. ']+ suD: oid
+ surfaceRelation:

+ typeSubParcel: SubParcelType 0.1
LA_SurfaceRelationType [0..1] -

+ volume: LA_VolumeValue [0..*] \—<>—,
0..*

Figure H.6 — Associations of rights and restrictions to DeclaredAgriParcel class
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In the LADM, LA_RRR class has three main types of specialization classes: LA_Right, LA_Restriction, and
LA_Responsibility. In the collaboration model for LPIS integration, farming rights are represented by LA_Right
class and some of farming limitations are represented by FarmingLimitation class as a specialization of
LA_Restriction class (Figure H.6). The only right IACS/LIPS is about the right to be paid (entitlement). It is
associated with Farmer and via YearlyAidApplication and DeclaredAgriParcel to SubParcel. It is not related
directly to LA_SpatialUnit.

H.4 Discussion

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

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

LA_Source VersionedObject «codeListy
«featureType» +source +rrr «featureType» LA_RightType
LA_AdministrativeSource LA_RRR s
1% 0..* + agriActivity
+ text: MultiMediaType [0..1] + description: CharacterString [0..1] + commonOwnership
+ type: LA_AdministrativeSourceType + rD: Oid + customaryType
+ share: Fraction [0..1] + fireWood
+ shareCheck: Boolean [0..1] + fishing
+ timeSpec: 1SO8601_1S014825_Type + grazing
[0..1] + informalOccupation
+ lease
«codeList» Z% + occupaulon
LA_AdministrativeSourceType + ownersh!p
«featureType» + owner‘sh'|pAssumed
+ agriConsent LA_Right + superficies
+ agriLease - + tenancy
+ agriNotaryStatement + type: LA_RightType + usufruct
+ deed + waterrights
+ mortgage
+  title

Figure H.7 — Registration of farming rights with the LADM classes

In this example, farming rights are designed as part of an LA system with a few extensions in code lists
(LA_RightType and LA_AdministrativeSourceType) with attribute values for attributes of some LADM classes
(see Figure H.7). The idea is that this will enable the application of an integrated solution for the management
of land use rights both for LA system and LPIS applications.

In order to try to design and test properly the model presented above, the modelling of the use cases (from the

business and system point of view) are to be elaborated, including activity diagrams of the processes and
workflows.
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Annex |
(informative)

Social Tenure Domain Model (STDM)

The STDM is an initiative of UN-HABITAT to support pro-poor land administration 9 STDM is meant
specifically for developing countries, countries with very little cadastral coverage in urban, or rural areas. It is
also meant for post conflict areas, areas with large scale informal settlements, or large scale customary areas.
The focus of STDM has been on the relationships between people and land, independently from the level of
formalization or legality of those relationships. It is a search for a model that will support all forms of land
rights, social tenure relations, and overlapping claims to land . |t should be emphasized that the STDM is
also a conceptual model and not an application model. Further, both STDM and LADM are descriptive and
not prescriptive. They provide formal languages for describing the many aspects of social tenure, so that the
similarities and differences between the different LA systems can be better understood. The purpose is that
the LADM will contribute to a better understanding of the many aspects of social tenure.

Table .1 — The LADM class names with their aliases in STDM

LADM class name

STDM alias

AdministrativeSource

SocialTenurelnventory

LegalSpaceBuildingUnit

Unit

BoundaryFace identical name
BoundaryFaceString identical name
GroupParty identical name
BAUnNit n.a.

Level n.a.

Mortgage Collateral
LegalSpaceUtilityNetwork UtilityNetwork
Party identical name
PartyMember identical name
Responsibility identical name
Restriction identical name
RequiredRelationshipBAUnit n.a.
RequiredRelationshipSpatialUnit | n.a.

Right STDM_Relationship

RRR SocialTenureRelationship
Source identical name

Point SurveyPoint

SpatialSource

SpatialUnitinventory

SpatialUnit identical name
SpatialUnitGroup AdminSpatialUnit
VersionedObject identical name
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The LADM originated from areas with formal cadastre and land registry systems. It is observed that STDM
contains most of the functionality of the LADM, sometimes under different terminology. Formal terminology as
used in the LADM cannot always be applicable because of the informal environment. In STDM most of the
same classes as in the LADM are used, but sometimes under different terminology, e.g. class RRR is named
class SocialTenureRelationship (see Table I.1).

