ISO-/PRF 19144-2:2023(E)
ISO-/TC- 211/ WG7
Secretariat:- SIS

Date: 2023-67-6509-20

Geographic information — Classification systems —

Part- 2:
Land Cover Meta Language (LCML)

Information géographique — Systémes de classification —

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

FDIS stage

S o
M EREHSED
sl s AL
PRAFET




ISO-/PRF 19144-2:2023(E)

© ISO 2023

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: + 4122 749 01 11
EmailE-mail: copyright@iso.org
Website: wwwrise.ergwww.iso.org

Published in Switzerland

. L gicl i

ii © IS0 2023 - All rights reserved



http://www.iso.org/

ISO-/PRF 19144-2:2023(E)

Contents

FOTE@WOId oottt xi
IO AUCH OMN e e xiii
Part 2: Land Cover Meta Language (LCML) ..o ssssssssessssssssssessssssssssssssesssssssssssases 1
1 SCOPE et 1
2 NOIMAtiVe FefErENCES. e 1
3 Terms, definitions and abbreviated tEIMS ... 1
3.1 Terms and definitions .. 1
3.2 Abbreviated teIMS. ..ot 4
4 CONTOIMNANCE ettt 4
4.1  Conformance requirements and teStING. ... 4
4.2 CONfOIMANCE ClASSES .ueurieeusreseesresiessesseesssessessssssesee s s s 4
4.3 Conformance class 1 — Description of a Land Cover classification SYStem ......ceessesscessseneees 5
4.4  Conformance class 2 — Comparison of Land Cover classification SyStems......c.coueneninsieessesscenssenees 5
5 INOTATION 1uveueuenseusceseeseesre s 5
6 CONEOX . it 6
7 CONCEPTUAL DASIS euueueerreuieiseesiesie st 8
7.1 __ Definition adopted for Land COVEr ...ttt 8
7.2 Geometric aspects of ClasSifiCatioN . rresree s s 8
7.3 Relationship 0 Land US€ ...t s 8
7.4  LCML approach to class definition ...t 9
7.4.1 LCML DaSiC PIriNCIPIe. e s s e 9
7.4.2 Land cover classification system design Criteria .. 9
7.4.3 General rules for classifiCation .. s 10
7.4.4 Land cover metalanguage-elements ... 10
7.4.5 LAY T teueerreriessensse s s 10
7.4.6 PaCKAZES ottt 10
8 LCML ODJECES ceuueueesensressensiesiessensee s s s s 12
8.1  Overview Of LCML ODJECES .. 12
8.2  Relation to ISO 191441 ..t 13
8.3 Composition of a LC LandCOVEr ODJECE. . s 13
8.4  Elements of the LCML Metamodel ..ot 13

© IS0 2023 - All rights reserved I ) I : A I :! I! iii




ISO-/PRF 19144-2:2023(E)

