ICS 35.240.70 SLOVENSKA TECHNICKA NORMA April 2024

Geografické informacie STN
Klasifika¢né schémy EN ISO 19144-2
Cast’ 2: Meta jazyk na opis systémov o Krajinnej

ST N' pokryvke (LCML) (ISO 19144-2: 2023)

019356

Geographic information - Classification systems - Part 2: Land Cover Meta Language (LCML) (ISO 19144-2:2023)

Tato norma obsahuje anglicki verziu eurépskej normy.
This standard includes the English version of the European Standard.

Této norma bola oznamena vo Vestniku UNMS SR &. 03/24

Obsahuje: EN ISO 19144-2:2023, 1SO 19144-2:2023

obsahuje
farebné
strany

138280

Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky, 2024
Slovenska technickd norma a technicka normaliza¢nd informécia je chrdnena zdkonom ¢. 60/2018 Z. z. o technickej normalizacii

v znen{ neskorsich predpisov.


scasna
obrázok pre farebnú normu


STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN ISO 19144-2
NORME EUROPEENNE
EUROPAISCHE NORM December 2023

ICS 35.240.70

English Version

Geographic information - Classification systems - Part 2:
Land Cover Meta Language (LCML) (ISO 19144-2:2023)

Information géographique - Systemes de classification - Geoinformation - Klassifizierungssysteme - Teil 2:
Partie 2: Métalangage pour l'occupation des sols Meta-Beschreibungssprache fiir Landbedeckung (ISO
(LCML) (ISO 19144-2:2023) 19144-2:2023)

This European Standard was approved by CEN on 3 April 2023.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 19144-2:2023 E
worldwide for CEN national Members.



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

EN ISO 19144-2:2023 (E)

Contents Page

EUTOPEAN fOT@WOTI(......iuiuisinssnsssisissssssssssssssssssssssssssssssssssssssasasssssss s ssssssas sssssssssasasss s e e s sessassssssasasasanansnsnsnsnsssssssssasanass 3



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

EN ISO 19144-2:2023 (E)

European foreword

This document (EN ISO 19144-2:2023) has been prepared by Technical Committee ISO/TC 211
"Geographic information/Geomatics”" in collaboration with Technical Committee CEN/TC 287
“Geographic Information” the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2024, and conflicting national standards shall be
withdrawn at the latest by June 2024.

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

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 19144-2:2023 has been approved by CEN as EN ISO 19144-2:2023 without any
modification.



STN EN ISO 19144-2: 2024

Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

INTERNATIONAL ISO
STANDARD 19144-2

Second edition
2023-12

Geographic information —
Classification systems —

Part 2:
Land Cover Meta Language (LCML)

Information géographique — Systémes de classification —

Partie 2: Métalangage pour I'occupation des sols (LCML)

Reference number
1SO 19144-2:2023(E)

© IS0 2023



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

ISO 19144-2:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org

STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

ISO 19144-2:2023(E)