EXAMPLE 1 Collaterals are demonstrated in instance diagrams, see Figure C.27.

EXAMPLE 2 Parcels (alias for spatial units, see Figure 5), are demonstrated in instance diagrams, see Figure C.2.

EXAMPLE 3 STDM relationships are demonstrated in instance diagrams, see Figures C.2, C.12, C.13, C.14 and C.27.
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Annex J
(informative)

Code lists

Code lists are used to describe a more open and flexible enumeration. Code lists are useful for expressing a
long list of potential values. The code lists included in the LADM aim to allow the use of local, regional or
national terminology. User communities have to define and manage their own values when implementing this
International Standard. Figures J.1 to J.4 show possible examples of values for these code lists.

«codelList» «codelList» «codelList»
Party::LA_PartyType Party::LA_GroupPartyType Party::LA_PartyRoleType
+ baunit + association + bank
+ group + baunitGroup + certifiedSurveyor
+ naturalPerson +  family + citizen
+ nonNaturalPerson + tribe + conveyor
+ employee
+ farmer
+ moneyProvider
+ notary
+ stateAdministrator
+ surveyor
+ writer
Figure J.1 — Code lists for Party Package
«codelList» «codelList» «codelList» «codelList»
Administrative:: Administrative:: Administrative:: Administrative::
LA_RightType LA_MortgageType LA_AdministrativeSourceType LA_ResponsibilityType
+ agriActivity + levelPayment + agriConsent + monumentMaintenance
+ commonOwnership + linear + agriLease + waterwayMaintenance
+ customaryType + microcredit + agriNotaryStatement
+ fireWood + deed
+ fishing + mortgage «codelList»
+ grazing +  title Administrative::
+ informalOccupation «codelList» LA_RestrictionType
* lease Administrative::
*+ occupation LA_Av ailabilityStatus Type «codelListy + adminPublicServitude
+ ownership Administrative:: + monument
+ ownershipAssumed + archiveConverted LA_BAUnitType + monumentPartly
+ superficies + archiveDestroyed + noBuilding
+ tenancy + archivelncomplete + basicPropertyUnit + servitude
+ usufruct + archiveUnknown + leasedUnit + servitudePartly
+  waterrights + docAvailable + rightOfUseUnit

Figure J.2 — Code lists for Administrative Package
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«codelListy «codeList» «codeList» «codeList» «codeList»
Spatial Unit:: Spatial Unit:: Spatial Unit:: Spatial Unit:: Spatial Unit::
LA_UtilityNetw orkStatus Type LA_SurfaceRelationType LA_DimensionType LA_BuildingUnitType LA_LevelContentType
+ inUse + mixed + 0D + shared + building
+ outOfUse + below + 1D + individual + customary
+ planned + above + 2D + mixed
+ onSurface + 3D + network
+ liminal + primaryRight
+ responsibility
+ restriction
«codeList» * informal
«codeList» «codeList» Spatial Unit::
Spatial Unit:: Spatial Unit:: LA_UtilityNetw orkType
«codeList» LA_RegisterType LA_StructureType «codeList»
Spatial Unit: + chemicals Spatial Unit:
LA_AreaType + urban + point + electricity LA_VolumeType
+ rural + polygon + gas
+ officialArea + mining +  text + heating + officialVolume
+ nonOfficalArea + publicSpace + topological + oil + nonOfficalVolume
+ calculatedArea + forest + unstructuredLine + telecommunication + calculatedVolume
+ surveyedArea + all + sketch +  water + surveyedVolume

Figure J.3 — Code lists for Spatial Unit Package

«codeList»
Surveying and
Representation::

«codeListy»
Surveying and
Representation::

«codeList»
Surveying and
Representation::

«codelList»
Surveying and
Representation::

102

LA_MonumentationType

LA_SpatialSourceType

LA_InterpolationType

LA_PointType

+ beacon + fieldSketch + end control
+ cornerstone + gnssSurvey + isolated noSource
+ marker + orthoPhoto + mid source
+ notMarked + relativeMeasurement + midArc
+ topoMap +  start
+ video

Figure J.4 — Code lists for Surveying and Representation Subpackage
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Annex K
(informative)

