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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withdrawn at the latest by June 2024.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, Türkiye 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. 
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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. 

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).

ISO 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)

— 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. 

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 ﻿� © ISO 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. 

A list 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.
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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)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,[45] or the more recent 
World Reference Base for Soil Resources,[59] or the USDA soil taxonomy[60] or the European Soils Bureau legend.
[19]

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

ix© ISO 2023 – All rights reserved	 ﻿
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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

ISO 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

1© ISO 2023 – All rights reserved	 ﻿
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