8.6.2 Land Cover Meta Language object Structure ClasSes..... s 19
8.7  LC EleMEeNt .ttt 28
8.7.1 LC Element SUDTYPES .o 28
8.7.2 LC Element ClaSSeS .cursiesressesiesscesiessi s 29
8.8 LC VegetatioNEI@MENT . oo 30
8.8.1 LC VegetationElement SUDTYPES. ...t 30
8.8.2 LC VegetationElement Classes.....ounirnicsssensiessisscssis s 31
8.9 LC GrOWEhFOIM . s 31
8.9.1 LC GrowthForm SUDEYPES ...t 31
8.9.2 LC GrowthFOIrm ClaSSes ..t 32
8.10 LC WoOdYGroOWthFOIMN ..o 33
8.10.1 LC Wo00odyGrowthForm SUDLYPES.....ouiesieesieicsiescsssissi s 33
8.10.2 LC Wo00odyGrowthFOrm ClaSSes.....iresieesiesseesienssessessessessesss s s s 37
8.11 LC HerbaceousGrowthFOrm ... 40
8.11.1 LC HerbaceousGrowthFOrm SUDEYPES. oo rsreesreesseesressseeseeesssessenssesssesssssssssssssssssssssssssssssssessssssssssssssssesseeas 40
8.11.2 LC HerbaceousGrowthForm clasSes.....niesissessesccsssssss s 42
8.12  LC LiCheNANAMOSS. ciuuceuieuriesieuriesiiessesssesiessessissesssesiessssssesss s s s s 44
8.12.1 LC LichenAndMOSS SUDLYPES coorreurreerreeseeeseensrenssenssesssssnssesssessssesssesssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssseas 44
8.12.2 LC LichenAndMOSS ClaSSES ..cuureieuiusiiiisessisesiisi st 44
8.13  LC AbDiOtiCEIEMENT. it 45
8.13.1 LC AbioticElement SUDtYPES ...t 45
8.13.2 LC AbiotiCEIeMENt ClASSES .uurereerreureesieseesssessesseessesse s 46
8.14 LC ArtificialSurfaceElemMent ..o 46
8.14.1  LC ArtificialSurfaceElement SUDLYPES c.cceorresreesreeisresrensreesseesseenssessessssesssesssesssesssessssessesssssssessssssssssssssssessseeas 46
8.14.2 LC ArtificialSurface ClasSes ... 47
8.15 LC NaturalSurfaceElemMent ...t 48
8.15.1 LC NaturalSurfaceElement SUDEYPES .o sienseesiensee s s 48
8.15.2 LC NaturalSurfaceElement ClaSSes ... 49
8.16 LC WaterBodyAndAssociatedSurfaceElement......cncsscesssensicsscsscsssssessssscssessssssssssessnessneseeae 49
8.16.1 LC WaterBodyAndAssociatedSurfaceElement SUDLYPES ...cocovcsrecceiresssiscssisc s 49
8.16.2 LC WaterBodyAndAssociatedSurfaceElement classes. ...conessessesscsseessssessessesseeseesseenseeae 51
8.17 LC BUIltUPSUITACE oot 54
8.17.1 LC BuiltUpSurface SUDLYPES ... 54
8.17.2  LC BUiltUPSUIface ClASSES ..coiuerrenseerseuseussenseesseessesseesseseeseesssssenssessessss s seessssssessssssssssssssssssssesssssssssssssssssssssenas 55
8.18 LC NonBuiltUpSUrface. ...t s 56
8.18.1 LC NonBuiltUpSurface SUDLYPES ....oceicceiseesrensreniseeissessessseesssesssessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssseas 56
8.18.2 LC NonBuiltUpSurface Classes ... 58
v D0 2000l etk pene e

iv © IS0 2023 - All rights reserved




ISO-/PRF 19144-2:2023(E)

8.19 LC RoCKSSUIfaceEleMeNt. i 58
8.19.1 LC RocKSSUIface SUDLYPES oo 58
8.19.2 LC RocksSurfaceElement ClaSSes ... sssessesssenseens 59
8.20 LC SoilSandDepositsSurfaceElemMent . ... 60
8.20.1 LC SoilSandDepositsSurfaceElement SUDLYPES. ... 60
8.20.2  LC SoilSandDepositsSurfaceElement ClassSes ... 62
8.21 LC ClasSCharacCteriStiC ..o 65
8.21.1 LC ClassCharacteriStiC SUDTYPES. .. 65
8.21.2 LC ClassCharacterisStiC ClaSSes ... 68
8.22 LC LandCoverElementCharacteriStiC ..o s 70
8.22.1 LC LandCoverElementCharacteristic SUBLYPeS...iccirir e 70
8.22.2 LC LandCoverElementCharacteristic ClasSes ... 72
8.23 LC GrowthFormCharacteriStiC. .o s s s s 72
8.23.1 LC GrowthFormCharacteristic SUDtYPES ..o 72
8.23.2 LC GrowthFormCharacteriStiC ClaSSes. .o s 76
8.24 LC NameAttributionCriteria .o 78
8.24.1 LC NameAttributionCriteria SUDLYDPES ..ccssreesseessresresree e sssesssessesssss s sssessessseesseessessesssessssssssssssssssessseeas 78
8.24.2 LC NameAttributionCriteria ClaSSes ... s 80
8.25 LC CultivatedAndManagedVegetationCharacteristiC ....o.urmensessessessessssscsse s 81

8.25.1 LC CultivatedAndManagedVegetationCharacteristic SUDLYPES .iuirereiiissssesesesesesesesssssssssssssasasassssasasas 81
8.25.2 LC CultivatedAndManagedVegetationCharacteristic ClaSSes ... 83

8.26 LC ArtificialSurfaceCharacteriStiC .o mresseeseesseesiensse s 86
8.26.1 LC ArtificialSurfaceCharacteristic SUDLYPES ..o 86
8.26.2  LC ArtificialSurfaceCharacterisStic ClaSSes ... 88
8.27 LC WaterAndAssociatedSurfaceCharacteristiC. . 89
8.27.1 LC WaterAndAssociatedSurfaceCharacteristic SUDLYPES ..oornscnssensiensscsicssis e 89