External classes

K.1 Introduction

The construction of external databases with party data, address data, taxation data, land use data, land cover
data, valuation data, physical utility network data, and archive data, is outside the scope of the LADM.
However, the LADM provides stereotype classes for these data sets, which indicate what data set elements
the LADM expects from these external sources, if available.
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«blueprint,featureType»

VersionedObject External::ExtArchive
«featureType» + acceptance: DateTime [0..1]
Party::LA_Party + data: LocalisedCharacterString
+ extraction: DateTime [0..1]
+ recordation: DateTime [0..1] .
+ sID: Oid «codeList»
+ sub.mission' DateTime [0..1] External::
VersionedObject . — ExtValuationType
«featureType» VersionedObject | |, et
Administrative::LA_RRR «blueprint,featureType» + refered
External::ExtValuation

+ value: Currency

VersionedObject VersionedObject + valueDate: DateTime \\\—B
+ valueType: ExtValuationType )
«blueprint,feature Type» «featureType» ISO 4217 is used for
External::ExtParty Administrative::LA_BAUnit , - /|list of currenciesin the
VersionedObject | ,7 |is0 19103 Currency
. * 4
+ elxtAddrfess.ID. ExtAddress [0..%] «blueprint,featureType» -
* f|ngerFr|nt. Image [9“1] External::ExtTaxation «codelListy
+ name: CharacterString [0..1] External::ExtTaxType
+ partylD: Oid + amount: Currency - P
+ photo: Image [0..1] + taxDate: DateTime + building
+ signature: Image [0..1] + taxType: ExtTaxType + land
+ realEstate
VersionedObject
ersionedObjec VersionedObject
«blueprint,featureType» . .
. «blueprint,featureType» «codelList»
External::ExtAddress External::ExtLandUse External::
+ addressAreaName: CharacterString [0..1] - - s Woe: ExtLandUseT ExtLandUseType
+ addressCoordinate: GM_Point[0..1] VersionedObject ype: Exttandiselype .
+ addressID: Oid + agriculture
A ' «featureType» VersionedObject + housing
+ buildingName: CharacterString [0..1] Spatial Unit::LA_SpatialUnit + industry
+ buildingNumber: CharacterString [0..1] «blueprint,featureType» + nature
+ city: CharacterString [0..1] External::ExtLandCover + recreation
+ country: CharacterString [0..1] A .
+ postalCode: CharacterString [0..1] * type: ExtCoverageType
+ postBox: CharacterString [0..1] «codeList»
+ state: CharacterString [0..1] VersionedObject External::
+ streetName: CharacterString [0..1] ) ExtCov erageType
; featureT «blueprint,featureType»
: «fea l..ll’? yp_e"» || External:: + forest
. Spatial Unit:: ExtPhysicalUtilityNetw ork + grass
: LA_LegalSpaceUtilityNetw ork + water
+ directed: boolean
Cl_Address (from ISO 19115) + extPartyManagerID: ExtParty
orthe INSPIRE address
spet?|fl|cat|on are options for VersionedObject
realizing ExtAddress. «featureType»
Spatial Unit:: «blueprint,featureType»

LA_LegalSpaceBuildingUnit External::ExtPhysicalBuildingUnit

+ extAddressID: ExtAddress[0..1]

Figure K.1 — External LADM classes

K.2 ExtParty

Class ExtParty is a class for an external registration of parties, see Figure K.1.
The attributes of ExtParty are:

— extAddressID:  the identifier, pointing to the external address;

— fingerprint: the fingerprint of the external party;

— name: the name of the external party;
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— partylD: the identifier of the external party;
— photo: the photo of the external party;
— signature: the signature of the external party.

K.3 ExtAddress

Class ExtAddress is a class for an external registration of addresses (an address being a direction for finding
a location), see Figure K.1.

The attributes of ExtAddress are:
— addressAreaName: the address area name of the external address;

— addressCoordinate: the coordinates of the external address;

— addressID: the identifier of the external address;

— buildingName: the building name of the external address;
— buildingNumber: the building number of the external address;
— city: the city of the external address;

— country: the country of the external address;

— postalCode: the postal code of the external address;

— postBox: the post box of the external address;

— state: the state of the external address;

— streetName: the street name of the external address.
NOTE INSPIRE address specifications may also be used.