Contents Page
FFOT@WOTM........ccccoccovvvvteeeesse e85 5 5 55858585855555 vi
IIMETOUCTION ......oocccess st viii
1 SCOPI@ ... 1
2 NOIIMATIVE FEFEI@IICES ...t 1
3 Terms, definitions and abbreviated teIrMIS ... 1
31 Terms and definitions
3.2 ADDIEVIALEA LEIIIIS ..ooooooers s
4 COMFOTTIIAIICE .......oooveveesss st
4.1 Conformance requirements and tESTINZ .. ...
4.2 CONFOTIMANCE CLASSES .ot
4.3 Conformance class 1 — Description of a Land Cover classification system
4.4 Conformance class 2 — Comparison of Land Cover classification systems
5 INOTATIOT ... 4
COMEEXE ... 5
COMCEPTUAL DASTS ... 7
7.1 Definition adopted for Land COVET ... sssssssssssssssssssesssssssessssssessssssseessssseessssees 7
7.2 Geometric aspects Of ClasSifiCatION ... 7
7.3 Relationship to Land Use..........ccoicins .. 8
7.4 LCML approach to class definition .8
741  LCML DaSIC PIINCIPLE .o 8
7.4.2  Land cover classification system design Criteria ... 8
7.4.3  General rules for classification
744 Land cover metalanguage-ElemMeNnts. ... 9
TAD LAY ETIIIZ oo 9
T4 PACKAGES ..o 9
8 LML OBJ@CES..... e
8.1 Overview of LCML objects
8.2 RElation t0 ISO TOTA4-T ..o ssse s
8.3 Composition of a LC_LandCoVer ODJECT ... 11
8.4  Elements of the LCML metamodel
8.5 HiBh 1@Vl STTUCEUTE ..o s
8.5.1 High level StruCture SUDTYPES ...
8.5.2 High level structure classes..................
8.6 Land Cover Meta Language object structure
8.6.1 Land Cover Meta Language object structure SUDLYPES ..., 13
8.6.2 Land Cover Meta Language object structure Classes ..., 16
8.7 LC_Element
8.7.1  LC_EIeMEeNt SUDTYPES ..ot
8.7.2  LC_ELIEIMENT CLASSES ..o e et
8.8 LC_VegetationElement...........ccccrsns
8.8.1 LC_VegetationElement subtypes
8.8.2 LC_VegetationElement classes....
8.9 LC_GrowthFormi ...
89.1 LC_GrowthForm subtypes.......c.ccccc...
8.9.2  LC_GrOWHEtRFOIIN CLASSES ...
8.10  LC_WO0OdYGIrOWERFOTTIN ..o
8.10.1 LC_WoodyGrowthForm subtypes......
8.10.2 LC_WoodyGrowthForm classes.....
8.11 LC_HerbaceousGrowthForm............
8.11.1 LC_HerbaceousGrowthForm subtypes...
8.11.2 LC_HerbaceousGrowthFOrm ClasSes. ...

© 1S0 2023 - All rights reserved iii



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

ISO 19144-2:2023(E)

8.12 LC_LichenAndMosSS ...
8.12.1 LC_LichenAndMoss subtypes
8.12.2 LC_LichenAndMoss classes.........

LS ST IO\ o) T Y (o3 DA 130 U=) 0 U 00
8.13.1 LC_ADbIiOtiCEIEMENTt SUDTYPES. . ..o
8.13.2 LC_AbioticElement classes

8.14  LC_ArtificialSUITaCEEICIMEIIT .......ooooi oo eeeessesese e
8.14.1 LC_ArtificialSurfaceElement SUDTYPES ... 36
8.14.2 LC_ArtificialSurface classes

8.15 LC_NaturalSurfaceElement............ccoccmrrn.

8.15.1 LC_NaturalSurfaceElement SUDEYPES ...
8.15.2 LC_NaturalSurfaceElement ClASSES ...

8.16 LC_WaterBodyAndAssociatedSurfaceElement
8.16.1 LC_WaterBodyAndAssociatedSurfaceElement SUDtYyPes.......oiicsis 37
8.16.2 LC_WaterBodyAndAssociatedSurfaceElement classes......cis 38

8.17  LC_BUItUPSUITACE ..o
8.17.1 LC_BuiltUpSurface subtypes......
8.17.2 LC_BuiltUpSurface classes.........

8.18 LC_NonBuiltUpSurface.........c.con
8.18.1 LC_NonBuiltUpSurface subtypes..
8.18.2 LC_NonBuiltUpSUrface ClaSSES ...

8.19  LC_ROCKSSUITACEEIEIMENT . .......oooooooioeeesesssssssssssssssssssssssssses ettt
8.19.1 LC_RocksSurface subtypes.....
8.19.2 LC_RocksSurfaceElement classes..

8.20 LC_SoilSandDepositsSurfaceElement ...
8.20.1 LC_SoilSandDepositsSurfaceElement subtypes
8.20.2 LC_SoilSandDepositsSurfaceElement classes ...

LT/ R IR O O F= TS O s T=1 o= T <Y oy 1] 5 o000
8.21.1 LC_ClassCharacteriStiC SUDTYPES ...
8.21.2 LC_ClassCharacteristic classes

8.22 LC_LandCoverElementCharaCteriStiC .o eooeeeeese e
8.22.1 LC_LandCoverElementCharacteristic SUDtYPES. ... 53
8.22.2 LC_LandCoverElementCharacteristic classes..........

8.23 LC_GrowthFormCharacteristic...........nns
8.23.1 LC_GrowthFormCharacteristic subtypes..
8.23.2 LC_GrowthFormCharacteristic classes.....

8.24 LC_NameAttributionCriteria ...
8.24.1 LC_NameAttributionCriteria SUDLYPES ...
8.24.2 LC_NameAttributionCriteria ClaSSes. ...