8.27.2 LC WaterAndAssociatedSurfaceCharacteristic Classes. ... e 91
8.28 LC ValueObiject permitted NUMETIC VAlUES ..o 92
8.28.1 LC ValueObject general deSCription ... suesseesienseessesiesseseesseesee s s s s 92
8.28.2 LC ValueObjeCt tYPES ..t 95
9 Extension Of the LML ..ot 98
9.1 EXtENSION PIOCESS .ucereiesresinssessnssesssssnsesssssssssessesssssensss e 98
9.2 Registration of extensiows¥..... Woolecgeeccerrsrcencee. P TN W N 98
9.3 Backward compatibili » y mrrrr TT e e e SRR 99
Annex A (normative) ADStract teSt SUITE .. 101
Al Overview of abstifact/flesf suitd. LELN...... YN WD R I RN e N 101

A2 Conformance of TN GOVETCIFSSINCation Sysera ... Kol a L L A B o ., 101

© IS0 2023 - All rights reserved I ) I : A I :! I! \%




ISO-/PRF 19144-2:2023(E)

A.3  Conformance of a comparison process of two Land Cover classification Systems..........ouccesenscennee. 101
A4 Extension of the Land Cover Meta Language. ... 102
A.5  Backward compatibility of the Land Cover Meta LANGUAZE ... 102
Annex B (informative) The relationship of the LCML to the General Feature Model of ISO 19109......... 103
Annex C (informative) Examples of the use 0f LCML ...cniesicnsisesssesssesssisscsssssssesssessssssssesssesssesssensssessseens 108
C1 DeSCriptive eXAMPIES et 108
C.2  Example 1 — Example of a horizontal pattern for tiger bush ... 109

C.3 Example 2 — Vegetation in three strata in a tree and shrub savannah ... 113

C4 Example 3 — More than one element in one stratum — Grassland with patches of course

fragMENTS .. 116
C.5 Example 4 — Boulders with moss in a grassland ... 118
C.6  Example 5 — Mixed elements in two strata for a mangrove SWamp ..o 121
C.7 __ Example 6 — Building with ro0f garden ... 123
C.8  Example 7 — Boreal and hemi-boreal forest...... s 127
C.9  Example 8 —Vegetation in multiple strata for a Hagemarklandscape ......ccounensicsccsccnsseeaenenes 130
C.10 Example 9 — Bare field planted with wheat same year. ... 133
C.11 Example 10 — GIreeNNOUSE .o 136
C.12 Example 11 — Example CORINE class 311 Broad-leaved FOIrests ... 138

C.13 Example 12 — Example CORINE class 111 continuous urban area(s) ... seesssesessssssesssseseass 142

Example 13 — Example CORINE class 244 agro-forestry area(s

C.15 Example 14 — Example evergreen forest land (ANAErSON) ...ieicessssesssssssssssssessssssesssssssessssasessens 147

Example 15 — Example herbaceous with sparse tree/shrub (Global Ma

D.2  Vegetation . 164
D.2.1 Growth fOrms.....cccsscsss s 164
D.2.2 HETGNT e s 164
D.2.3 GOV i 164
D.2.4 Element pOrtionNing ..o 164
D.2.5 Strata POrtioNING ... 165
D.2.6 Growth form types... s 165
D.2.7  WOOAY iiruirresrerrenieseiesessenssesssse s sssssesssesssssssesssesssssssssssss s ssssssssss s s 165
D.2.8 TTEES et e 165
D.2.9 SNIUDS .t 165
D.2.10  Leaf phenology properties for woody growth forms......coesesisscessssisssssssssscsnns 166
D.2.11  Leaftype properties for woody growth forms......osssss s 166
vi ©150-2022 — All rights reserved

vi © IS0 2023 - All rights reserved




ISO-/PRF 19144-2:2023(E)