K.4 ExtTaxation

Class ExtTaxation is a class for the external registration of taxation data. ExtTaxation is associated to class
LA_BAUnit, see Figure K.1.

The attributes of ExtTaxation are:

— amount: the amount of taxation;

— taxDate: the date of taxation;

— taxType: the tax type.

EXAMPLE Taxation data are demonstrated in instance diagrams, see Figure C.18.
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K.5 ExtLandUse

Class ExtLandUse is a class for the external registration of land use data; land use is an arrangement, activity
or input people undertake in certain land cover types, to produce, change or maintain it. ExtLandUse is
associated to class LA_SpatialUnit, see Figure K.1.

The attribute of ExtLandUse is:

— type: the type of land use.

K.6 ExtLandCover

Class ExtLandCover is a class for the external registration of land cover data; land cover is the observed
(bio)physical cover on the Earth's surface. ExtLandCover is associated to class LA_SpatialUnit, see
Figure K1.

The attribute of ExtLandCover is:

— type: the type of land cover.

K.7 ExtValuation

Class ExtValuation is a class for the external registration of valuation data. ExtValuation is associated to class
LA_BAUnit, see Figure K1.

The attributes of ExtValuation are:

— value: the value of the valuation;

— valueDate: the date of the valuation;

— valueType: the valuation type.

EXAMPLE Valuation data are demonstrated in instance diagrams, see Figure C.18.

K.8 ExtPhysicalUtilityNetwork

Class ExtPhysicalUtilityNetwork is a class for the external registration of mapping data of utility networks.
ExtPhysicalUtilityNetwork is associated to class LA _LegalSpaceUtilityNetwork, see Figure K.1.

The attributes of ExtPhysicalUtilityNetwork are:

— directed: the flow direction, fixed or not;

— managerlD: the organization responsible for the utility network.

K.9 ExtPhysicalBuildingUnit

Class ExtPhysicalBuildingUnit is a class for the external registration of mapping data of building units.
ExtPhysicalBuildingUnit is associated to class LA_LegalSpaceBuildingUnit, see Figure K.1.

The attribute of ExtPhysicalBuildingUnit is:

— extAddressID:  the identifier, pointing to the external address;
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Class ExtArchive is a class for the external registration of sources, see Figure K.1.

The attributes of ExtArchive are:

— acceptance:
— data:

— extraction:
— recordation:
— slD:

— submission:

the date of force of law of the source by the authority;

the content of the source;

the date the source was consulted;

the date of registration (recordation) of the source by registering authority;

the identifier of the source;

the date of submission of the source by a party.

K.11 Code lists for external classes

Figure K.2 shows code lists for external classes.

«codeList» «codeList» «codeListy «codeList»
External:: External:: External:: External::
ExtValuationType ExtTaxType ExtCov erageType ExtLandUseType
+ market + building + forest + agriculture
+ refered + land + grass + housing

+ realEstate + water + industry
+ nature
+ recreation

Figure K.2 — The LADM code lists for external classes
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Annex L
(informative)

Interface classes

Interface classes can be added to the LADM to support the generation and management of products and
services. These interface classes are considered to be user-defined, and outside the scope of the LADM.
However, to illustrate the concept of interface class, three interface classes are shown, for parties (see
Figure L.1), spatial units (see Figure L.2), and maps with spatial units, e.g. cadastral maps (see Figure L.3).

VersionedObject

«featureType»
Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

VersionedObject

«featureType»
Administrative::LA_BAUnit

B «interface» C
LA_PartyPortfolio isan interface class LA_PartyPortfolio
containing an overview (at folioDate)
of all relevant information concerning | _-]+ folioDate: DateTime
instances of LA_RRR, LA_BAUnitand [~ | *_foliold: Oid <
LA_SpatialUnit for one specific party. |
Asitisan interface class, itismore of VersionedObject
a view on aggregated data from other
classes than containing actual data «featureType» <>_—|
itself. Spatial Unit::LA_SpatialUnit

Figure L.1 — Interface class for parties
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VersionedObject

«featureType»

Party::LA_Party

VersionedObject

«featureType»
Administrative::LA_RRR

relevant information concerning

LA_BAUnit, LA_RRR and LA_Party forone
specific spatial unit. Asitisan interface class, itis
more of a view on aggregated data from other
classes than containing actual data itself.