8.25 LC_CultivatedAndManagedVegetationCharacteristic
8.25.1 LC_CultivatedAndManagedVegetationCharacteristic SUbtypes ... 61
8.25.2 LC_CultivatedAndManagedVegetationCharacteristic classes........s

8.26 LC_ArtificialSurfaceCharacteriStiC. ...
8.26.1 LC_ArtificialSurfaceCharacteristic subtypes...
8.26.2 LC_ArtificialSurfaceCharacteristic classes

8.27 LC_WaterAndAssociatedSurfaceCharacteriStic ...,
8.27.1 LC_WaterAndAssociatedSurfaceCharacteristic subtypes
8.27.2 LC_WaterAndAssociatedSurfaceCharacteristic classes.......cs
8.28 LC_ValueObject permitted NUMETIC VAlUES ...
8.28.1 LC_ValueObject general description
LSS 07/ L O =Y 16 U= 0 o) =0t 4 01T
9 EXTENSION Of The LCML .......coooooiiiiiie s 74
9.1 B XEEIISION PIOCESS .ottt 74
9.2 RegiStration Of @XTEISIONS ... 74
9.3 Backward compatibility through registration ... 75
Annex A (normative) ADSTIaCt ST SUITE ... 76

iv © IS0 2023 - All rights reserved



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

ISO 19144-2:2023(E)

Annex B (informative) The relationship of the LCML to the General Feature Model of ISO

BO0109 . 78
Annex C (informative) Examples of the use Of LCML..............ccciiininsssssssssssssssssssssssssossnes 81
Annex D (informative) Glossary of Land Cover meta-elements ..., 112

Annex E (informative) Backward compatibility
Annex F (informative) The vertical and horizontal characterization of Land Cover features....134
BIDLIOGIAPIY ... 144

© IS0 2023 - All rights reserved v



STN EN ISO 19144-2: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

ISO 19144-2:2023(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics,
in collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/TC
287, Geographic Information, in accordance with the Agreement on technical cooperation between ISO
and CEN (Vienna Agreement), and in collaboration with the Food and Agriculture Organization of the
United Nations (UN FAO).

This second edition cancels and replaces the first edition (ISO 19144-2:2012), which has been technically
revised.

The main changes are as follows:

— This revision of ISO 19144-2:2012 has divided the original International Standard into additional
parts.

— Material from ISO 19144-2:2012, Clause 9, on registration has been removed and is intended to be
included in ISO 19144-4.1)

— Material related to Land Use has been removed and is intended to be included in ISO/TS 19144-3.2)

— Thehigh-levelmodelhasbeenchangedtopromotetheattributeofcoverandelementSpreadingGeometry
to the LC_Element level with the addition of the new attribute, density.

— Various changes have been made to certain types and classes (see Annex E).

— Several of the definitions from ISO 19144-2:2012 have been improved in a backward compatible
manner and UML and textual errors in the previous model have been corrected.

1) Under preparation. Stage at the time of publication: ISO/PWI 19144-4:2023.
2) Under preparation. Stage at the time of publication: ISO/AWI TS 19144-3:2023.

vi © IS0 2023 - All rights reserved
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— A new Annex E has been added describing the changes to ISO 19144-2:2012 in more detail and
addressing backward compatibility.

Alist of all parts in the ISO 19144 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

© IS0 2023 - All rights reserved
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Introduction

Efficient assessment of Land Cover and the ability to monitor change are fundamental to the
sustainable management of natural resources, environmental protection, food security and successful
humanitarian programmes. Such information is also required to help with raising levels of nutrition,
improving agricultural productivity, enhancing the lives of rural populations and contributing to the
sustainable growth of the world economy. However, in the past, policymakers and planners have not
had access to reliable and comparable Land Cover data, both for lower-income countries and sometimes
also at the regional and global levels.

Access has been limited by two factors: lack of mapping activities and lack of commonality between
systems. The solution has been to carry out separate regional mapping projects using national or
regional Land Cover classification systems. However, it has been difficult to compare or to exchange
information between current systems.

The aim of this document is to enable the comparison of information from existing classification
systems in a meaningful way without replacing them. The aim is to complement the development of
future classification systems that can offer more reliable collection methods for particular national or
regional purposes by allowing them to be described in a consistent manner.