D.2.12 Leaf arrangement. . s 166
D.2.13 Broad leaf Shape ...t 167
D.2.14 Broadleaf VeNnation . 168
D.2.15  HeIDACEOUS ..ottt 169
D.2.16  FOIDS..isisisicsstes sttt 169
D.2.17  GIramiNOidS.. s 170
D.2.18  LicChens/MOSSES ....ccsreuimusieensssessssensssensssesssssesssssssssesssssssssssssssesssssssssessssensssssssssssssssssessssssssssssssssssssssssesssssssssssssses 170
D.2.19  Algae (SiNg. AlZa) .coirrsressseesseessseensseensssessssessssessssessssessssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 170
D.3  Characteristics for Growth FOImMS ... 170
D.3.1 GENETAL et 170
D.3.2 FlOTiStiC ASPECE LY PO cerreuieiensreseisrisissi s 171
D.3.3 Allometric MEASUTEMENTS ... s 171
D.3.4 GIroOWth fOITN Qe ..t 171
D.3.5 BUINE SEATUS e 171
D.3.6 D a0 SEALUS. ieuieieesiensee s s s 171
D.3.7 Water STreSS. . i e 171
D.3.8 Growth fOrm illNESS . s s 172
D.3.9 GIAZEA ..oerieneesiesiessessenss s s s s 172
D.3.10  MOWEM ..ottt 172
D.4  Natural and semi-natural Vegetation ... e s s 172
D.5  Cultivated and managed vegetation ... 172
D.5.1 GENETAL et s s s 172
D.5.2 Plantation .. 172
D.5.3 Crop Vield . 173
D.5.4 Crop-growing Parameters .. e 173
D.5.5 Plant-spreading geometry tyPe.. s 173
D.5.6 Water SUPPLY POITOM et 173
D.5.7 Field SIZ€ it 174
D.5.8 Mechanical eroSioN CONEIOL. . s 174
D.5.9 PloUZNed oo e 174
D.6 _ Artificial surfaces and associated areas.....o s 174
D.6.1

D.6.2

D.6.3

D.6.4 Nonlinear SUrface ..o 175
D.6.5 Non-built-up sWfafe Y. L.LICEN.... WY WD R I RN T N 175
D.7 _ Abiotic natural surféce.. S X B K N N N L e e 175

© IS0 2023 - All rights reserved I ) I : A I :! I! vii




ISO-/PRF 19144-2:2023(E)

D.7.1 GENETAL et 176
D.7.2 Bare IOCK. sttt 176
D.7.3 HardPans ... e 176
D.7.4 [rONPAN/LAtETTTE cieureerreeseeeseenseessseesseesseessenssee e s sses s s s ssssssensseas 176
D.7.5 PetrOCAICIC ottt 176
D.7.6 PetrOZYPSIC o 176
D.7.7 Bare SOl st 176
D.7.8 Loose and shifting sand ... 176
D.7.9 C0oAarse fragments. ..o s 177
D.7.10  Gravel, stones and DOUIAers. ... 177
D.7.11 D EPDOSTES ceureeurenrrenseresseenssenssensseesseessenssessseesseesseesssesseesssssssss s sesessesssenss s s ssssss s s snaas 177
D.7.12  Organic deposSits (PEAL) ..ccrresrresresresiesisseesiess e 177

D.7.13  MiNErOtrOPNIC.r e eeeseressrenssessseeseenssesssessseesseenssenssesssessssssssesssessessssssssesssssssssssssssssssssssssssssessssssssssassssssssssssssssssssssesssssass 177
D.7.14 OmMDbrotrophic st 177
D.7.15  INOTganic AEPOSILS .uucrrenicesseseesiensressesssseeseesse s s s 177
D.8  MaCropatlern . 178
D.8.1 General.... 20 A VI A BRI A KRN FRER WX T W WA N L.erencnnrnsrsnen: 178
D.8.2 MaCrOPALLETT SOOIl euresieusiesienseesseessesiesse e s s 178
D.9  Water body and associated SUIface. ...t 178
D.9.1 GENETAL et s s 178
D.9.2 ATATF= (=) R (o 100,00 018 NI T57/8 o o o TR 178
D.9.3 STUOW oreeererrensenssnssssessssssnssesessesssesssssssessssssesssssssesssssssessses s sssssesssssssss s sssssssasssssssssssessssssssssnsssssnss s snsssnssanasseas 178
D.9.4 [ttt e 179
D.9.5 PerMafTOSE coeieseesiesse s s 179
D.9.6 Water nutrient level .. 179
D.10 Artificial surface characteriStics .o 180
D.10.1  CoOnStrucCtion STAtUS .o 180
D.10.2  Artificial SUIface tYPE woerrcessieriesiessiessiss s 180
D.11 Water and associated surface characteriStiCs ... 180
D.11.1  SaliNITY et 180
D.11.2  ATtifiCIAlitY eorerseeseeesssessesseesseesseesssesseesseesseessessesssesssssssesssesssnssssssesssssssnsssssssssssss s s ssssssssssssssssesssssssssssssasssnass 180
D.12 Land Cover class charaCteriStiCs. ... 180
D.12.1  ClIMAEE it 180
D.12.2  TopographiCal ASPECLES .uueieesreseesrenseesseessenseessesessseseesseessessessssses e s sesssssssssssssses 181
D.12.3  Surface characteriStics .. 181
Annex E (informative) Backward cOmMPatiDility ... seseesmeseenseessenseesseseesseessessessesee s s ssessessesssesseessessssssens 185
E.1 Revision of the ISO 19144 series on Classification SYStEMS ... 185
viit ©150-2022 — All rights reserved

viii © IS0 2023 - All rights reserved




ISO-/PRF 19144-2:2023(E)