LA_SpatialUnitOverview isan interface class
containing an overview (at overviewDate) of all

instances of

—

VersionedObject

«featureType»
Administrative::LA_BAUnit

|

«interface»
LA_SpatialUnitOverview

+ overviewDate: DateTime
+ overviewld: Oid

I

—

«featureType»

VersionedObject

Spatial Unit::LA_SpatialUnit

Figure L.2 — Interface class for spatial units

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

«featureType»
Spatial Unit::LA_Level

VersionedObject

LA_RegionMap isan interface class, containing a map representation
(at mapDate) of all relevantinformation concerning spatial unitsin a
given region of the specified levels (Ild). If no level is specified, then
all spatial units are contained in the map. Asitisan interface object, it
ismore of a view on aggregated data from other classes than
containing actual data itself.

© 1SO 2012 — All rights reserved

«interface»
LA_RegionMap

1D: 0id [0.."]

+ mapld: Oid

+ mapDate: DateTime

+ region: GM_Envelope

Figure L.3 — Interface class for mapping spatial units
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Annex M
(informative)

Modelling land administration processes

Besides the data modelling aspect of the dynamic processes, the LADM provides support for investigating
how functions and processes are related to each other. The UML class diagrams will therefore further be
completed by end users with state diagrams (use case diagrams, sequence diagrams, collaboration diagrams,
state diagrams, or activity diagrams), covering other aspects. Activity diagrams show how processes are
related to the information (data), and how it ‘flows’ from one into the other. In all the other types of UML
diagrams, actors or organizations play an important role, and this can be dependent on (national)
arrangements. The introduction of different ‘stages’ of a spatial unit (point, image, surveyed), of a right (start,
landhold, freehold), or of a party, further reflect the dynamic nature of the system.
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Annex N
(informative)

History and dynamic aspects

Two different views are used to model the result of dynamic systems (discrete changes in the state of the

system):

1)

Event based modelling. In event based modelling, transactions are modelled as separate entities
within the system (with their own identity and set of attributes). The event is represented by an
instance of LA _Source. When the start state is known, and all events are known, it is possible to
reconstruct every state in the past by reversing the whole chain of events. It is also possible to
represent the current state, and not to keep the start state (and go back in time via the ‘reversal’ of
events). In order to have full support for event based modelling, the related process models should
be described (which is outside the scope of this International Standard).

State based modelling. In state based modelling, the states (that is to say, the results) are modelled
explicitly: every object is assigned (at least) two dates/times which indicate the time interval during
which the object is recorded in the system as actual version. Through the comparison of two
successive states it is possible to reconstruct what happened as a result of one specific event. It is
straightforward to obtain the state at a given moment in time, by selecting the object based on a time
interval (tmin-tmax). The temporal aspect is inherited from class VersionedObject with its attributes
beginLifespanVersion and endLifespanVersion. The class LA RRR has an additional temporal
attribute called timeSpec, which is capable of handling other temporal representations, such as a
recurring pattern (every week-end, every summer, etc.). Note that most objects inherit the temporal
attributes via either LA_Party, LA RRR, LA BAUnit or LA SpatialUnit — or directly via class
VersionedObiject.

The LADM covers both event based modelling (via class LA_Source), and state based modelling (via class
VersionedObject). In addition to event based and state based modelling, it is also possible for explicit parent-
child associations between the spatial units to be modelled (lineage), for example, when a spatial unit is
subdivided. However, as these associations can also be derived from a spatio-temporal overlay, LADM has
not been made more complex through explicit parent-child relationships.
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Annex O
(informative)

LADM and other ISO/TC 211 international standards

In this Annex, a number of concepts and classes from other ISO international standards in geographic
information (as used in this International Standard) are explained, e.g. GM_Point from 1SO 19107, Coordinate
Reference Systems from 1SO 19111, OM_Observation from ISO 19156 and DQ_Element from ISO 19115.
The class GM_Point may look simple at first sight, but it is the start of quite a larger part of the model where
relevant LA functionality is available; including support of embedded Coordinate Reference System (CRS).
The GM_Point itself is a type (class) that inherits from the abstract class GM_Primitive, which in turn inherits
from the abstract class GM_Object, see Figure O.1. Out of these three classes only the class GM_Point has
an attribute of type (class) DirectPosition. All three classes define several (generic) operations. The class
DirectPosition has one attribute called coordinate of type Sequence<Number> and one derived attribute called
dimension of type Integer. Both GM_Object and DirectPosition have an association to the class SC_CRS
(Coordinate Reference System) as defined in ISO 19111. Both associations have multiplicity 0..1 at the side of
SC_CRS.