A critical factor in implementing such global activities is the availability of an international standard
for the documentation of Land Cover classification systems. This then provides a reliable basis for
interaction without replacing the increasing number of national, regional and global Land Cover
mapping and monitoring activities. This enables comparisons of Land Cover classes to be made
regardless of mapping scale, Land Cover type, data collection method or geographic location.

Another critical factor is the availability of a common reference for Land Cover classification systems.
This document provides a metalanguage expressed as a UML model that allows different Land Cover
classification systems to be described.

This document establishes a metalanguage for a set of objects and rules (language) to describe Land
Cover features based on physiognomy that can be part of different Land Cover Legends (nomenclature).
This provides a framework for comparing different systems and nomenclatures such as CORINE,
Africover, Anderson (USGS), Global Map and national systems, without replacing them. This is not a
description of a nomenclature, nor is it a description of a specific set of classes.

An additional part of the ISO 19144 series (ISO/TS 19144-3)3) addresses Land Use aspects. Land Use by
human activity is different from Land Cover. Land Cover is based on the physiognomic aspects of the
plants and other elements covering the observed surface of the Earth. Land Use identifies the human
activities, such as agriculture, mining or other actions taken by humans to modify the Earth cover. Land
use is primarily defined in terms of human economic functions which result in a series of different
human activities. In this context, Land Cover defines biophysical Earth objects on which human
activities take place. The two types of classifications are closely related and in some Classification
Systems they are sometimes mixed. The Land Use Metalanguage described in ISO 19144-3 can be used
alone to simply describe Land Use, or it can be combined with the Land Cover Metalanguage to be able
to describe classification systems that have mixed aspects of both Land Cover and Land Use.

Another part of the ISO 19144 series (ISO 19144-4)% is intended to include a description of the
registration and implementation aspects for Land Cover Land Use Classification. This allows code
lists and other details used in the Land Cover and Land Use systems to be registered. Code lists allow
attribute values and other characteristics to be open-ended and registration allows these elements to
be defined.

EXAMPLE Soil types can make use of the UN FAO soil classification list of soil types,[43] or the more recent
World Reference Base for Soil Resources,[29 or the USDA soil taxonomy[©9] or the European Soils Bureau legend.
[19]

3) Under preparation. Stage at the time of publication: [SO/AWI TS 19144-3:2023.
4) Under preparation. Stage at the time of publication: ISO/PWI 19144-4:2023.

viil © IS0 2023 - All rights reserved
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Appropriate references to externally managed lists or lists established particularly for the ISO 19144
series can be registered. In addition, whole classification systems described using the Land Cover or
Land Use parts of the ISO 19144 series (i.e. this document and ISO 19144-3) can be registered.

This document is a joint International Standard with the UN Food and Agriculture Organization.
Permission has been granted to ISO by the UN FAO to make a derived work based on any material
developed or copyright UN FAO.

In this document UML attributes names are given in italics.

In accordance with the ISO/IEC Directives, Part 2, 2018, Rules for the structure and drafting of
International Standards, in International Standards the decimal sign is a comma on the line. However,
the General Conference on Weights and Measures (Conférence Générale des Poids et Mesures) at its
meeting in 2003 passed unanimously the following resolution:

“The decimal marker shall be either a point on the line or a comma on the line.”

In practice, the choice between these alternatives depends on customary use in the language concerned.
In the technical areas of geodesy and geographic information it is customary for the decimal point
always to be used, for all languages. That practice is used throughout this document.

© 1S0 2023 - All rights reserved ix
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INTERNATIONAL STANDARD ISO 19144-2:2023(E)

Geographic information — Classification systems —

Part 2:
Land Cover Meta Language (LCML)

1 Scope

This document specifies a Land Cover Meta Language (LCML) expressed as a UML metamodel that
allows different Land Cover classification systems to be described based on physiognomic aspects. This
document recognizes that a number of Land Cover classification systems exist. It provides a common
reference structure for the comparison and integration of data for any generic Land Cover classification
system, but does not intend to replace those classification systems.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 19109, Geographic information — Rules for application schema
[SO 19103, Geographic information — Conceptual schema language
ISO 19123-1, Geographic information — Schema for coverage geometry and functions Part 1: Fundamentals

ISO 19144-1, Geographic information — Classification systems — Part 1: Classification system structure

koniecnahladu - textdalej pokracujevplatenejverzii STN
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