E.2 Changes to Clause 9 on the Extension Of LCML . 185
E.3  Removal of Land Use eleMEeNtS ...ccocricesresiesieessissiesiesicsssesses s 185
E.3.1 GENETAL et 185
E.3.2 LU subtype of LC GrowthFormCharacteristic and associated codeliSts......comreninrissesscesseenene. 186
E.3.3 LU subtype of LC CultivatedAndManagedVegetation and associated code liStS......c.ccumienicenncen. 186
E.3.4 LC BuiltUpSurface classes related to Land US€ ... 187
E.4  Other changes that impact backward compatibility ... 187
Annex F (informative) The vertical and horizontal characterization of Land Cover features............... 188
F.1 Relationship between vertical and horizontal.....c. e 188
F.2  LCML basic elements |ayering ... 190
E.3 Use of two or more elements in the same Stratuim ... 192
F.4 Horizontal pattern general CONAitioNS. ..o s 196
BibliOgraphy ..o 205

© IS0 2023 - All rights reserved I ) I : A I :! I! ix




ISO-/PRF 19144-2:2023(E)

x D0 2000l etk pene e

X © IS0 2023 - All rights reserved




ISO-/PRF 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 decumentsdocument 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).

Attentionis-drawnlISO draws attention to the possibility that seme-efthe elementsimplementation of this
document may beinvolve the subjeetuse 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

respon51ble for 1dent1fy1ng any or all such patent rlghts Qetaﬂsreﬁa&y—pafeeﬂt—ﬁghts%afeéed—%mmg—the

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
wwwise-org/ise/forewerd-htmlwww.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 FAOQ).

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

|

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

= MUSTBEUSED
MM%@E@%EI—ML' xi
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— Material from ISO 19144-2:2012, Clause 9, on registration has been removed and is intended to be
included in AnrexEISO 19144-41,

— Material related to Land Use has been removed and is intended to be included in ISO/TS 19144-32.

— The high-level model has been changed to promote the attribute of cover and
elementSpreadingGeometry 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.

— 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 [SO 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-ise-eorg/membershtmlwww.iso.org/members.html.

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.

il 1S0.2022 — Al ria} l
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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 tewardswith 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, nret-esnlyboth for lower-income countries butand 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
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 teof the [SO 19144 series (ISO/TS 19144-33) 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 resultsresult 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 separate-part 4~ofthqs—sieaﬂda1=dthe ISO 19144 serles (ISO 19144-44) is planned-whichisintended
to include a description of the Heglsteatic i ) effiehtation aspects for Land Cover Land
Use Classification. This allows-gedegtists ails he La
to be registered. Code lists allow attribute values and other characteristics to be open--ended and
registration allows these elements to be defined.

3 Under preparation. Stag%bl{w‘longﬁTs Hé%p

4 Under preparation. Stage at the time of publication: ISO/PWI 19144-4:2023.
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EXAMPLE Soil types can make use of the UN FAO soil classification list of soil types-f45{59}-.[*>] or the more
recent World Reference Base for Soil Resources-{591;,[5% or the USDA soil taxonomy-f66/6% or the European Soils
Bureau legend-{494..[1%]

Appropriate references to externally managed lists or listedlists 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-part2 and ISO 19144-3) can be registered.

This document is a joint International Standard-isajeint-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.
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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 the physiognomic aspects. This
document recognizes that there-exist-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
ISO 19103:2645, Geographic information-— Conceptual schema language

[SO/BIS 19123--1,5 Geographic information — Schema for coverage geometry and functions —Part 1:
Fundamentals

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

3 Terms, definitions and abbreviated terms
3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 19144-1 and the following
apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ——ISO Online browsing platform: available at https://wwwrise.ergfebphttps: //www.iso.org/obp

— ——IEC Electropedia: available at https://www-eleetropedia-erghttps: //www.electropedia.org/

NOTE1  The technical terms applying to plant physiognomy, and terms from other disciplines used to establish

the classifiers in the classification system are not defined in this partef1SO-19144-These terms-are-defined-in-the
field-of Biologyandrelated-diseiplinesdocument.
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