«type»
Geometry root::GM_Object
{root}

+ boundary() : GM_Boundary

+ buffer(Distance*) : GM_Object
+ centroid() : DirectPosition

+ closure() : GM_Complex

+ convexHull() : GM_Object - i

+ coordinateDimension() : Integer ) +CRS ’O_R’Cée’g'f'fedowels?mfse
+ dimension(DirectPosition*) : Integer +object _hererencesystem
+ distance(GM_Object*) : Distance 0. ] «type»

+ envelope(): GM_Envelope v Coordinate Reference System 0.1 | coordinate Reference Systems::SC_CRS
+ isCycle() : Boolean

+ isSimple(): Boolean + scope: CharacterString [1..*]

+ maximalComplex() : Set<GM_Complex>

+ mbRegion(): GM_Object
+ representativePoint() : DirectPosition +CRS 0.1
+ transform (SC_CRS*) : GM_Object

Interior to

+containingPrimitive 0..* Coordinate Reference System

«type»

Geometric primitive::GM_Primitive

+ boundary() : GM_PrimitiveBoundary
+ GM_Primitive(GM_Envelope*): GM_Primitive | +containedPrimitive 0..*

+directPosition| 0..*

«type»
Geometric primitive::GM_Point DirectPosition
+ position: DirectPosition {root}
+ bearing(GM_Position*) : Bearing + coordinate: Sequence<Number>
+ boundary() : NULL + /[dimension: Integer
+ GM_Point(GM _Position*) : GM_Point

Figure 0.1 — The GM_Point (ISO 19107) itself is a type (class) that inherits from the abstract class
GM_Primitive, which in turn inherits from the abstract class GM_Object
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The abstract class SC_CRS (Coordinate Reference System) has two specializations: the classes
SC_SingleCRS (again abstract, with several concrete subclasses, e.g. SC_VerticalCRS, SC_GeodeticCRS,
SC_ProjectedCRS) and SC_CompoundCRS (abstract, an aggregation of SC_SingleCRS), see Figure O.2. A
SC_SingleCRS is associated with one CS_CoordinateSystem, which has in turn one or more
CS_CoordinateSystemAxis, see Figure O.3. In summary, GM_Point and SC_CRS are part of a non-trivial
model, which should be able to provide all the functionality needed in the context of LADM and the Survey
part, supporting various coordinate systems and transformations.

«type»
Identified Objects:: Refe Syst B
10_IdentifiedObjectBase Rse é’ef’;” yz_emts.-
_ReferenceSystem
+ identifier: RS_Identifier [0..%] t name: RS Identifier  Femmmmmmmen Defined in ISO
+ alias: GenericName [0..*] : T 19115
+ remarks: CharacterString [0..1] + domainOfValidity: EX_Extent[0..1]

Source .
oo +sourceCRS +coordOperationFrom «type»
« » - . o . .
SC_CRS 01 o Coordinate Operations::CC_CoordinateOperation
. N + operationVersion: CharacterString [0..1
+ scope: CharacterString [1.%]) +targetCRS +coordOperationTo | 4 dgmainOfValidity: EX_Extent[O.?1[] :
0.1 0.+| * scope: CharacterString [1.."]
A v Target " | + coordinateOperationAccuracy: DQ_PositionalAccuracy [0..*]
| «type»
Datums::CD_Datum
«type»
SC_CompoundCRS + anchorDefinition: CharacterString [0..1]
«type» +referenceSystem +datum |, realizationEpoch: Date [0..1]
SC SingleCRS <> + domainOfValidity: EX_Extent[0..1]
+compoundCRS 0..* —Single 0.* DefiningDatum 0.4 | * scope: CharacterString [1..%]
+referenceSystem +coordinateSystem ~«lyper
k> Coordinate Systems::
2. 0. CoordinateSystem f CS_CoordinateSystem
{ordered}
+componentReferenceSystem
Zﬁ 1 +baseCRS
«type» «type»
SC_ImageCRS SC_VerticalCRS «type»
Coordinate Operations::CC_Conversion
+ operationVersion: CharacterString [0]
«type» «type» . - 1
SC_EngineeringCRS SC_GeodeticCRS| conversion
«type»
SC_GeneralDerivedCRS +reference System Definition
+baseCRS 1 0.+
«type»
Temporal Reference Systems::
TM_TemporalCRS
1
1
+derivedCRS 0.* +derivedCRS | 0..*
Defined in ISO 19108 typer «CodeList ctyper
SC_ProjectedCRS SC_DerivedCRSType SC_DerivedCRS
+ geodetic + derivedCRSType: SC_DerivedCRSType
+ vertical
+ engineering
+ image

Figure 0.2 — The abstract class SC_CRS (Coordinate Reference System) from ISO 19111
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«type» «type» «CodelList» «CodelList»
Coordinate Reference Systems:: Identified Objects:: CS_RangeMeaning CS_AxisDirection
SC_SingleCRS 10_ldentifiedObject

+ exact
+ name: RS_ldentifier + wraparound

+referenceSystem| 0..* Zr

CoordinateSystem

north
northNorthEast
northEast
eastNorthEast

east
eastSouthEast
southEast
southSouthEast
south
southSouthWest
southWest
westSouthWest
west
westNorthWest
northWest
northNorthWest
up

down
geocentricX
geocentricY
geocentricZ
columnPositive
columnNegative
rowPositive
rowNegative
displayRight
displayLeft
displayUp
displayDown

«type»
CS_CoordinateSystemAxis

axisAbbrev: CharacterString
axisDirection: CS_AxisDirection

+coordinateSystem 1 axisUnitiD: UnitOfMeasure

+coordinateSystem
«type» > y *axis minimumValue: Number[0..1]

CS_CoordinateSystem 0. 4+ maximumValue: Number[0..1]
{ordered) rangeMeaning: CS_RangeMeaning [0..1]

+ o+ + + o+ o+

«type» «type» «type» «type»
CS_CartesianCS CS_AffineCS CS_PolarCs CS_LinearCS

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

«type» «type» «type» «type» «type»
CS_EllipsoidalCS CS_VerticalCS CS_CylindricalCS CS_SphericalCS CS_UserDefinedCS

Figure 0.3 — SC_CoordinateSystem (from ISO 19111)

Another important ISO international standard in geographic information used in this International Standard is
ISO 19156. The survey source data is modeled and stored in LA SpatialSource. The attribute
“measurements” is of type OM_Observation (as defined in ISO 19156) and contains the actual source survey
data. The attribute “procedure” is of type OM_Process?) and documents the actual survey procedure. The
class OM_Observation contains, in addition to the survey data, also attributes for documenting the temporal
and quality aspects of the survey; see Figure O.4.

1) Also as defined in ISO 19156:2011: “An instance of OM_Process is often an instrument or sensor, but may be a
human observer, a simulator, or a process or algorithm applied to more primitive results used as inputs. NOTE:
ISO 19115-2:2009 provides MI_Instrument, LE_Processing and LE_Algorithm, which could all be modelled as
specializations of OM_Process. OGC SensorML provides a model which is suitable for many observation procedures."
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«metaclass»
«FeatureType» «FeatureType»
GF_FeatureType
- b —————— GFI_Feature OM_Process
«instanceOf»
' +featureOfinterest 1
1 +theGF_FeatureType 1| +procedure MD_Metadata
Domain ProcessUsed
+metadata 0.1
Metadata
+propertyValueProvider
0..* +generatedObservation| 0..*
0.* +carrierOfCharacteristics «FeatureType»
OM_Observation
«metaclass» h Ti TM Obiect
+ phenomenonTime: _Objec
GF_PropertyType
- pertyTyp ¢ + resultTime: TM_Instant
froot) + validTime: TM_Period [0..1]
+ resultQuality: DQ_Element [0..%]
+ parameter: NamedValue [0..*]
/|’\ constraints
«instanceOf» | {observedProperty shall be a phenomenon
| associated with the type of the feature of interest}
| {procedure shall be suitable for observedProperty} +relatedObservation
«Type» 1 Phenomenon {result type shall be suitable for observedProperty} 0.+
GFI P T {a parameter.name shall not be used more than
rope e
_PropertyTyp +observedProperty e}
0.+
Range
\
+result \
DataType
¢ yper Observ ationContext
The attribute value:Any shall provide the [-___] NamedValue «typer
value. The type Any should be substituted + name: GenericName An + role: GenericName
by a suitable concrete type, such as {root)
Cl_ResponsibleParty or Measure. +value: Any

Figure 0.4 — OM_Observation (from ISO 19156, Note TM_Instant and TM_Period both from ISO 19108)

The class LA_Point inherits of the abstract class VersionedObject. Besides temporal attributes this also
provides attributes for quality (of type DQ_Element) and source (Cl_ResponsibleParty, this is the responsible
organization of a specific instance version in the database). The quality attribute has multiplicity 0..* and so
the various quality aspects as modelled via DQ_Element can be represented. DQ_Element is class from
ISO 19115:2003. It is an abstract class with the following subclasses: DQ_Completeness,
DQ_LogicalConsistency, DQ_ThematicAccuracy, DQ_TemporalAccuracy, and DQ_PositionalAccuracy, see
Figure O.5. The source attribute also has multiplicity 0..* and the class CI_ResponsibleParty is also from
ISO 19115:2003. Besides a number of names (individual, organization, positional) the role and contact
information of the responsible party is also modeled, see Figure O.6.
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DQ_Element

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

nameOfMeasure: CharacterString [0..%]
measureldentification: MD_Identifier [0..1]
measureDescription: CharacterString [0..1]

evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]

evaluationMethodDescription: CharacterString [0..1]
evaluationProcedure: Cl_Citation [0..1]

dateTime: DateTime [0..7]

result: DQ_Result[1..2]

\

«CodelList»
DQ_EvaluationMethodTypeCode

+ directinternal
+ directExternal
+ indirect

«type»
Date and Time::DateTime

DQ_Result

DQ_LogicalConsistency

DQ_TemporalAccuracy

DQ_Completeness

DQ_ThematicAccuracy

DQ_PositionalAccuracy

«type»
Text::CharacterString

+ o+ o+ o+

/characterSet: CharacterSetCode = "ISO 10646-2"
elements: Character [size]

maxLength: Integer

size: Integer

+ + + + + + + + + o+

<(CharacterString*) : Boolean
<=(CharacterString*) : Boolean
<>(CharacterString*) : Boolean
=(CharacterString*) : Boolean
>(CharacterString*) : Boolean
>=(CharacterString*) : Boolean

isNull() : Boolean

subString(Integer*, Integer*) : CharacterString
toLower() : CharacterString

toUpper() : CharacterString

«datatype»

Citation and responsible party information::Cl_Citation

+

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

title: CharacterString

alternateTitle: CharacterString [0..*]

date: Cl_Date [1..7]

edition: CharacterString [0..1]

editionDate: Date [0..1]

identifier: MD_ldentifier [0..*]
citedResponsibleParty: Cl_ResponsibleParty [0..]
presentationForm: Cl_PresentationFormCode [0..*]
series: Cl_Series[0..1]

otherCitationDetails: CharacterString [0..1]
collectiveTitle: CharacterString [0..1]

ISBN: CharacterString [0..1]

ISSN: CharacterString [0..1]

Figure 0.5 — DQ_Element (from ISO 19115)

«datatype»
Cl_ResponsibleParty

+ o+ 4+ o+ o+

individualName: CharacterString [0..1] +
organisationName: CharacterString [0..1] +
positionName: CharacterString [0..1] +
contactinfo: Cl_Contact[0..1] +
role: CI_RoleCode +

«datatype» «CodelList»
Cl_Contact CI_RoleCode
phone: Cl_Telephone [0..1] + resourceProvider
address: Cl_Address[0..1] + custodian
onlineResource: Cl_OnlineResource [0..1] + owner
hoursOfService: CharacterString [0..1] + user
contactinstructions: CharacterString [0..1] + distributor
+ originator
+ pointOfContact
+ principallnvestigator
+ processor
+ publisher
+ author

Figure 0.6 — Cl_ResponsibleParty (from ISO 19115)
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